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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 10 @Qu3KKe Ha YypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
DI'OC 00O, a Takxe ¢ yueToM (peaepanbHol padodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHOTo npenMera « Du3nukay.

Conepkanue mporpaMmbl 10 (M3MKE HAmNpaBlieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTA OOYYalOUIUXCS M OPraHU3aluio H3y4YeHUs
Gu3NKN Ha ACATEIBHOCTHOW OCHOBE. B mporpamMve mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mnpenMera B peanuzauuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEeHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M E€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTI'0 00IIIero 00pa3zoBaHusl.

[Tporpamma no (u3uKe yCTaHABIMBAET paclpe/eneHne yaeOHOro MaTepurania
no rojam oOydeHus (IO Kjaccam), mpejjaraeT IpuMEpHYIO MOCIeA0BaTeIbHOCTh
M3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
Y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa C IIENBI0 OKa3aHHWs METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl IO y4eOHOMY TIPEIMETY .

®dusrka ABIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (U3NYECKHME 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U
SBJICHUW, W3y4aeMbIX XHUMHEH, OHOJOrHMel, acTpoHOMHEW U  (PuU3UUECKOM
reorpaduei, BHOCHT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTHUHY MUDa,
MPEOCTaBIsACT Haubosiee SCHbIE OO0Opa3lbl MPUMEHEHHS HAyYHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOYYEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa30BaHUsI B CTPYKType OOIIEero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpeca K HayKe Yy 00y4Jaromuxcsl.

N3yuenne ¢u3umkun Ha 0a30BOM ypPOBHE NPEANOJaraeT OBJIAJICHUE
CJIEIYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS,

e UHTEpPIPETHPOBATH  JIAHHBIE U  MCIOJb30BaTh  HAYYHBIC
JIOKA3aTeNIbCTBA JIJISl TTOJTyYEeHHsI BBIBOJIOB.

[enu wusydenuss (U3MKKM HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
omnpenenensl B Kouuenmuu mnpemnogaBaHus ydeOHoro mpenmera «Dusmkay B
oOpa3oBarenbHbIX opraHuzamnusax Poccuiickoli @exepanuu, peaqnu3yrOIMIMX
OCHOBHBIE  00IIe00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPKIACHHON peIICHHEM



Komnerun MunucrepcrBa npocseiienusi Poccuiickort deaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
Heau nsyyenust Gpu3uKu:

npuoOpeTeHne HMHTEepeca W CTpPEeMJICHHS OOydYalolmuxcsi K Hay4YHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYyalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIEe MO3HAHUA U (POpMHUpOBaHHE
MCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMuUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (pyHTaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;
dbopMupoBaHUE TPEACTABICHUN O poJd (PU3UKKU IJIsT PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEJCTaBICHMH O  BO3MOXKHBIX  cepax  Oyayuier
npodeCCUOHAIBHOM JIeSTEILHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K
JanbHENIIeMy 00yUYEHHUIO B 3TOM HalpaBIICHUH.

JlocTikeHne 3TUX Iefiel mporpamMMmbl 1o (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a1a4.

NpuoOpeTeHNe 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJCKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpETeHNE YMEHUN OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SIBIICHUS C
MCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHUM;

OCBOEHHME METOJOB PEIICHUSI MPOCTEHIIMX pacUCTHBIX 3a7ady ¢
UCIIOJIb30BaHUEM buzngecKux MojIenei, TBOPYECKHUX u
MPaKTUKOOPHEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HaOIIOJaTh MPUPOJIHBIC SIBJICHUS U BBINOIHSATH OIbBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHGOpPMaIUEe (PU3HMYECKOTO COJEpKaHUs,
BKJIIOYast ”HPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (UMK, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpoeCcCUOHATbHON AEATEILHOCTH, CBA3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UYECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETrO

oOpa3zoBaHust OTBOAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIENI0), B 8
kiaacce — 68 vacoB (2 yaca B Henenmo), B 9 kimacce — 102 vaca (3 yaca B Henelno).

[Ipennaraemelii B mporpamMme no (u3HuKe rnepeyeHb J1ad0opaTOpHBIX padOT U
OTIBITOB HOCUT PEKOMEHIATEeIbHBIN XapaKTep, YIUTEIb JelacT BEIOOP MPOBENCHNUS



Ja00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIUBUAYAJIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHui, MpearaeMbplx B pamKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO IK3aMeHa 1Mo (hU3MKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ posib B IO3HAHMHU OKPYKAKIIET0 MUPA.

®u3uka — Hayka O mpupoxe. SBieHus npupoapl. Ousznueckue SIBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNUYMHBL M3MmepeHne Qu3nueckux BeIWYuH. DPuznueckue
npu6oopsl. [lorpemHocts u3mMepeHunil. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jgpyrue eCTECTBEHHbIE HAyKd H3Yy4YalOT MPUPOY.
EcTtecTBeHHOHAyuHBIi METOJl TO3HAHMS: HAONIOEHHE, IMOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIABM)KEHUE TMIIOTE3, SKCIEPUMEHT IO MIPOBEPKE TMIIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®usnueckue NpudOpbl U NpoeAaypa NPsIMbIX U3MEPEHUN aHAIOIOBBIM U
1 (GpoBBIM MPUOOPOM.

Jlabopamopnwie pabomout u onvimol.

1. OmnpexeneHue 1EHbI ACJIEHUS LIKAIbl U3MEPUTEILHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3. W3mepenne 00beMa KUIKOCTH U TBEPOTO TeTA.

4. OmnpeneneHue pa3MepoB MajbIX TEIL.

5. W3mepenue temmeparypsl NMpU MOMOIIM >KUIAKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeaeHue MccaenoOBaHMS MO IPOBEPKE TMIOTE3BL: JAIBHOCTH IOJIETA
IIapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OOJiblIe, YeM OOJIblIe BhICOTa
yCKa.

Pa3nen 2. IlepBoHavaibHble CBeICHUS] 0 CTPOEHMH BellecTBa.

CrpoeHue BemiecTBa: aroMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxenune wactuil BemiectBa. CBSI3b CKOPOCTH JBW)KEHHSI YacTUI[ C
TemiiepaTypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumonelicTBue uactull
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJIBIX
(kpucTaminyeckux) Ten. B3auMoCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Jlemoncmpayuu.

1. HabGmrogeHune G6poyHOBCKOTO ABMKEHUS.



2. Habmoaenue nuddysuu.
3. HaGmiomenue — siBIeHM,  OOBACHSIONIMXCA  MPUTSDKEHUEM WA
OTTAJIKUBAaHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psAIoB (C  UCHOJb30BaHUEM

dotorpadumuii).

2. OmbITHI IO HAOTIOJIEHUIO TEIJIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUSL.

Pa3znen 3. /IBM:keHne ¥ B3aUMOeiicTBHE TeJl.

MexaHnueckoe JBHXKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KCHUE.
Cxopoctb. CpenHsisi CKOpOCTh NP HEPABHOMEPHOM JBMKEHHHM. Pacuer myTtu u
BPEMEHHU JIBUKEHUS.

SIBnenne wHepHuu. 3aKOH MHEpUMHM. B3anmonaeicTBue TeNl Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTE BemiecTBa. CBS3b IJIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €IMHUIE
00BbEMa BEIECTBA.

Cuna xak xapaKTE€pUCTHKA B3auMOAEHUCTBUA Tei. Cuia ynpyroctd M 3aKOH
I'yka. 3mepenue cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJa
TsokecTH. Chlla TSDKECTH Ha JIpyTux mianetax. Bec tena. HeBecomocTs. CroxeHune
CWJI, HAIIPABJIEHHBIX 10 OAHOW npsAMou. PaBHozpencrByromas cun. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPeHUE TTOKos. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmronenne MmexaHM4ecKoro JBUKEHUS Tea.
N3mepenne ckopoCcTH NPSIMOJIMHENHOTO IBUKEHUS.
HaGntonenue siBieHust MHEPIUH.

1

2

3

4. HabmroneHre n3MEeHEeHHs] CKOPOCTH TTPU B3aUMOJICHCTBUU Tell.

5. CpaBHEHHME MacC MO B3aUMOAECHUCTBUIO TEIL.

6. CJ0KEHHME CUJI, HAIIPABJICHHBIX 11O OJJHOM IIPSIMOM.

Jlabopamopnwie padbomout u onvimol.

1. OnpenesieHre CKOPOCTH PABHOMEPHOTO JIBH)KEHHMS (IIAPUKA B KUIKOCTH,
MOJIEIH DJICKTPUISCKOr0 aBTOMOOWIIS M TaK Jiajee).

2. OmnpezeneHue cpeHE CKOPOCTU CKOJIbKEHHSI OpycKa WM IIapuKa 10
HAKJIOHHOM INTIOCKOCTH.
Omnpezenenre MIOTHOCTH TBEPAOTO TENA.

4. OmnbITHI, JAEMOHCTPUPYIOIIHME 3aBHUCHUMOCTb pacTsKeHus (aedopmariun)
OPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OnsIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa M XapakTepa COIPUKACAOIIMNXCS TOBEPXHOCTEN.

Pasnen 4. JlaBjieHue TBEPABIX TeJl, JKMIAKOCTEH M ra3oB.



Hanenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUsI raza oT o0bema, TemrepaTyphl. llepemaua naBneHus
TBEPJIIMUA TEJaMH, XKUJAKOCTSIMU U Tra3zamu. 3akoH [lackansa. ITHeBmaruueckue
MallluHbl. 3aBUCUMOCTh JIaBJICHUSI >KUAKOCTU OT TIIyOuHBbI. ['mapocraTudeckuii
napaaokc. Coobmaronirecs cocyibl. ['mapaBinyeckre MeXaHU3MBbl.

Atmocdhepa 3eminm u atmocdepHoe naBieHue. [IpuduHBI CylecTBOBaHUSA
BO3yIIHONW 000youku 3emiu. OmbiT Toppuuennu. U3mepenune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBIEHUS OT BBICOTHI HAJ YPOBHEM MODA.
[Tpubops! 17151 M3MepeHus arMoc(hepHOro TaBJICHHUS.

JlelicTBUE XKUAKOCTH U ra3a Ha NOTPY>KEHHOE B HHUX TeJO. BeITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpauuu.
3aBUCHUMOCTbD JIABJIEHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaromuecs cocybl.

I'mppaBnmyeckuii mpecc.

[IposiBnenue nelcTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW 4YacTu
TeJa U MJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIICH CUIIBI BECY BRITECHEHHOM KHJIKOCTH.
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8. YcIioBHE IIaBaHUs TEJI: IUIABAHUE WUJTU TIOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopnwie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPYKEHHOM B
XKHUJKOCTh YaCTH TeJa.

2. OmnpenenieHWEe  BBITAJIKUABAIOIICH CHJIbL, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUIIbL, IEHCTBYIOIIEN HA TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTb BBITAIKUBAIOIICH CHIIBI,
JECUCTBYIONEH HA TEJIO B KUIAKOCTH, OT OOBEMa TMOTPYXCHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHME JIOJKH H
omnpeJieJIeHUE €€ IPy30M0ABEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTb. JHEpPrus.

Mexanuueckas pabora. MoOIIHOCTb.

[IpocThie MexXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi phiuara. l[IpuMeHeHHMe TmpaBuUiia pPABHOBECHS pblyara K OJIOKY.



«3onoroe npaBuso» Mexanuku. KIIJI mnpocteix wmexanuszmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprud. KuHeTtmueckas U NOTEHUMAJIbBHAS JHEPTHUS.
[IpeBpaiiienrie 0AHOTO BUAa MEXaHUUYECKON SHEPIUM B APYroil. 3aKOH COXpaHEHUSI
SHEPIrUM B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue padbOThl CUJIbI TPEHUS TPU PABHOMEPHOM JBIKCHHUU Tella

10 TOPU3OHTAIBHOU IOBEPXHOCTH.

2. HccnenoBanue yciioBuil paBHOBECHS pblyara.

3. M3zmepenue KIIJ[ HaKJIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHECHHS] MEXAaHUYECKOW DHEPTUU.

8 KUIACC

Pasznen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemiecTBa. Macca u pasmepbl aTOMOB U MOJEKYJ. OTBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEpAOro, XKHUAKOTO M Ta3000pa3HOTO COCTOSIHHMI BEIIECTBA.
Kpucranmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUU MOJECKYJISIPHO-KUHETHYECKOW TEOPHUH.
CmaunBaHK€e M KanuJUISIpHBIC ABJIEHUS. TenmoBoe pacliupeHue U coxaTue.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHUS
gacTull. BuyTpeHnsisi sHeprusi. CnocoObl HW3MEHEHUsSI BHYTPEHHEH DHEPruu:
Temionepeaaya 151 COBEpIIICHUE paboTHL. Bunet TEIUIONEepEeaaum:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3ITyYEHHE.

KonuyecTBo TeruoTel. YenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamadca. IlnaBrmenwme wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIeJIbHAsA TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u kouzaeHcamus. Mcnapenuwe. Kunenue. YaenbHas Terora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KHIEHHS OT aTMOC(EPHOro
JTABJICHHUSI.

BrnaxnHocTh BO31yXAa.

DHeprus TOIIuBa. Y IeJbHAas TEIIOTa CrOpaHusl.

[Tpuntunier pabotel TeruioBbix aurareneit KIIJ[ TemmoBoro murartesns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAOIIEH CPEMBL.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEILIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HaGmioneHre 6poyHOBCKOTO JIBUKEHUSI.



Habmonenune nuddysun.

HaGuronenue siBiieHN CMaurMBaHUS M KAITMJUTSIPHBIX SIBJICHUH.
HaGmtonenue TemmoBoro pacimpenust Te.

N3menenne naBiieHUs Ta3a MpU W3MEHEHHH O0BEMa M HArpeBaHWUU WU

v wN

OXJIAKICHUH.
[IpaBuna u3MepeHust TeMIepaTyphl.

Buasl Tenmonepenaym.

OxuaxkaeHue npy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuu padoOThl BHEITHUMU CHIIAMHU.

L L N

10. CpaBHEHHE TEIJIOEMKOCTEN Pa3IMUHbIX BEIIECTB.

11. HabmroneHue KumeHus.

12. HabmoieHue nocTossHCTBA TEMITEPATYPhl IIPH TUIABJICHUU.

13. Mozenu TEeIJIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomout u onvimol.

1. OnbIThl O OOHAPYKEHUIO AEHCTBUS CHII MOJEKYJISIPHOTO IPUTSKEHHUSL.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEJL.

4. OmpenerneHue NaBiAeHUS BO3ayXa B OJJTIOHE MINPUIIA.

OnbIThl, NEMOHCTPUPYIOUIME 3aBUCUMOCTH JABIICHUS BO3/lyXa OT €ro
00bEMa M HArpeBaHUS WU OXJIKJICHHUS.

6. I[lpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaOnroneHue Wu3MEHEHHMS BHYTPEHHEM »HHEpPruuM Tela B pPeE3yJbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue siBieHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOIHON U

ropsiyer BOJBIL.

9. OmpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJIOM  IpH

TEMJI000MEHE C HArPEThIM METAITUYECKUM LUIUHAPOM.

10. OnpeesieHre yIeabHOM TENI0EMKOCTH BELIECTBA.

11. MccnenoBanue nporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIBLHON BJIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeIbHOM TEIUIOTHI IJIABJICHHUS JIbIA.

Pa3znesn 7. DilekTpUUYeCKHe 1 MATHUTHBIE SIBJICHUS.

Dnektpu3auus Ten. [Ba poja 3iaeKkTpudecKux 3apsanoB. BzammoperctBue
3apspkeHHBIX  Ted. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsDKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUS MEXY TEJIaMM ).

OnekTpuyeckoe mnoiie. HanmpsikC€HHOCTh 3yekTpudeckoro moss. [lpuHuum
CYyHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTApPHBIA JIEKTPUYECKUM 3apsl.
Crpoenne aroma. IIpoBOIHMKM W JOUPJEKTPUKUA. 3AaKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiza.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHMUS JJIECKTPUUYECKOTO TOKA.
NctouHuku MOCTOSAHHOTO TOKA. J[EMCTBUSI AIEKTPUUECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSX U Ta3ax.

OnekTpuyeckass uenb. Cuina  Toka.  DJEKTPUUECKOE  HAIMPSKEHHE.
ConpoTuBiIeHHE MPOBOJHMKA. Y JAEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
s ydactka nenu. llocnemoBarenbHOE WM mapaJuIeIbHOE  COEAUHEHHE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH »3JieKTpuueckoro Toka. 3akoH Jlxoyna—JIeHua.
DNeKTpUYECKUe UEenu U MOTpeOUTENN JIEKTPpUUYECKOor 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctositHHble  MarHuTHL. ~ B3aumopencTBHe  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarouTHoe noje 3eMIIM U €ro 3HaYeHue ISl )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruutHoe moJie  JJIEKTpUYEcKoro Toka. [IpumeHeHwne
AJIEKTPOMArHUTOB B TEXHUKE. JeliCTBUE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJNIEKTPOJIBUTATENlb IOCTOSSHHOTO TOKa. Vcronbp3oBaHWE >JE€KTpOJBUraTesicld B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OmnsiTer @apanes. SBieHne 351eKTpoOMarHuTHOW MHAyKuuu. [Ipasuio Jlenna.
DIIEKTpPOreHepaTop. CrnocoObl MOJIyYEHUS AIEKTPUUYECKOU SHEPTUHU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHH.

Jemoncmpauuu.

DIIEeKTpU3aLHUS TEL

JIBa posia 3JE€KTpUUYECKUX 3apsAJ0B U B3aUMOJIEUCTBUE 3APSIKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.

DneKkTpocTaTu4ecKas MHIyKIHS.

3aKOH COXPaHEHHUS DJICKTPUUECKUX 3aPsI/I0B.

[IpoBOIHUKYN U TUAIEKTPUKH.

MoaenupoBaHre CUIIOBBIX TUHUM 3JIEKTPUUYECKOTO IO,

HcTOUHMKYM NOCTOSTHHOTO TOKA.

JIeicTBHS SIIEKTPUYECKOrO TOKA.
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. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. I"a30BbI# pa3ps.

. U3mepenune cuibl TOKa aMIepMeTpoM.

. I3Mmepenure 3eKTpUYeCcKOro HalpsKeHU s BOJIBTMETPOM.
. Peoctar u Mara3suH conpoTUBIECHUM.

[ =
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. BzanMoenicTere noCTOSHHBIX MAarHUTOB.
. MonienupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHUS MTOJHOCOB MAarHUTA.

[
o un



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OnsiT OpcTena.

MarauTHoOE 1oJjie ToKa. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO TTOJISI HA TPOBOJHHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSHHOTO TOKA.

HccnenoBanue sSBIeHUS 2IEKTPOMarHUTHOM MHTYKIIVH.

Onbitel @apajes.

3aBUCHUMOCTh HANpaBJCHUS HHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimul.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel TIO HAOMIOICHUIO DJICKTPU3AIMU  Tel WHIYKIMEH W Tpu
COIPUKOCHOBEHHM.

UccnenoBanne JeMcTBUS DIEKTPUUECKOTO TOJIS HAa TPOBOJAHUKH U
JIDIIEKTPUKH.

Coopka 1 mpoBepKa padOoThI AIEKTPUUYECKOM 1IETTH MMOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryirpoBaHre HapsKEHUSI.

UccnenoBanme 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKCHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTH AIEKTPUUECKOTO
COMPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIAAN ITOMEPEYHOTO
CEYCHHS U MaTepuana.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSDKCHWH TMPH  IOCIEI0BATCILHOM
COCIMHCHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna Jyuisi CHWJIBI TOKA TPU MApPaUICTIBHOM COSIMHEHUU
PE3UCTOPOB.

Omnpexenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO YePe3 PEIUCTOP.
Omnpenenenre MOIIHOCTA  DJIEKTPUYECKOTO TOKa, BBIJACISIEMON Ha
pe3ucTope.

HccnenoBanune 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarersi.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHMUTHOTO TIOJMS  TIOCTOSIHHBIX ~ MAarHWUTOB TMPU  HUX
00bEIMHEHUU U Pa3/ICJICHUH.

Uccnenoanue neicTBUsl SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHuta OT CHJIbl TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

18. I3yueHue neicTBUS MATHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19. KoHCTpyHupoBaHue u n3yuyeHue paboThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmexkTpoaBUraTeibHON yCTaHOBKH.

21. OOBITBl O MCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHON WHIYKIUU:
WCCIIEJOBAHNE W3MEHCHHM 3HAYCHUS M HANpPaBICHUS HWHIYKIIMOHHOIO
TOKaA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanuueckoe JABWKEeHHE. MarepuanbHas Touka. CucremMa oOTcCYETa.
OTHOCUTENIBHOCTh MEXaHUYECKOr0 JBMXKEHHUs. PaBHOMEpHOE MpPSAMOJIUHEHHOE
nBxkeHue. HepaBHomepHoe npsiMosiHelHoe JBrkeHue. CpellHsisi 1 MTHOBEHHasI
CKOpOCTbB T€Jla TP HEPABHOMEPHOM JBH>KCHUH.

VYckopenue. PaBHOyckopeHHOEe TmpsiMoMHEHHOE ABmkeHue. CBoOOmHOE
nagenue. OneITel [ anues.

PaBHOMepHOE aBMkeHHE N0 OKpykHOcTU. [lepmoa u dacrtora oOpaieHusl.
JIuneliHas u yriioBasi CKOpoCTU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH Herorona. Bropoii 3akon Hetorona. Tperuit 3akon HeroToHa.
[IpuHIMI CYIIEpIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOIBXEHUS, Cuila
TPEHUSI IOKOS, IPYTUE BUbI TPEHMUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBmxenue niaHer Bokpyr Comuua. IlepBasg kocmuueckasi CKOpPOCTb.
HesecomocTh n meperpysku.

PaBHOBecue martepuaiibHONW TOUKH. AOCONIOTHO TBEpIOE Teyo. PaBHOBecue
TBEPAOTO TeJla ¢ 3aKPEIVICHHOM OChIO BpallieHus. MOMEHT cujbl. LIeHTp TsokecTH.

Nmnynec tema. M3menenne nmnyinbea. Mnynbse cuiibl. 3aKOH COXPaHEHHMS
uMITyJibca. PeakTuBHOE IBUKEHUE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa cui TsbKecTd, YHNPYrocTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHnanbHast SHEPTUsl TeJa, MOJHATOrO HaJl
MOBEPXHOCTHIO 3emiin. [loTeHIIManbHas SHepTUs CKaTor MpyKuHbl. KuHeTnyeckas
sHeprus. Teopema 0 KMHETUUECKOM SHEPrUM. 3aKOH COXPAHEHHS MEXaHUYECKOUN
SHEPrUU.

JHemoncmpauuu.

1. HaOmroneHne MexaHUUYeCKOTo ABMKEHHUS T€JIa OTHOCUTENBHO Pa3HbBIX TEI

oTcUeTa.
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8.
9.

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

CpaBHeHHE TyTE W TPACKTOPUM JABMIKEHHUS OJAHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mMepeHne cKOpoCTH U YCKOPEHUS IIPSIMOJIMHENHOTO IBUYKEHUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO JIBHYKEHUS.

Hablntonenue nBr>xeHus Tena no OKpyKHOCTH.

HalGntonenne MmexaHnueckux sSIBICHUH, MPOUCXOIANINX B CHCTEME OTCUETa
«Tenmexka» mpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBUYKEHUU
OTHOCHUTENIbHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€jla OT MacChl TeJla U JCHCTBYIOIICH HA HETO
CHUJIBL.

HabGntonenue paBeHcTBa CUJl PU B3aMMOJICHCTBUH TEIL.

N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[Iepenaya ummnynbca Npyu B3aUMOJICHCTBUU TEIL

[IpeobOpazoBanus SHEPTUM TTPU B3aUMOICHUCTBUU TEJ.

CoxpaHeHHe UMITyJIbCca IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue uMITyjibca pu adCONMIOTHO YIPYTrOM B3aUMOJIEHCTBUM.
Halntonenue peakTMBHOTO JIBUXKEHHUSL.

CoxpaHeHre MEXaHUUECKOM SHEPruu Mpu CBOOOTHOM MaICHHUH.
CoxpaHeHne MEXaHUYECKOM SHEPIUU IIPHU IBUKEHUHU TeJla MO/ IeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomost u onvimol.

1.

KoncTpyupoBanue TpakTa mjid pa3roHa M JaJbHEUIIETO0 PaBHOMEPHOIO
JBU>KCHUS [IAPUKA WA TEJICKKHU.

Onpenenenve cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBUXKCHHS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Onpenenenre yCKOpeHHMsl Tejla MPU PABHOYCKOPEHHOM JIBHXKEHUU 10
HaKJIOHHOU IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU TMPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HadaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBWKCHHH 0e3
HayaJbHOW CKOPOCTU IYTU OTHOCATCS KakK PsiJi HEUYCTHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHUSI OT  CHIIBI
HOPMAaJIbHOTO JABJICHHUSI.

Onpenenenve kodppuiineHTa TPEHUS CKOIbKEHUSI.

Omnpezenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tela
10 TOPU3OHTAIBHOU MMOBEPXHOCTH.



10. Onpeniesienne pabOTHl  CWJIBI  YIOPYTrOCTH TMpPH  TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHne 3aK0OHa COXPAHEHHUS SHEPTUU.

Pa3nen 9. Mexanuveckue KoJ1e0aHUS U BOJTHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPUO/I,
4acToTa, aMIUINTyJ1a. MaTeMaTHuuecKuil U NpYy>KUHHBIM MasTHUKH. [IpeBpanienue
SHEPTUU MPHU K0J1eOaTeTHHOM JIBUKCHHH.

3aryxaomue — konebanus.  BoiHykaeHnole — konebanus.  Pe3onanc.
Mexanuueckne BoiHBL. (CBoOHCTBA MeXaHWYECKUMX BOJH. [IpomonbHble W
nonepeyHple BOJIHBL. J[MMHA BOJXHBI M CKOPOCTh €€ PaclpOCTPAHEHUS.
MexaHnuecKre BOJHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BblcoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kosie0aHuii Ted ION NEHCTBUEM CHIIBI TSDKECTA U CHIIBI
YIPYTOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmroneHune BeIHYKICHHBIX KOJIeOaHWH U pe30HaHCA.

Pacnpoctpanenue npo10ibHbIX U MOMEPEUYHbIX BOJIH (HA MOJIEIH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomout u onvimol.

1. OmpezeneHre 4YacTOThl M Mepuoja KojeObaHUil  MaTeMaTH4ecKOTo
MasITHUKA.

2. OmpepeneHne 4aCTOThI U IEPHO/Ia KOJIeOAHUN TPY>KUHHOTO MasiTHUKA.
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3. HccnenoBaHue 3aBUCMMOCTH NIEpHUO/IA KOJIeOaHUM OBEIIEHHOI'O K HUTH
rpy3a OT IJUHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH Meproia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTHU INepuojia KojebaHui Ipy3a, MOJBEUICHHOIO K
HUTH, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIME  3aBUCUMOCTh  MEpUOJAa  KOJIeOaHMIt
NPY>KMHHOTO MasgTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3MepeHue yckopeHusi CBOOOJHOr0 MajeHMsl.
Pa3nen 10. DjieKkTpoMarHuTHOe 10JIe U 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIeKTpOMarHuTHele  BoJiHBL.  CBoicTBa
ANEKTpOMarHuTHbIX BOJH. Illkama siekTpoMarHWTHBIX BOJIH. Fcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJH JIJII COTOBOM CBS3H.



DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA
CBETa.

Jemoncmpayuu.

1. CBoMCTBa dJIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnwie padbomout u onvimol.

1. W3yuyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE siBJICHMUS.

JlyueBas  mogmens  cBera.  Mcrounukum — cBera.  [IpsamonuHeinHoe
pacnpocTtpaneHue ceta. 3arMenusi ConHua u Jlynel. Otpaxkenue csera. [lnockoe
3epKaJI0. 3aKOH OTPAKEHHUS CBETA.

[Ipenomsienne cBeTa. 3aKOH TmpelnoMieHusi cBeTa. [lomHoe BHyTpeHHEe
OTpa)KEHHE CBeTa. VCIonap30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B usmH3e. Onrtuueckas cucrema ¢oToanmapara,
MUKpOCKONa M Tejieckona. ['7a3 Kak onTtuyeckas cucreMa. bianm3opykocTh u
JNAIbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmekTp. OmbiTel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonuHEHOE pacnpOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonydenue n300pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuueckuii CBETOBO/I.

XoJ tyuei B coOuparoie JuH3e.

XoJ JIydeu B pacCEerUBarOIIEH JIMH3E.

[Tonyuenue n300pakeHUM C MOMOIIBIO JIUH3.

[Tpuntun neiicTBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mogens rnasa.

11. Pa3noxxenue 6€10ro cBeTa B CIEKTP.
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12. [Tonmy4yenue Geyoro cBeTa Mpu CIOKEHUHN CBETa PA3HBIX IIBETOB.

Jlabopamopnwie pabomout u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHHUSI CBETOBOIO Jyya OT yIJia
najcHUsI.

2. M3yuenue xapakTepuCTUK N300paKEHUs PEAMETA B IIIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTjla IPEJIOMJIEHHS] CBETOBOIO Jiy4a OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKION.



4. TlomyueHue n300pakKEHU ¢ TOMOIIBIO COOMpPAOIIEH JTMH3BI.
Omnpexenenue HOKYCHOTO PaCCTOSHUS M ONITUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. ONBITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LBETA MPEIMETOB NMPHU UX HAOIIOACHUHN Yepe3
[[BETOBbIE (DUIIBTPBI.

Pasznen 12. KBaHTOBEIC SIBJICHUS.

Omneitel Pesepdpopna u nianerapHas mojnens aroma. Moaens atoma bopa.
Hcnyckanue u norionieHue ceera aroMoM. KBaHThI. JIMHeWYaTsie CIIEKTPHI.

PanuoaktuBHOCTh. Asb(a, O6era- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
aapa. Hyknonnags Mogxens aromHoro sapa. M3orombl. PannoaktuBHBIE
npespaienus. llepuon nomypacnanga aTOMHBIX sizep.

SAnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAJ0BOIO MU MAacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBsA3b Macchl M SHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprunt ConHIA U 3BE3I.

Anepnas sHepreruka. JleMCTBHS pPaguOaKTUBHBIX HW3JIyYEHHW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3Ty4eHUs U TOTJIOLIECHUS.

2. CrexTpsl pa3u4HbIX ra30B.

3. CnekTtp Bomopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pa0ota cuéTunka MOHU3UPYIOLINX U3TyUYEHHI.

6. Perucrtpanus u3inyyeHus NpUpPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomost u onvimol.

1. HaOmropeHue CIIONIHBIX U JIMHEHYAThIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI [0 TOPMO3ZHOMY

nyTH (1o ¢pororpadusim).

3. H3mepenue painoakTUBHOTO (poHa.

IToBTOpHUTEIHLHO-0000IIAIOIIUI MOTYJIb.

[ToBTOpHTENBHO-00001IAOIIMI MOYJIb MPEAHA3HAYEH ISl CUCTEMaTU3alun
u  0000IIeHUsT MOPEAMETHOTO  COJAEpKaHUSA M ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHHH BCETO Kypca GU3MKH, a TAKXKe JJIS TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY JK3aM€Hy 10 (u3uKe Ui OO0yd4arommxcs,
BBIOPABIIMX 3TOT y4E€OHBII NpeIMeET.

[Ipy nM3yyeHuu JaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NEeSATENBLHOCTH, HA OCHOBE KOTOPBIX 00ECHeUMBAETCS JOCTUXKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasl I'PAaMOTHOCTBH: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUS



SIBJICHUW TPUPOJBI U TEXHUKH, OBJAJEHUEC YMEHUSIMHU OOBSICHITH (PU3HMYECKUE
ABJICHUSA, NPUMEHSS TMOJyYEHHbIE 3HAHMS, peEllaTh 3aJa4yd, B TOM YHCIIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpyHUIMNMATBEHO AEATENBHOCTHBIA XapaKTep AAHHOIO pas3fenia peaau3yercs
32 CYET TOro, 4YTO OOydYaroluecs BBIMOJHSIIOT 3aJaHus, B KOTOPHIX UM
npeiaraceTcs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBSICHITH
dusndecKue SBICHUS B OKPY’KAOIIEH MTPUPOJIE ¥ TIOBCETHEBHON KU3HH,
WCIIOJIB30BaTh HAYUYHbIC METObI UCCIETOBAHUS (PU3UUYECKUX SIBICHUM, B TOM
YuCJe A1l IPOBEPKU TMIIOTE3 U MOJTYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAyYHbIE OCHOBBI Hanbojee Ba)XKHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPIUM.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue pusmku Ha ypoBHE OCHOBHOTO OOIEro 0Opa30BaHUsI HAIPABJIEHO

Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare uzydenus Gpu3nku Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y obOyuaromierocst 0yyT cqopMHUpPOBaHbI CICAYIOIINE JTUIYHOCTHBIE PE3YJIbTATHI B
YacTu:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nyecKkoil HayKu;

- IEHHOCTHOE OTHOILLIEHUE K JOCTUKEHUSAM POCCUNCKUX YUCHBIX-(PU3UKOB;

2) rpaKIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buznkw;

- OCO3HAHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPUHILMIIOB B JAESITEIbHOCTH
YYEHOT0;

3) 3cTeTHYeCKOTr0 BOCIIMTAHUSI:

- BOCIIPHUATHE 3CTETUYECKUX KAueCTB (PU3NUYECKOW HAYKH: €€ TapMOHHUYHOIO
NOCTPOEHUS, CTPOrOCTU, TOUHOCTH, TAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT'0 TO3HAHMSI:

- OCO3HaHUE IICHHOCTU (U3MYECKON HAyKd KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAKHEHIIECH COCTABIIAIOLIECH
KYJbTYpHI;

- pa3BUTHE HAY4YHOU JIOOO3HATEILHOCTH, MHTEpeca K MCCIIEI0BaTEIbCKOM
NeSITENIbHOCTY;

S) ¢opMupoBaHusT  KYJbBTYPbl  3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronoJIyyus:

- OCO3HaHUE€ IIEHHOCTH Oe3omacHoro ooOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNIPaBUJI 0OE€30IaCHOTO TOBEJACHHUS Ha
TpPAaHCIIOPTE, Ha JOpPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpYAOBaHHEM B
JOMAIIHUX yCIIOBUSAX;

- c(opMUpPOBAaHHOCTh HaBBIKA peQUIeKCUM, MPU3HAHUE CBOErOo IIpaBa Ha
OIIKOKY M TAKOTO e MpaBa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCTIMTAHMS

- AKTMBHOE y4YacTHE B pELIEHUU MPaKTUYECKHX 3a1ad (B pamMKax CEeMbH,
o0pa3oBareNbHON OpraHu3aluu, TOpoja, Kpas) TEXHOJOTMYECKOW H



COIIMAJIIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUIUYECKUX
3HAHUU;

e - HHTEpEC K MPAKTUUECKOMY U3YUECHHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOM;

o 7)3IKOJOrHY€eCKOr0 BOCIUTAHUSA:

e - OpUEHTALMS HA NMPUMEHEHHE (PU3NYECKUX 3HAHUM I PElleHHs 3a7ad B
00JlacTH OKpyKarouieil cpejbl, MIAHUPOBAHUSA TIOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOILLIEN CPEbI;

e - OCO3HaHME TNO0ATBHOTO XapakTepa KOJOTUYECKUX MpoOJieM M MyTed HX

pELICHUS;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJOBHAM COLMAJIBHON W NPHUPOIHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEHCTBUM IPU BBINOJIHEHUM HWCCIEAOBAHUA U
IPOEKTOB (PU3MYECKON HANpPaBIEHHOCTHU, OTKPBITOCTh OMBITY M 3HAHHUIM
APYTux,

e - TIIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATENBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHUCie (GOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3bI O (U3MUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHME Je(PHUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JIacTH
buznkw;

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUU;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OIIEHKA CBOMX JECUCTBHM C YYETOM BIMSHHS Ha OKPYKAIOLIYI0 Cpeny,
BO3MO’KHBIX INI00AJIBHBIX MOCIEICTBUN.

METAIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare OCBOCHHS TpOTrpamMMbl MO (PHU3MKE HAa YPOBHE OCHOBHOTO
oO1mero odpa3zoBanus y oOydarorierocs 0yayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIUE TT03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC NCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpPCATbHBIC yUCOHBIC JICHCTBU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Ba3oBble Jioruueckue gelicTBUA:
e BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC IPHU3HAKA OOBEKTOB
(s1BICHUI);



YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKALNN, OCHOBAHHS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUMS B paCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJIEHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBS3H MPH U3YYCHUU (PUINUECKUX
SIBJICHUM U MPOIIECCOB, JIeTaTh BBIBOJBI C UCIOJIb30BAaHUEM JETYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aK/IIOUYE€HUH, BbIIBUTaTh TMIOTE3bl O B3aMMOCBA3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOATENBHO BBIOMpAaTh CHOCOO peleHus ydeOHOW (u3mvecKoit
3a/lauyu (CpaBHEHHE HECKOJIbKUX BAPUAHTOB pEIlEHUs, BHIOOp Hambosee
HOJIXOJISIIETO C YYETOM CAMOCTOSTENIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBbie ucciiegoBaTe/IbCKHeE J1eCTBUS .

UCIIOJIb30BaTh BOITPOCHI KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MTO3HAHNUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OTIBIT, HECIOKHBIN
bu3nYecKuil AKCIIEPUMEHT, HEOONbIIOe HWCCIAEAOBaHNE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh U  JIOCTOBEPHOCTH HWH(MOPMAIIHIO,
MOJTyYEHHYIO B XOJI€ MCCIICIOBAHUS HITH SKCIIEPUMEHTA,;

CaMOCTOATEITLHO (POPMYJIHPOBATH 000OIIECHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBEICHHOTO HAOIIOICHUS, OBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JallbHEWIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATNOI0KEHNUS] 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSITh Pa3JIMYHbIE METObI, MHCTPYMEHTBI M 3allPOCHI MPU TIOUCKE U
orOope WHGOPMAIMKM WJIM JAHHBIX C Y4ETOM MPEAJIOKEHHOU Y4ueOHOMU
(dbuznyeckoit 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

CaMOCTOATENLHO BBIOMpATh ONTUMANBHYIO (OpMy  TpeACTaBICHHS
uHpopMaMu ¥ WUIIOCTPUPOBATH PpEMIAeMbIE 3a/ladyd  HECJIOKHBIMU
CXeMaMH, TharpaMmmamMu, HHOU rpadukoi U 1X KOMOWHAIIHSIMH.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE IeHCTBHA:

B XOJIe OOCYXXIeHHUs Yy4yeOHOro Marepuaia, pe3yiabTaToB J1abOpaTOPHBIX
paboT 1 IPOEKTOB 337aBaTh BOMPOCHI IO CYMIECTBY 0OCYKIA€MOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICIICHHBIC Ha PEIICHHWE 3aJa4d W MOJJICpKaHUE
0J1aroxenaTeTbHOCTH OOIICHHUS;

COTIOCTABIIATb CBOM CYXKICHUS C CYXICHUSMU JPYTUX YyYaCTHUKOB
Jauasora, OOHapYKHUBATh PA3JIMUME U CXOCTBO MMO3HIIHIA;



BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
myOJIMYHO TIPEICTABIIATh PE3yJIbTaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA);

NOHMMAaTh W HWCIOJNb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHJIUBUIYaIbHOW palOOThl MNpPHU PEIIEHUH KOHKPETHOH (u3nyeckoin
POOJIEMBI;

NPUHUMATh LIEJIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBAThH JIEHCTBHUS
no e¢ JAOCTIXKCHHUIO: paclpeleNisiTh poiH, OOCYXIaTh MPOLECCH U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJIHSTH CBOIO YacTh PabOThI, JOCTUTras KaY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABICHUIO WM KOOPAWHUPYS CBOM JACUCTBUS C JAPYTHMH
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KAa4eCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPHSM,
CaMOCTOATENHHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YYeOHbIC ACHCTBUS

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTyalUsX, TPEOYIOIIUX
JUTSL petieHusl PU3HYECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3IUMYHBIX MOJAXOJAX MPUHATHS  pEUICHUHN
(MHAMBUAYAJIbHOE, MPUHATUE PELICHUs B TpyIIe, NPUHSATHE pelIeHUuN
TpyTIOH);

CaMOCTOSITENTFHO COCTaBIISTh AITOPUTM PEIIeHUsT (PU3NUECKON 3a1aUl WIH
IUTAHA HMCCJIEJJOBAHUS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh MIPEIJIaracéMble BApUaHThl PEIICHUH;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 33 PEILICHUE.

CaMOKOHTpOJIL, AMOIHUOHAJIbLHBbIN HHTEJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U IPEJIararh IJIaH €€ U3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS]  (HEHOCTHUKEHUS) PE3yJIbTaTOB
JeSATEeIbHOCTH, IaBaTh OIICHKY IPUOOPETECHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JACSATEILHOCTh (B TOM YHCII€ B XOJ BBIOJIHEHUS
(GbU3UYECKOro  HCCIIENOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENTHCTB, W3MEHHUBIIMXCS CHUTyalllii, yCTaHOBJIEHHBIX OIIUOOK,
BO3HHUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTbH ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJ€ CIOpa WIIA JTMCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABAaTh CBOC MPABO Ha OMIMOKY MPH PEIIeHUN (PU3NIECKUX 3a/1a4 UITU
B YTBEPKICHUSAX HA HAYYHBIE TEMbI M TAKOE K€ MPABO JIPYroro.



IHPEAMETHBIE PE3YJIBTATBI

K xonIy oOydenust B 7 Kj1acce IpeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXKaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCS] YMEHUH:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKHME U  XUMHUYECKHUE  SIBJICHUS,
HaOIOZICHUE, SKCIEPUMEHT, MOJENb, THUIOTe3a, €IUHUIIBI (PU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYyJia, arperarHbleé COCTOSIHUSI BElIecTBa (TBEpIoE,
KUJKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBHXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAeKTOpUs, PpPaBHOJEHCTBYIOIIAS
cuJa, nedopmarius (ympyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath siBaeHus (audQysus, TEIIOBOE JBUXKEHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBWIKEHHE, HEPaBHOMEpPHOE  JBIKEHUE, HMHEpIHUS,
B3aMMO/JICCTBUE TEJ, PAaBHOBECHUE TBEPJIBIX TENl C 3aKPEIJICHHOH OChIO
BpallleHUs, Tepefadya AaBiICHUS TBEPAbIMU TEJIAMHU, JKUJKOCTSIMU H
razamy, arMoc(epHoe JaBieHWE, IUJIaBaHWE TeJ, IpPEeBpalleHUs
MEXaHUYECKON SHEPruu) Mo OINUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBICHHCE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SIBJICHUM B
OKpY’)KalolleM MHpE, B TOM 4YHuCJIe (U3NYECKUE SIBJICHUS B MPUPOJE:
NpUMEPHI JABUKEHUS C PA3IUYHBIMH CKOPOCTSIMU B KMBOM U HEKUBOU
NpUpOJe, JACHCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIHSHUE
aTMoc(epHOro JaBji€HUs Ha >KUBOW OpraHu3M, IJIABaHUE PbIO, pblyarv B
TeJie YeJIOBEKa, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) HU3NUECKHX SBJICHUI;
OMKCHIBATh U3yYCHHBIC CBOMCTBA Tel U (DM3UYECKHUE SBIICHUS, UCIIONB3YS
¢du3nyeckue BEIMYMHBI (Macca, OO0BbEM, IUIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSASA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpEHud, JaBlieHue (TBEPAOro Tela, MKUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHHYeCcKas paboTa, MOIIHOCTb, IJIEUO CHUJIbI,
MOMEHT CHUJIbl, KOA(D(PUIMEHT TMOJE3HOro JEHUCTBUS MEXAHU3MOB,
KMHETHYeCKass M MOTEHIMalbHAs SHEPrus), IpU OMUCAHUU MPABUILHO
TpakTOBaThb  (U3UYECKUH  CMBICT  HUCIOJNB3YEMBIX  BEJIMYMH, HX
0003HAUCHUS W CAWHUIIBI (U3UYECCKUX BEJIWYUH, HAXOIAUTH (POPMYIIHI,
CBSI3bIBAIONINE JTAHHYIO (PU3MYECKYIO BEJIUYUHY C APYTUMU BEJIUYHMHAMU,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (U3MYECKUE SBICHUS U TIPOLIECCHI,
WCIIONB3Ysl TIpaBUJia CJIOKEHHSI CUJI (BAOJb OJHOW MpsiMoit), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBuiio paBHOBecHs pbruara (0J0ka),



«30JI0TO€ TIPAaBUJIO» MEXAHMKH, 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEPruM, NpPHU OTOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3allACBIBATh €T0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UUYECKUE SIBJICHUS, IPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyalHil NPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKHUX IIIaroB C OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (hHU3MUECKUX
SIBJICHUM, (PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelatb pacyeTHhIE 3aJaud B 1—2 JEUCTBUS, MCIOJIB3YS 3aKOHBI H
dbopMyIbl, CBA3BIBAIONIME (PU3UYECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 3a7]a4i 3aMMCHIBATh KPATKOE yCIIOBUE, TIOJICTABIATH (DU3UIECKUE
BEJIMUMHBI B (POPMYJIbI M TMPOBOJUTH PACUCThl, HAXOJUTHb CHPaBOYHBIC
JlaHHbIe, HEOOXOAUMBIC JJIsl PEIICHUs 3aJ]iay, OLICHUBATh PEATUCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BEITMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TMOMOIIU
(bu3UYECKUX METO/IOB, B ONMCAHUM UCCIIECIOBAHUSI BBIJESATH POBEPIEMOE
npeanosiokeHue  (TUIoTesy),  pa3inyarth W HHTEPIPETUPOBATH
MOJIYYCHHBI pPE3yJIbTaT, HAXOAWTh OIMMOKH B XOJE ONBITA, JeNaTh
BBIBOJIBI I10 €T0 PE3YJIbTaTaM;

MNPOBOAUTL OMNBITHI 1O HAOMIOJNECHUI0 (PU3NUECKUX SBICHUM WM
bu3nYeCcKuX CBOICTB TEJI: dbopmMyIUpOBaThH MIPOBEPSIEMbIEC
MPEANONI0KEHUSI, COOMPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000py10BaHNU A,
3alUChIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBO/IbI;

BBITIOJIHATh MPSIMBIE W3MEPEHHSI PACCTOSIHHS, BPEMEHHM, MACChl Tena,
o0beéMa, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
M(poBBIX MPUOOPOB, 3aMKCHIBATH IMOKa3aHUA MPUOOPOB C yUETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEJIMYUHBI OT
JIPYrol C HCHOJIB30BAHMEM TIPSIMBIX HU3MEPEHUU (3aBUCUMOCTH MYTHU
PAaBHOMEPHO JBHXKYIIETOCS Te€la OT BPEMEHHM JIBUXKCHUS TENa, CHUJIBI
TPEHUS CKOJIBKEHHS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TN, CHUJIBI
YOPYTOCTH OT YJJIMHEHUS MPYXKUHBI, BHITAJIKUBAIONIEH CHIBI OT 00BEMa
MOTPYKEHHOW YacTU TeJla U OT IUJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TEJNa, OT NIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
MJIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pblyara u OJIOKOB), y4aCTBOBATh B
IJIAHUPOBAHUM  y4eOHOTO UCCJENOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUS, CIEAYysS MPEAIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3UYECKUX BEIUYUH B BHUJIE



NPEJIOKEHHBIX Ta0NHI U TpaduKOB, AeNaTh BBIBOJBI IO pe3yjibTaTaM
UCCIICIOBAHWS,

MPOBOJIUTh KOCBEHHBIC HW3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCTH
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3AyXa, BBITAJIKMBAIONIas CWJa, JCWCTBYIOIIas  Ha
MOTPYKECHHOE B JKUAKOCTH TENO, KOIPQPHUIIMEHT TOJE3HOTO ICHCTBHS
MPOCTBIX MEXAHU3MOB), CIEAyS TPEMJTIOKCHHOW WHCTPYKIUU: TPU
BBIMIOJTHEHUH HW3MEPEHUN COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIUMCIISATH 3HAYEHNE UCKOMOW BEITMYHHBI;

COOJTFO/IaTh MpaBUJIa TEXHUKN O€30IMacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPHUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETp, COOOUIAIOUIMECS COCYJbl, OapoMmeTp,
pBIYar, MOABMKHBIA W HETIOBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;
XapaKTepu30BaTh TPUHIUIBI  JEHCTBUS U3YyYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOW HAa HMX OmucaHus (B TOM YHCIE:
MOJIIUITHAKH, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, MOPITHEBOM HACOC, aPEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN W HEOOXOAMMBbIC (U3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  MPUMEpPhl  (HaXOAWTh  HMHPOPMAIMID O  IMpUMEpax)
IPAKTUYECKOIO HCIOJIb30BAHUSA (PU3MYECKUX 3HAHUM B IIOBCEIHEBHOM
KHU3HU U oOecrieueHus: 6e30MacHOCTH MpU O0palieHuu ¢ nmpudopamu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATH OTOOp MCTOYHHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM [TOMCKOBBIM 3alPOCOM, Ha OCHOBE HUMEIOIUXCS
3HAHWH W TyTEM CpPaBHCHHS PA3IMYHBIX HCTOYHHUKOB BBIJICIISATH
uH(GOPMAIIIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4YHO-TIOMYJISPHYIO
JUTEepaTypy (U3NYECKOTO  COACpKAHHS, CIPABOYHBIE MaTEepUAIbI,
pecypcsl cetu MIHTEpHET, BialeTh IpUEMaMid KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHKOB WH(MOpMaIUU (PU3MIECKOTO COAEPIKAHUS, B TOM
qrclie MyOJUYHO JeNaTh KPAaTKhe COOOIIEHUS O pe3yJbTaTax MPOCKTOB
WM y4eOHBIX HKCCIEOBAaHUN, TPU DITOM TPAMOTHO HCIIOJIB30BAThH



U3YYEHHBI TOHSATUMHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIIJICHUE NIPE3EHTALUE;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCJIEIOBAaHUI pacnpenesiTh
00s3aHHOCTH B TpPyHI€ B COOTBETCTBUU C IOCTABICHHBIMH 3aJayaMH,
CIEIUTh 34 BBINOJHEHHEM IUIAHA JCHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IPYMIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIUX.

K xoH1y 00yudeHus B 8 Kiacce npeIMETHbIE PE3YJIbTAThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y O0YHYAIOIIMXCA YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSHUS BEIIECTBA, KPUCTAIINYECKUE U
amop(Hble Tena, HACBIILIEHHBI1 M HEHACBIIIEHHbIA Tap, BIAXKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHsSI SHEprus, TEIJIOBOW JBUIATEllb,
AIIEMEHTAPHBIN ANEKTPUUECKUI 3apsll, IJIEKTPUUECKOE MOJIe, TPOBOAHUKH
U JUBJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TENJIOBOE PACIIMPEHUE M CXKATHE, TEIUIolepenaya,
TEIJIOBOE pAaBHOBECHE, CMAaUMBaHUE, KallWJULSIPHBIE SIBJICHUS, MCHApeHUe,
KOHJIEHCAIMs, IUIaBIIEHUE, KpUCTAIu3aius (OTBEpAEBaHUE), KUIICHUE,
Temionepeaaya (TerIoNnpOBOJHOCTD, KOHBEKIIHUS, U3JIyUYEHHUE),
ANEKTpU3alUs TeN, B3aUMOJICUCTBHUE 3aps/iOB, AEUCTBHS 3JIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMblKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO I0JISl Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI WHTyKLs)
0 ONHCAaHUI0 HX XapakTEepPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpY’XaloIlleM MHUpE, B TOM YHCIE€ (PU3NYECKUE SIBICHUS B TPUPOAE:
MIOBEPXHOCTHOE HATSHKEHUWE W KalWUISIPHBIE SBJIECHUS B IMPUPOJE,
KpUCTaJUIbl B mOpupone, wusnydyeHue ConHIa, 3aMep3aHue BOJOCMOB,
MOpckue Opu3bl, 00pazoBaHUE POCHI, TyMaHa, MHEs, CHEra, dJIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, AIIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Apei] MOIICOB, POJIb MArHUTHOTO MOJS JUIsl JKU3HU Ha
3emiie, OJIIPHOE CUSHUE, IPU ITOM NEPEBOAUTH MIPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3MUECKUX
SIBJICHUI;

ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (DU3UUECKUE SIBJICHUSA, UCIIONb3YS
(bu3nyeckue BeIWUYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO
TEIUIOThI, yJelibHAas TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIJIOTa
IUTABJICHUS, yJEJbHas TEIUIoTa MapooOpa3oBaHUsA, YyJAeNbHAas TEIUloTa
CropaHusi TOIUIMBA, KOA(P(UUHUEHT TOJE3HOr0 JEHCTBUSA TEIJIOBOM



MAalllMHbI, OTHOCUTEJIbHAS BIIAJKHOCTHb BO3/lyXa, J3JEKTPUUYECKUU 3apsii,
CHJIa TOKa, JJICKTPUYECKOE HANPSUKEHHE, COIPOTHBIICHHE IPOBOJHHUKA,
yAEIbHOE  CONpPOTHBIIEHHWE  BemllecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKa), IMpU OMNHCAHUM MPABUIBHO  TPaKTOBATh
(bU3MYECKUI CMBICH UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHHS] U €IMHULIBI
¢u3nyecKux BEIMYUH, HAXOAWUTb (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
¢u3NYECKyl0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU
CTPOEHHUs BEIIECTBA, IMPHUHLMI CYNEPHO3ULHN IOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LEeMu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHUsT DHEPIUM, IIpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYECKOe
BBIPa)KEHUE;

OOBSACHATh (PU3MYECKHE IPOLECChl U CBOMCTBAa TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTeEpPa: BBISBIATH
IPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHUE U3 1—2 JOrMuecKux
[IaroB ¢ OMoOpod Ha 1—2 W3Y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacye€THbBIE 3anadyd B 2—-3 JEUCTBUSA, MCHOJB3YS 3aKOHBI M
(dopMyIibl, CBsA3bIBaIOLIME (PU3NUYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCHOBUS 3aa4M 3alMChIBATh KPATKOE YCIOBHE, BBIABILITH HENOCTATOK
JAHHBIX I pElIeHMs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYJIbL,
HEOOXOAMMBIE JUIsl €€ pelIeHUs, MPOBOJUTH PACUEThl M CpPaBHUBATh
NOJy4Y€HHOE 3HaueHue (PU3NYECKON BETUUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO pEIIUTh MpU TOMOUIH
(bU3MYECKUX METOJ0B, HMCHOJb3Yys ONUCAHWE HCCIEAOBAHMS, BBIJIEIAThH
IIPOBEPSEMOE  INPEANOJIOKEHAE, OLICHUBAaTh IPaBUIBHOCTh IOPSJKA
IIPOBEJICHUSI UCCIIEA0BAHUsA, 1€JaTh BBIBOJBI;

OPOBOAMWTH OMBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WM
(U3MYECKUX CBOMCTB TN (KaMJUISIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00beMa, TEMIEPATYphl, CKOPOCTH IMPOLIEcca OCTHIBAHUS U
HarpeBaHusl MpU M3ITYYEHUU OT LBETa H3JIydaroniedl (MOrIoaroIIei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJABI OT TEMIIEPATYPHI KUJIKOCTH U
IUIOIIAA €€ TIOBEPXHOCTH, DJIEKTPU3alMs TeI W B3aUMOJICHCTBHE
IEKTPUYECKUX  3apsiOB, B3aUMOJEHWCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHWTHOTO TOJII Ha IMPOBOAHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBa DJJIGKTPOABUTATENII IOCTOSHHOIO TOKa): (opmynupoBaTh
MpOBEpsieMbIe MPEIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OTIMUCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMIOJIHATE ~ NPSMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOU
BJI&KHOCTH BO31yXa, CHJIBl TOKA, HANPSKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMH, CPAaBHUBATH
pPE3yNbTaThl U3BMEPEHUI C YIETOM 33aJJaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BETUUMHBI OT
JIpyro ¢ HCHONb30BaHUEM MPSIMBIX  HU3MEpPEHUH  (3aBUCHUMOCTD
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJNA TONEPEYHOTO
CEYEHUs U YAEIbHOTO COIPOTUBIICHHS BEIIECTBA IIPOBOIHUKA, CHIIBI TOKA,
UIAYLIETO 4Yepe3 TMPOBOAHUK, OT HANpPSDKEHUS HA  NPOBOJHUKE,
UCCIIEIOBAHUE  IIOCIEAOBATEIbHOIO MW NAPAUIEIbBHOTO  COECAUHEHUH
MPOBOJIHMKOB): IUJIAHUPOBATh HKCCIIEIOBaHUE, COOUMpATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHHs, CIAEAYysS MPEeIIOKEHHOMY IUTaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE TaOMUML M TrpauKoB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIEA0BAHNUS;

MPOBOJIUTh KOCBEHHBbIC HW3MEpeHHs] (U3MUECKUX BelW4yuH (yIerabHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHUE MPOBOJHUKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh M3MEPEHHs, coOMpaTh
DKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl NPEMIOKEHHOM MHCTPYKLHH, U
BBIYUCIISATh 3HAYEHUE BEJIMYUHBI,

COOJIOIaTh MpaBUiIa TEXHUKN O€30MacHOCTH Mpu paboTe ¢ 1abopaTOPHBIM
000py0BaHUEM;

XapaKTepu30BaTh TMPUHIIMIBI  JACHCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa WX ONUcaHusi (B TOM YHCIE:
CUCTE€Ma OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIBTMETP, CYETUYUK JJIEKTPUUYECKOW SHEPIUH, DIEKTPOOCBETUTEIBHBIC
npUOOpPEI, HarpeBaTEIbHbIEC JIEKTPONPUOOPHI (MPUMEPHI), FIEKTPUUECKUE
MPEJOXPAHUTEIIN, JIEKTPOMArHUT, JIEKTPOJABUTATENb MOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOMCTBAaxX (PM3MYECKUX SBICHUN W HEOOXOIMMBIE
bu3nUecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTb NPOCTHIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTEIbHBIE
npuboOpel MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TMIPOMETP, IBUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LEME ¢ MOCIeI0BATENbHBIM U MAPAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasznuyasl ycJloBHbIE 0003HAUEHHUS SIIEMEHTOB 3JIEKTPUUECKUX LIeNel;



NPUBOAWTH  MPUMEpPhl  (HaXOJAWTh HMHPOPMAIMID O  IMpUMEpax)
MPaKTUYECKOTO MCIOIb30BaHUs (DU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJI1 oOecrieueHusi 0€30MacHOCTH MPU OOpallieHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3/I0POBbSI M COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpeje;

OCYIIECTBJIATh TMOUCK HHPOpMAMK  (U3UYECKOTO COACpPKAHUS B
NHTepHeTe, Ha OCHOBE HMEIONIUXCA 3HAHHMM M TIYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGOPMAIHIO, KOTOpas
SIBIISICTCSI IIPOTUBOPEUNBON UM MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIH30BATh MPHU BBHINOJIHEHUN Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (GU3MYECKOrOo  COAEpIKaHWs, CIPABOYHBIC MAaTEpUATIBI,
pecypchl cetu MIHTEepHET, BIaieTh MPUEMaMHi KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHHS,
o0o6mas wuHQOpMaNKMI0 U3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO
ColepKaHusi, B TOM 4YHCIe MyONWYHO TPEACTaBIATh PE3yJIbTATHI
MIPOCKTHOW MJTM MCCIICIOBATEIBCKON JICSITCIIBHOCTH, TIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TMOHSATUWHBIN ammapaT Kypca (U3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINCH;

MpPU BBHITIOJIHEHWHA YYEOHBIX TPOEKTOB M WCCICNOBAHUNA (PU3NUECKUX
MIPOIIECCOB pacHpeiesiaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CIEAUTH 32 BHITIOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJCKBATHO OIICHWBAaTh COOCTBEHHBIM BKIA] B
NEeATEILHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHL.

K xoniy oOydenust B 9 kj1acce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIN:

UCIIONIB30BaTh TOHATHSA: CHUCTEMa OTCUCTa, MaTepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOro ABWKEHUS, nedopmarus
(ympyrasi, mjiacTuyeckas), TPEHHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTU, a0COIIOTHO TBEPAOE TEJO,
IEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHWYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(pPa3ByK M YIbTPa3BYyK, O3JEKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CIEKTPBI UCITyCKAaHUS W TIOTJIOICHMS, anb(da, 6eTa- u raMmma-u3aydeHus,
W30TOIBI, /IepHAs DHEPTETHKA,

paznuuaTh SiBJIeHUs (paBHOMEpPHOE M HEpPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BIKEHHE, CBOOOIHOE
najieHue TeJI, PABHOMEPHOE JABUKEHHUE TI0 OKPYKHOCTH, B3aMMO/ICHCTBHE



T€J, PEaKTUBHOE JIBM)KEHUE, KoyieOaTeIbHOE ABMKEHHUE (3aTyXxarouiue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKECHHE, OTPAKEHUE
3BYKa, IPSAMOJIMHEMHOE paclpOCTPAHEHHE, OTPAKCHHE U IPEIOMIICHUE
CBETa, I0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEII0ro CBETa B
CHEKTp M CJOKEHHE CHEKTpaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3JIy4YEHHsI) TI0 ONMCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3MYECKUX  SABJICHUM B
OKpy’XallIleM Mupe (B TOM 4Hcie (U3NYECKUE SIBICHUSI B IPHUPOAE:
NPWINBBI U OTJIMBBI, IBUKE€HHE TUIaHEeT COJIHEYHON CUCTEMBI, PEAaKTUBHOE
JBUKEHUE JKUBBIX OpPraHM3MOB, BOCHPUSTHE 3BYKOB IKHMBOTHBIMU,
3eMJIETpSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 03XO, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B MPUPOAE, OMOJOTMYECKOe AEHCTBHE BUIUMOTIO,
yIbTpapuOIETOBOIO M  PEHTTEHOBCKOTO HW3JyYEHUH, eCTECTBEHHBIN
pPaAMOAaKTUBHBIN ()OH, KOCMUYECKUE Jy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
NPUPOJHBIX MHUHEPAJIOB, JEWCTBHE PAAMOAKTUBHBIX U3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKa), IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHUX
SIBJICHU;

ONKCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (DU3UUYECKHUE SBJICHUS, UCIIONb3YS
¢uznueckue BENUYMHBI (CpPEeIHSE M MIHOBEHHAas CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JBUXEHUHU, YCKOPEHHE, NEpPEMEIICHUE, MyThb, yIJIOBas
CKOPOCTb, CHJIa TPEHUs, CUJla YOPYrOCTH, CHJIa TSKECTU, YCKOPEHHUE
CBOOOJHOTO TMaJ€HUs, BEC Teja, HUMIIYJIbC Tela, HMMIYJIbC CHIIbI,
MeXaHuyeckas paboTa M MOIIHOCTb, MOTEHLMAJIbHAs SHEPrus Tena,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUMAIbHAS SHEPIUs CHKATON
NPY>KUHBI, KUHETHYECKass DSHEprus, IOJHas MEXaHW4yecKas »JHEprus,
NEepUOJ U YacToTa KoJeOaHUM, IJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, I0KA3aTeNb IMPEJIOMIIEHUSI CPE/bl), P ONUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICA HCHOJB3YEMbIX BEJIUYHH,
0003HAUEHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIUYHMHY C IPYTMMH BEIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;
XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUsI 3HEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHLMII CYHEepHO3ULUN CHJ, IPUHLUUI OTHOCUTENbHOCTH [ anunes,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOr0 U MaCCOBOT'O YMCEN



NP SAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMaTHUECKOE BBIPAXKEHUE;

OOBACHATh (U3NYECKUE MPOLECChl W CBOICTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaI[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOpod Ha 2—3 H3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
(bu3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiate pacucTHBIE 3adaud (OmUpaImuecs Ha cucremMy u3 2-3
YpaBHEHUH), UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIME (PU3UUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 33Jaud 3allUChIBaThb KPATKOE
YCIIOBUE, BBIABIATH HEAOCTAIONIME WM HU30BITOYHBIE JAHHBIE, BHIOMpAThH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JISI PEIICHUS, MPOBOIUTH PACUCTHI U
OLICHMBATh PEAJUCTUYHOCTh MOJYYEHHOIO 3HA4YeHUs (PU3NYECKON
BEJINYMHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOMKHO PEUIUTh MpU MOMOUIH
($u3NUECKUX METO/AOB, HCIOJb3ysl OINHUCAHUE HCCIEAOBAaHUSA, BBIIEIAThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBATh MNPaBUIBHOCTh MOPSAKa
IPOBEJIEHUSI  UCCIEJOBAHMsI, JIeNaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB,;

OPOBOAWTH OMBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
bu3ndeckux CBOMCTB Ted (M3ydeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUs SHEPruH, 3aBUCHUMOCTh MEpHOoAa KOJEOAHUU MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U >KECTKOCTH MPYKHHBI U HE3aBHUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIEOAHUM, IPSIMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3yUYEHHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)K€HHUs IpeaMeTa B coOuparouieit
JUH3€e, HAOJMIOJEHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIy4EHUs):
CaMOCTOATENIbHO COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHus, ONUCBHIBATH  XOJ  ONbITa M €ro0  Pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Ompeenss
CpellHee 3HayeHUe u3MepsieMol BeaM4MHbI ((POKYyCHOE paccTosHuE
cobuparomiell JIMH3bI), OOOCHOBBIBaTH BBIOOp crHoco0a HU3MEPEHUS
(M3MepUTENBHOTO MPUOOopa);

IPOBOJUTh MCCIEIOBAaHUE 3aBHCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BaHUEM MPSMBIX HM3MEPEHUN (3aBUCHMOCTHh IYyTH OT BpPEMEHH
IpU PABHOYCKOPEHHOM JIBM)KEHUMHU 0€3 HauyajibHOW CKOpOCTH, IepHoia
Koe0aHUN MaTeMaTHYeCKOro MasiTHUKAa OT JAJUHBl HUTH, 3aBHUCHUMOCTH
yrjla OTpaXkKeHUsl CBETa OT yIJia MaJIeHHUsl U yIyia IpeoMJIEHUs! OT yIJia



NajieHus): IUIAHUPOBATh HCCIECOBAaHUE, CAMOCTOSTEIBHO COOMpaTh
YCTaHOBKY, (UKCUPOBATh PpPe3yJbTaThl IMOJTYYEHHOM  3aBUCUMOCTHU
bu3MYeCKuX BEIWYMH B BUJIE TaOnuIl U rpaduKoOB, JeNaTh BBIBOJIBI I10
pe3ynbpTaTaM MCCIEI0OBAHNUS,

MIPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (DU3WYCCKUX BETUYHH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TNpU PABHOYCKOPEHHOM JIBUXKEHUH,
YCKOpPEHHE CBOOOJHOTO TAJACHHS, XECTKOCTh MPYXHUHBL, KOADOUIIMEHT
TPEHUSI CKOJBKEHUS, MEXaHW4YecKas pabdoTa W MOIIMHOCTh, YacToTa W
nepuoa  KoJeOaHW MaTeMaTHYeCKOTO U TPYXHHHOTO MAasTHUKOB,
onTHYecKass cuja coOuparoumeil  JIMH3bI, PaauOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh M3MEPEHHUSI, CICHYs TPEII0KEHHON MHCTPYKIIUU, BBIYUCIISATH
3HAYCHHE BEIMYMHBI U aHAJTU3UPOBATH IMOJYyUYEHHBIE PE3YJIBTATHI C YIETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHU;

COOI0IaTh MpaBUiia TEXHUKHA 0€30IMaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKK W3YYCHHBIX (PU3WYECKUX MOJIEIICH:
MaTepuaibHasi TOYKa, abCOJIIOTHO TBEPAOE TENO, TOUYECUHBIM HCTOYHHK
CBETa, JIy4d, TOHKas JIMH3a, IUIAaHETapHas MOJeNb aToMa, HYKIOHHAs
MOJIENTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHHIMIBI  JICHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX ONUCAHHUS (B TOM YHCIIE:
CIUJOMETp, JaTYMKWA TIOJOKCHHS, PACCTOSHHUSI W YCKOPEHHUS, paKeTa,
9XOJOT, OYKH, TMepuckom, (oroanmapar, ONTHYECCKUE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, Kamepa BuiabcoHa), HCHOMB3YS 3HAHUS O
CBOMCTBax (U3NYECKUX SBICHUW U HeoOxomumble (U3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOUCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOIMYECKUX IPOLECCOB
IpU pElICHUU Y4YEOHO-TIPAKTUUECKUX 3a7ad, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300paKCHHI B TNIOCKOM 3€pKalie U coOOMparoiei TuH3e;
NPUBOANTh  MPUMEPHl  (HaXOAWTh HWHPOPMAIMIO O  MpUMEpax)
MPaKTUYECKOTO MCIOIb30BaHUs (DU3MYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH I oOecrieueHusi 6€30MacHOCTU MPU 0OpallieHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS M COOJIOICHUS
HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIICH CpeIe;

OCYUIIECTBJIATh MOUCK HHPOpMaMK  (U3UYECKOTO COACpPKAHUS B
HNuTtepHeTe, caMocTosATENBHO (POPMYITUPYSI MOMCKOBBIN 3apOC, HAXOAUTh



MyTH ONpPEAENICHUs IOCTOBEPHOCTH MOJYYEHHOW MH(POpPMALMKU HA OCHOBE
MMEIOIINXCS 3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJISPHYIO
JUTEepaTypy (U3NYECKOTO  COACpXaHHs, CIPABOYHBIE MaTEepUabI,
pecypchl cetu HTepHET, BlIaieTh MpUEMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(OPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE IMUCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE
uH(pOpMAIlMU W3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOTO COICpPIKAHMUS,
MyOJMYHO MPEICTABIATh PE3YyJIbTaThl IPOSKTHOW MIIM UCCIEI0BATEIbCKON
JNEATEIbHOCTH, TPH 3TOM TIPaMOTHO  HCIOJB30BAaTh  U3YYCHHBIN
NOHATUMHBIN ammapaT HM3ydyaeMoro pasjena (PU3UKM W CONPOBOXKAATH
BBICTYIUICHUE MpPE3EHTAUMed ¢ YYETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB JIEKTPOHHBIE
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2.1 . 7 1
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2.2 [ToCTOSTHHBIN ANEKTPUICCKUN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
but6mmorexa [JOK
2. M 1 1.
3 ATHITTHBIC ABICHIL 0 > https://m. edso0.ru/7f4181ce
bubmuoreka [IOK
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KoimnuecTBo yacos JJIEKTPOHHBIE
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pecypchbl
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11 10 1 https://m.edsoo.ru/7f41a
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4a6
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2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4ab6
Hroro no pazneny 15

Pasnen 3. DnekTpoMard

HTHOE€ I10J1€ X 3JICKTPOMAIHUTHBIC BOJIHBI

DNEKTPOMarHuTH
o6 Hoe i bu6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH
4a6
bIC BOJIHBI
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4.3 Paznoxenue 3 2 bu6mmoreka [JOK
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IMPOBEPSIEMBIE TPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMPoBePsAEeMOro
pe3yjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

11

HCIOJIB30BAaTh U3YUYCHHBIC ITIOHATHUA

1.2

pa3iindaTth ABJICHHUA MO OMUCAHUIO HX XAPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘leCKOG SABJICHUC

13

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (DU3MUECKUX SBICHUH B
OKpYXaroIleM MUpe, B TOM 4uciie pU3NYECKue SIBICHUS B MPHUPOJE,
[IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) GUZNYECKUX SABJICHUN

14

ONKCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHe BEIMYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCIONB3YeMBIX BEIHYWH, WX
0003HauEHUs U €AUHUIIBI (PU3NYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIHMYMHY C JPYyTUMH
BEJIMYMHAMHU, CTPOMTh TIpaUKM  HM3YYEHHBIX  3aBUCHUMOCTEH

(i)I/I3I/I‘leCKI/IX BCIIMYHUH

15

XapaKTepu30BaTh CBOMCTBa Tels, (pU3MUECKHE SIBICHHUS M MPOIECCHI,
UCIIONB3YSl W3YYEHHbIE 3aKOHBI, MpPU JTOM JaBaThb CIOBECHYIO
GopMyJIMPOBKY 3aKOHa U 3alUCBhIBaTh €ro  MaTeMaTHYecKoe

BbIpa)keHHE

1.6

OOBSACHATh (U3NYECKUE SIBJICHMSI, MTPOLIECCHl U CBOMICTBa TE€J, B TOM
Yyhclle M B KOHTEKCTE CHUTyaluil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbBIABIATh NPUUYUHHO-CIEIACTBEHHbIE CBSI3U, CTPOUTH
oOBsicHeHHe u3 1 — 2 JOTWYecKHX ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHA HITH

3aKOHOMCPHOCTHU

1.7

peuarb paC‘{éTHLIe 3aga4u B 1-2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dbopMyIIbl, CBA3BIBaIONINE (PU3NUECKUE BETUYHHBI: HA OCHOBE aHAM3a
yCJIOBUA  3aga4yd  3aIlMCbIBATb KpPaTKOE€ YCJIOBUC, TIOJACTABJIATH
¢u3nueckre BeTUIUHBI B (YOPMYJIIBI M TPOBOJIUTH PACUCTHI, HAXOIUTh
CIIpaBOYHBIC NAHHBIC, HCOGXOIII/IMLIG AJI1 pCHICHUA 3a/]ad, OLICHUBATh

PEATUCTUYHOCTD OJTYYESHHOM (PU3UUECKOI BEIINUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TpPU MOMOIIU
bu3nYecKux METOAOB, B ONHCAHUM HCCIIEOBAHUS  BBIACIATH
npoBepsieMoe  MPEANoJjoXKeHHue  (TUMoTe3y),  pa3iuyarb |
MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yjbTaT, HAaXOAUTh OIIUOKHU B

XO0J€ oIlbITa, A€JIaTh BBIBOJBLI ITIO €TI0 pe3yjibTaTaM

1.9

IPOBOJUTH OIBITHl IO HAOMIOAEHUIO (U3NYECKUX SBICHUN WM
¢u3nveckux  CBOMCTB  Ted:  (OpPMyIMpOBaTh  MPOBEpsieMbIe
IPEIIOJIOKEHNs, coOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO

000py1OBaHMs, 3aIUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

111

BBITNOJIHATH MPSMBIE U3MEPEHUS C HUCIIOJIb30BAHUEM aHAJIOTOBBIX U
UQPPOBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB C YUYETOM

3aJJaHHOM a0COTIOTHON MOTPEUTHOCTH U3MEPEHHIA

MPOBOAMUTH  MCCIIEJOBAaHHE 3aBUCHUMOCTH  OJHOM  (hu3nueckoit
BEJIMYMHBl OT JPYrol C HCIOJb30BAHUEM MPAMBIX HW3MEPEHMU,
y4acTBOBaTh B IUIAHHUPOBAaHUHM Y4eOHOTO HCCIEeIOBaHUs, COOMpATh
YCTAHOBKY M BBIIOJIHATH U3MEPEHMS, CIEAYs MPENIT0KECHHOMY IUIaHY,
(buKkcHpOBaTh pe3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUJIE TPETIOKEHHBIX TAOIHII U TPApUKOB, IEJIaTh BHIBOJIBI

0 pe3yJbTaTaM UCCIICOBAHUS

1.12

NPOBOJUTH KOCBEHHBIC H3MEPEHHUS (U3NYECKUX BEIMYHH, CIEIys
NPE/UI0KEHHONW MHCTPYKIUH: MIPU BBIOJHEHUN MU3MEPEHU cOOMpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHUE HCKOMOM

BCIIMYMHBI

1.13

CO6J'II-O,Z[aTB mpaBujia TCXHUKH 0e30MmacHOCTH pu pa60Te C

71a00paTOPHBIM 000y TOBAHUEM

1.14

yKa3blBaTh MPUHLMIBI  JAEHCTBUS NOpUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTh IPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OMHCAHUS,
UCTONB3Yysl 3HAHMA O CBOMCTBaX (U3MYECKUX  SBICHUH WU

HeoOX0IMMBbIe (DU3MYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJUTH TNPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpUMEpPaXx)
MPAKTUYECKOT0 MCIOIb30BaHMsI (U3NYECKUX 3HAHUHN B MOBCEHEBHOM
KU3HU i oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu ¢
npubOpaMy U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHHUS 3I0POBbS U

COOJTIO/IEHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPY KaIOLIeH cpene

1.16

OCYIIECTBIIATh OTOOpP MCTOYHHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUN U MyTEM CpPaBHEHUS Pa3UYHBIX HCTOYHHKOB
BBIIETISITE MHQOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM

MOXET OBITh HETOCTOBEPHOU

1.17

HCITOJIB30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (HU3MUECKOTO  COJEpKaHWMA,
CIIpaBOYHBIE MaTepuaibl, pecypcsl cetu HHTepHer, BraaeTh
npruéMaMH KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHusl HHPpOpMaIUn

13 OHOW 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

co3/71aBaTh COOCTBEHHbIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB HHGpOpMaUUd (PUINIECKOTO
coJiepKaHUsA, B TOM YHCIIE IMyOJIWYHO JieJaTh KpaTKUe COOOUICHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUN, HpPHU 3TOM
TPaMOTHO HCIIOJb30BaTh M3YyYEHHBIM MOHATUMHBIM amnmapar Kypca

(bu3KKH, COMPOBOXKAATH BBICTYIUICHHE TIPE3eHTALINE

1.19

IIPU BBIMIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUN PACTIPEAEATh
0053aHHOCTHU B I'PYIIIE B COOTBETCTBUU C IOCTaBICHHBIMH 33Ja4aMH,
CICAUTH 32 BBINOJIHEHUEM IUIaHA JACHCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JAEATEIBHOCTh TPYNINbBI, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICICTBHUE, Y4YUTBIBAs MHEHHE

OKPYXKarOUUX

8 KJIACC

Kon
MPoBePsAEMOro
pe3yjabrara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJB30BAaTh IIOHATHA

1.2

pas3jindaTth ABJICHHUA IO OIMMUCAHUIO HX XAPAKTCPHBIX CBOIMCTB U Ha




OCHOBCE OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (bmnqecxoe SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloLIeM MHpE, B TOM 4ucie (U3NUECKUE SBICHUS B MPHUPOJIE,
IpU 3TOM NEePEeBOJUTH MPAKTUUECKYIO 33Jady B yueOHYIO, BBIICISAThH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH ) GUZUUECKUX SIBICHUN

14

ONHUCHIBATh HW3YyYEHHBIE CBOMCTBA Teln M (PU3UUECKUE SBJICHUA,
UCHONb3ysd (U3MYeCKHe BEIUYMHBI, IPU OINUCAHUM IPABUIBHO
TPakTOBaThb  (PU3MYECKMH  CMBICI  WCHOJB3YyEMbIX  BEJIMYMH,
0003HaYeHUs U €IUHULBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JpyTUMH
BEJIMYMHAMHU, CTPOUTHh TIpadUKH  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUIUH

15

XapaKTCPHU30BaATH CBOMCTBa TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUA W IPOLECCCHI,
HUCIOJIb3YySA HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW  3aIlliChbIBAThb €ro  MareMaTHu4cCKOC

BBIPaKCHUC

1.6

OOBACHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTCKCTE CHUTYyallud MPaKTHKO-OPUCHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPHYHUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh 00BsACHEHHUE U3 1
— 2 JOTMYECKHUX IIaroB ¢ MoMmompl0 1 — 2 WM3ydeHHBIX CBOWCTBA

buznyeckux SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbhIC 3a7aud B 2 — 3 JNEHCTBUSA, UCIIONB3YS 3aKOHBI U
(dbopMyJIbI, CBSI3BIBAIONTNE (DM3MUYSCKUE BEIMIMHBI: HA OCHOBE aHAN3a
YCIIOBHUS 3a/1a4M 3aIIUChIBATh KPATKOE YCIOBUE, BBISIBIATH HEJOCTATOK
JMAHHBIX JJIA pENICHHs 3a7add, BHIOMpaTh 3aKOHBI W (OPMYIIEI,
HEOOXOIUMBIC ISl €¢ pEIICHHs], MPOBOIUTh PACUYCTHl M CPAaBHHUBATH
MOJy4eHHOE 3HAa4YeHWe (DU3MUYECKONH BEIUYMHBI C HW3BECTHBIMH

JaHHBIMHA

1.8

paciio3HaBaTb HpO6H€MBI, KOTOPBLIC MOKHO pPCHIUTL IIpU IIOMOIIH
(bHSI/I‘leCKI/IX MECTOOOB, UCIIOJIB3Ys OIMMCAHUC UCCIICA0BaHUA, BEIACIIATH
IMPOBEPACMOC TPEAIIOIOKECHNUEC, OLHCHHUBATH IIPABUJIIBHOCTE ITOPAAKA

MMPOBEACHUA UCCIICOIOBAHUSA, NCJIATh BBIBOABI

1.9

MPOBOJIUTH OIBITHI IO HAOMIONEHUIO (DPU3MYECKUX SBICHUH WU
¢u3nyeckux ~ CBOMCTB  Ten:  (popMyIMpOBaTH  MPOBEpSEMbIC

NPEANONOKEHUs,  coOMpaTh  yCTAHOBKY M3  IPEIUI0KEHHOIO




000pyA0BaHUS, OTIUCHIBATH XOJ1 ONbITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSIMBIE M3MEPEHHUs C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3NYECKUX BEIMUMH, CPABHUBATD PE3YJIbTATHI

W3MEpEHUH ¢ yUeTOM 3a7jaHHON aOCONOTHOMN MOTPEITHOCTH

111

MPOBOAWTH  HCCIIEIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIMYMHBl OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HN3MEPEHUM:
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpEeHUus, CclieAysd TpeAJIOKEeHHOMY  IUIaHy, (DUKCHpOBATh
pe3yABTaThI TOJYYCHHOW 3aBUCUMOCTH B BUJE TaOIUIl U TpaduKOB,

ACJIaTh BBIBOJKI 110 pE3yJIbTaTaM HUCCIICAOBAHUA

1.12

IPOBOJAUTH  KOCBEHHbIE  HM3MEPEHHMsS]  (PU3MYECKUX  BEJIMYMH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenysd IPEMIOKCHHOM WHCTPYKUUM, U BBIYHUCIATH 3HAYCHUE

BCJIIMYHUHBI

1.13

CO6J'IIO)IaTB IpaBujia  TCXHHUKU 0e30IacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepu30BaTh HNPUHLIMIbBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MYECKUX SBJIEHUH U HEOOXOAMMBIE

(bu3HIecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CxXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATHL CXCMbI
SJICKTPHUICCKUX uenef/i C TOCICAOBATCIIbHBIM W  IapaJlJICJIbHBIM
COCAMHCHHUEM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYeHUA

9JICMCHTOB 3JICKTPHUYCCKUX ueneﬁ

1.16

OPUBOJIUTH TMpHUMEpHl (HAXOAMTH MH(OpMALMI0 O MpUMepax)
IPaKTUYECKOI'0 UCIOJIb30BAHUSA (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM U1 o0ecriedyeHHss O€30IIaCHOCTH MpU  OOpallleHuu ¢
npuOOpaMy U TEXHUYECKUMH YyCTPOHCTBAMU, COXPAHEHHUS 3/10POBbsI U

CO6J'IIO,I[€HI/I${ HOPM 5KOJIOTHYCCKOr'o MOBEACHUA B Opr>K&IOH.ICI>i cpeac

1.17

OCYILECTBIIATH MOUCK MH(POpMAUN (HU3NIECKOTO CONEPIKAHHSI B CETH
WHuTepHeT, Ha OCHOBE HMEIOLIUXCS 3HAHUW M MIYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJCIATH WH(POPMAIMIO, KOTOpas

SABIIACTCA HpOTI/IBOpe‘-IHBOﬁ WA MOXKET OBITh HeHOCTOBCpHOﬁ

1.18

UCTIONB30BAaTh NPU  BBHINOJHEHMH YYEOHBIX 3aJaHUl  HAy4HO-




MOMYJISIPHYIO JINTEPATYpPy (DU3HYECKOTO COJEPIKAHHS, CIPABOYHBIE
MaTepuasibl, pecypcsl ceth VHTepHET; BiIageTh INpHEMaMHu
KOHCITIEKTUPOBAHMsI TEKCTa, MPeoOpa3oBaHus MH(OOPMAIIMH U3 OITHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U KPATKHE YCTHBIE COOOIICHNS,
0000mas wHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PHU3UUECKOTO
COJICp)KaHHsI, B TOM WYHUCJIC IMyOJUYHO TPEACTABIATh PE3yJIbTaThl
NPOCKTHONH WJIM HCCJICIOBATEICKONW JESATEIBHOCTH, TP ITOM
TPaMOTHO HCIIOJb30BaTh M3YYEHHBIM TOHATUMHBIN amnmapar Kypca

(bu3KKH, COMPOBOXKAATH BBICTYIUICHHE TIPE3eHTaLUEH

1.20

MIPU BBIMIOJHEHUN yYE€OHBIX MPOEKTOB M WCCIEAOBAHUN (DU3UUECKUX
IIPOLIECCOB PacHpesesITh O0S3aHHOCTH B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJa4aMHy, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJCKBATHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATCIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECWCTBHUE,  TPOSBIsAA  TOTOBHOCTH

paspenarb KOH(QIUKTHI

9 KJIACC

Kon
MPoBePsAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

11

HCIOJIb30BAaTh U3YUCHHBIC ITOHATHUA

1.2

pa3jindaTtb ABJICHHUA IO OIMUCAHUIO HX XAPAKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHClIe (U3NYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/auy B y4e€OHYIO, BBIACIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) GUZNYECKUX SABJICHUN

14

OIMUCBLIBATHL H3YYCHHBIC CBOIMCTBA TE€l H (I)I/I3I/I‘-IGCKI/IC SABJICHHA,
HCIIOJIB3YA (bnanecxne BCJIMYMHBI, IpU OIMCAHUU IIPABHUIIBHO
TPAKTOBATH (bH3PI‘-ICCI(PII>i CMBICJI HCIIOJIb3yCMBbIX BCJIIMYMH,
0003HaYEHHUSA U CIAMHHNIIBI (1)I/I3I/I‘IGCKI/IX BCJIIMYMH, HAXOOUTb (bOpMy.]'IbI,

CBA3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEIMYMHY C JIPyTUMHU




BEJIMYMHAMHU,  CTPOUTh  TIpadUKH  U3YYEHHBIX  3aBUCUMOCTEH

(UBUYECKUX BETUINH

15

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUSA W MPOLECCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW  3alliChbIBAThb €ro  MareéMaTHu4CCKOC

BBIPaKCHUC

1.6

O00BACHATH (PU3MUECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTCKCTE CHUTYyallMd IPaKTHKO-OPUECHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITH TPHYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JIOTMYECKHUX IIaroB C MOMOIIBI0 2 — 3 WM3YYEHHBIX CBOWMCTBA

buznyecKux sBJICHUH, PU3NUECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacyeTHbIE 3amadu (OmUparommecs Ha cucremMy w3 2 — 3
YpaBHEHMIi), HCIONB3Ysl 3aKOHBI U  (OPMYJBI, CBS3BIBAIOLIHE
(1)I/I3I/I‘-IGCKI/IG BCJIMYHHBI: Ha OCHOBC aHAaJIM3a YCJIOBUA 3adaydu
3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUIME  WIIU
U30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUI pellleHus,, TPOBOAMTh PacueThl U OLIEHUBATh PEATUCTUYHOCTH

IMOJIy4YCHHOI'O 3HAUCHU A (bHSPI“ICCKOfI BCIINYHUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh HPU MOMOIIU
(bu3NYECKUX METOOB, UCIIOJIb3YS OMUCAHUE UCCIIE0BAHNUS, BbIIETSATh
MpOBEpsiEMOE TPEANONIOKEHHE, OLICHUBATh MPABHIBHOCTH IOPSIKa
MPOBEACHUST KCCJICIOBAHUSA, JelaTh BBIBOJbBI, WHTEPIPETUPOBATH

pe3yJIbTaThl HAOJIOICHUI U ONIBITOB

1.9

IPOBOIUTH OMNBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa OOOPYZOBaHUS, ONMCHIBATH XOJ OIBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOABI

1.10

MPOBOAWTH TMPU HEOOXOIUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUl,
ompeneisisi CpeiHee 3HAUYCHUE H3MepsieMOl BennduHbI ((HOKyCcHOE
paccrosiHue coOuparoeld JUH3bI), 000CHOBBIBATH BHIOOp crocoba

u3MepeHus (M3MEpPUTENIbHOTO Mprdopa)

111

NPOBOJIUTH WCCJICIOBAaHUE 3aBUCHMOCTEH (DM3MYECKUX BEIHYUH C
HCIIOJIb30BAHHUEM TIPAMBIX H3MepeHHfI: IJIaHUPOBAThL HCCIICA0BAHUC,
CaMOCTOATENIBHO COOMpPATh YCTAaHOBKY, (DMKCHUPOBATH pE3YJIbTATHI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (bI/I?)I/I‘ICCKI/IX BCJINYHUH B BHUJC Ta6JII/II_II/I




l"pa(bI/IKOB, JCJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HUCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  W3MEpPEHHA  (U3NYECKUX  BEIUYUH:
IUIAHUPOBATh M3MEPEHUsI, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATL WM3MEPEHHUsA, CIENys IPEIIIOKEHHOW HWHCTPYKLMH,
BBIYKCIIATh 3HAYEHUE BEIWYMHBI U AHAJIU3UPOBATH IIOJIyYEHHBIC

PE3YJIbTATHI C y‘léTOM 3aJIaHHOM IIOT PCIIHOCTH I/ISMCpeHHﬁ

1.13

CO6J'IIO,Z[aTB mpaBujia TCXHHUKH 0e30MmacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYTOBAHUEM

1.14

paznuyaTh OCHOBHBIC TNMPU3HAKUA M3YUYEHHBIX (PU3UYECKUX MOJEICH:
MaTepuaibHasi TOYka, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIH UCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IJaHETapHas MOJENb aToMa, HYKJIOHHAs

MOZACJIb aTOMHOTIO SAapa

1.15

XapaKkTepU30BaTh MPHUHLUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOOXOAUMBIE

(I)I/I3I/I‘{CCKI/IC 3dKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIIBHBIX npudopoB u
TE€XHOJOTMYECKHX TIPOILIECCOB IMPH PELIEHUU y4eOHO-NPaAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBbI JIIsl TOCTPOCHUS N300paKeHHUI B TJIOCKOM

3epKajie U coOuparoleit JTuH3e

1.17

NPUBOIUTH TMPUMEPHl  (HAXOIUTh HWHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIIOIH30BaHMs (PU3MUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU g obOecriedyeHuss O€30MacHOCTH MpU  OOpalieHuu ¢
npudoOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOT'0 MOBCACHUSA B Oprma}omeﬁ cpene

1.18

OCYUIECTBIIATH MOUCK HHPOpMAIK (HU3UUECKOTO COACPKAHUS B CETU
WNuTepHer, caMoCTOSTENbHO (OPMYJIUpPYsT TOUCKOBBIA  3aIpoc,
HaXOAUTb IyTH  OMNpEAeJeHUs]  JIOCTOBEPHOCTU  IOJyYEHHOM
I/IHCbOpMaHI/II/I Ha OCHOBC HMCHOLINXCA 3HAaHUI H JOITOJIHUTECJIBbHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh IPH  BBIMOJIHEHWHM YYEOHBIX 33JaHUA  HAy4YHO-
HOMYJISIPHYIO JINTEPATYpy (DU3UYECKOrO COAEpKAHMA, CIpPAaBOYHBIC
MaTepuaibl, pecypcbl ceTH VIHTepHeT; BIageTh MpUEMaMU

KOHCITIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusd MH(OPMAIIMH U3 OJHOU




3HAKOBOM CHCTEMBI B APYTYIO

1.20

co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBEe WHGPOpPMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PH3UUECKOTO
coJiepKaHus, MyOIMYHO TPECTABISATh PE3yNbTaThl MPOSKTHOW WIIH
UCCIIEIOBATENIbCKONH  JESITeNbHOCTH, TpPU  3TOM  TPaMOTHO
MCIIONIb30BaTh U3YUYCHHBIN MOHATUHHBIN anmapaT H3y4aeMoro pasiena
(GU3UKKM W CONMPOBOXKAATh BBICTYIUICHUE IPE3CHTALUECH C Y4EeTOM

0COOCHHOCTEH ayTUTOPHH CBEPCTHUKOB

121

MIPU BBHIMOJHEHUN yYE€OHBIX MPOEKTOB M WCCIEAOBAHUN (DU3UUECKUX
MIPOLIECCOB pacHpesieNsITh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJIICHHBIMU  3aJa4aMH, CJEAUTh 3a BBINOJHEHUEM ILUIaHA
JIEUCTBUA M KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ] B JEATCIBHOCTh TPYIIBL, BBICTPAWBATH
KOMMYHUKAaTUBHOE  B3aUMOJCWUCTBUE,  NPOSBIsAA  TOTOBHOCTh

pa3pemiath KOH(DIUKTHI




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXXAIOIIEIO MUPA

11

®usznka — Hayka O npupozae. SBIEHUS TPUPOIBIL.
Ousnueckue  SIBICHUS:  MEXaHWYECKHe,  TeIlIOBbIE,

QJICKTPHUUYCCKUC, MAI'HUTHBIC, CBETOBBLIC, 3BYKOBLIC

12

Ouznyeckne  BenwuuHBL  M3Mmepenue  (uzHUecKHUX
BennurH.  Dusnueckue  mpubopsl.  [lorpemmHocTts

n3MepeHnil. Mexx1yHapoHas CUCTEMA EIUHUI]

13

EcTecTBeHHOHAay4YHBIH METOJ TO3HAHUWs: HAOJIIOJCHUE,
MMOCTaHOBKAa HAYYHOI'0 BONPOCA, BBIABMYKEHHE THIIOTE3,
OKCIIEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHUE

Ha6J'IIO,Z[aCMOFO SBJICHUA

14

Onucanne Gpu3NUecKuX SBJICHUH C TOMOIIIBI0 MOJENen

15

[TpakTrueckue paboOTHL:

#H##Par###l13MepeHne pacCTOSTHUM.
###Par###3mepenne 00bEMa JKUIKOCTH W TBEPIIOTO
Tena.

###Par###OnpeneneHue pa3MepoB MaJbIxX Tell.
#HHHPar###lI3Mepenne  TemrepaTtypbl TP [IOMOIIA

JKUJKOCTHOTO TEPMOMETPA U 1aTUYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNUN BEIIIECTBA

2.1

###Par#H##CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIbI, X
pasmepbl.  OmBITBL,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

H#H#Par#Ht ]| BuxeHne YaCTHI] BeIleCTBa. CBs3b
CKOpOCTM  JBIDKEHHMS  YacTUIl C  TEeMIepaTypoil.

bpoyHoBckoe nBmwkenue, nuddys3us

2.3

B3anmopeicTBre YacTHI] BEIIECTBA: TPUTSKEHHUE U

OTTAJIKUBAaHUC




##HtPar#HH# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOCHUE

ra3oB, *XMJKOCTEH M TBEPIbIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3aumocBsa3b MeXIy CBOMCTBaMHM BEILIECTB B PAa3HBIX
arperaTHhIX COCTOSIHUSIX W MX aTOMHO-MOJICKYJSPHBIM
CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue pabOTHI:
##HPar#H##0O1eHka quameTpa aToMa METOJO0M psAJoB (C
UCTIOJIb30BaHueM (oTorpaduii).

2.6 HHPar###OneITEl 10 HAOMIOAEHUIO  TEIJIOBOIO

pacimpeHus Ta3oB.
#H#HPar#H##0nbITHl 10 OOHApYXKEHUIO JEUCTBUSA CHII

MOJICKYJISIPHOT'O IIPUTAKCHUA

JIBIDKEHME U B3BAVMOJIENCTBUE TEJ

31 Mexanunueckoe JBHKEHUE. PaBHOMEpHOE "
' HEPABHOMEPHOE JIBUKEHUE
#HH#HPar###CKopoCTb. Cpenusis CKOpOCTh npu
3.2 HEPaBHOMEPHOM JBHWKE€HUU. Pacuer myTw U BpeMeHHU
JIBUKCHUSI
SlBnenne uHepuuu. 3aKoH WHEpHUH. B3amMopeicTue
3.3 TeJ KaK MPUYMHA W3MEHEHUS CKOPOCTH JABMKEHUS TEJ.
Macca kak Mepa HHEPTHOCTH TeJla
34 ###Par###InotHocTs BemiecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cuna Kak XxapakTepUCTHKA B3aUMOJEHCTBUS TEI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TMHAMOMETpaA
37 ###Par###SIBnenne TaroreHns u cuna Tsokectu. Cuiia
' TSKECTH Ha IpyTuX IutaHeTax. Bec tema. HeBecomocTs
28 Cuna tpenusa. TpeHHe CKONBXKEHHS M TPEHUE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 ##HtPar#H##Cio)keHne CuJl, HalpaBJICHHBIX II0 OJIHOMU
' psiMoi. PaBHOIEUCTBYIOIIAS CHTT
3.10 [IpakTuyeckue paboThI:




OmnpeneneHre CKOPOCTH  PAaBHOMEPHOTO  TBMYKCHUS
(mapuka B OKHIKOCTH, MOJEIU  3JEKTPUIECKOTO
aBToMOOMWIE M Tak janee). OmnpenenaeHue cpeaHen
CKOpOCTH CKOJBXEHUs Opycka WIM IIapuka 1o
HaKJIOHHOM miIockocTH. OnpeneneHue  IMIOTHOCTH
TBEPJIOTO Tena. OnsbITHI, J€MOHCTPHPYIOIIUE
3aBHCHMOCTB pacTshkeHUs (Aedopmarnuu) Mpy HUHBI OT
OpUIOKEHHOW cuibl.  OMBITBI, JAEMOHCTPHUPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHHS CKOJBKEHHS OT Beca Tena U

XapaKTepa COIpUuKacCarommnuxcsa HOBCpXHOCTeﬁ

duznyeckue ABICHUA B npupoac: MpUuMEpPbl ABUKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOW IPUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTporucTBa: IUHAMOMETP, MOAIIUITHUKN
JIABJIEHUE TBEPJIbIX TEJIL, )KMIKOCTEM 1 TA30B
i1 Hasnenne TBepAoro tena. CrnocoObl yMEHbBUICHUS H
' YBEJIMUYEHUS 1aBICHUS
47 JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS T'a3a OT 00beMa,
' TEMIIEPATYPhI
13 [lepenaya naBneHus: TBEPABIMHU TeJAMH, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [ITHeBMaTHUeCKHe MaIIMHBI
3aBUCHUMOCTh  JIaBJCHHUSI  KHJIKOCTH OT  TJIyOWHBI.
4.4 IM'uapocratnyeckuii mapagokc. CooOUIarOUMecs COCy/IbI.
I'mapaBnnueckue MexaHU3MbI
Atmocdepa 3emin u atMocdepHoe naBieHue. [IpuanHb
45 CyIIECTBOBaHUS BO3AYMIHOW 000m0uku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TABICHUS OT
BBICOTBI Ha/l YPOBHEM MODS
n Usmepenue atmocdepHoro naeneHus. [Ipubopsr mis
' U3MepeHus: aTMOC(HEPHOTo 1aBICHUS
JleificTBHE XKUAKOCTU M raza Ha MOTIPY>KEHHOE B HUX
4.7 Teno. BeltankuBaromas (apxumenoBa) Ccuwia.  3aKOH
Apxumena
4.8 IInaBanue ten. Bo3ayxormnaBanue




49

[TpaxTHueckue paboTHI:

WccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT
o0b€Ma TOrpyKCHHOM B JKMIKOCTh YacTU Tela.
Ornpezenenne BhITAIKUBAIONICH CUJIBI, IEUCTBYIOIIECH Ha
TE€N0,  TOTPY>KEHHOE B KHUJIKOCTb. [IpoBepka
HE3aBMCHUMOCTH BBITAJIKUBAIOLEH CHIIBI, JEHCTBYIOILIEH
Ha TEIO0 B JKUAKOCTH, OT Macchl Telma. OIBITHI,
JEMOHCTPUPYIOIIUE  3aBHCUMOCTb  BBITAJIKMBAOIIEH
CHUJIBI, JIEHCTBYIONIEH HA TEJIO B JKUIKOCTH, OT 00BEMa
MOTPY>KCHHOM B JKUJKOCTh YaCTHU Teja U OT IUIOTHOCTH
JKHIKOCTH. KonctpyupoBanue apeomMerpa HIIN
KOHCTPYUPOBAHME  JIOAKM W  ONpeAesieHue  e¢

rpy30M0IbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B TIPUPOJIE: BITUSTHUE
aTMoc(epHOTO TaBJICHHS HA )KUBOM OpraHU3M, IJIaBAHUE

pBIO

411

TexHU4YeCcKrne YCTPOWCTBA: COOOINAIONIUECS COCY/IBI,
YCTPOWCTBO BOJOIPOBOJA, THUPABIMYECKUA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT YA

5.1 Mexannyeckas pabota
5.2 MexaHndecKas MOIIHOCTh
£ 3 [IpocThle  MeXaHM3MBI:  pblYar, OJIOK, HAKJIOHHAsS
' TUIOCKOCTH. [IpaBmiio paBHOBECHS phluara
5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K 010Ky
«30510TOE  TIPaBWIIO»  MEXaHHWKHU. Koaddunment
55 [I0JIE3HOI'O IEHCTBUA MEXaHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOAHATOTO Hal 3eMIICH
5.7 Kunernueckas sneprus
58 [Tonnass mexanuueckass sHeprus. 3aKOH U3MEHEHUS U
' COXpaHEHHSI MEXaHHMUYECKOM dYHEPrUH
5.9 [IpaxTuyeckue paboThI:




#HH#Par###Onipeniennenne  pabOThl  CWIIBI  TPEHHS TpU
PaBHOMEPHOM JOBWIXCHUM TECJIa IO FOpHSOHTaJII)HOfI
noBepxHOCTU. MccnenoBaHue  yCIIOBUM — paBHOBECHS
ppruara. HMsmepenne KIIJI HaKkIOHHOW IIIOCKOCTH.

N3yueHue 3aKoHa COXpaHEHUS] MEXaHUUECKOU SHEPT U

duznyeckue SABICHUS B npupoac: pbldaru B TEJIC

5.10
YesIoBeKa
TexHuueckue YCTpOICTBa: pwlyar, MOABUMKHBIA U
5.11 HETOABUKHBIA OJIOKH, HAKJIOHHAS TJIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€MEHTHI COIEPKAHUSA
pa3nena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETHUECKOM
61 TEOPUH CTPOCHHS BellecTBa. Macca U pa3Mepbl
' MoJieKysl.  OmbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIC
MOJIOXKEHHUS MOJIEKYJIIPHOKUHETHUECKON TEOPHH
Mopenn  TBEpPAOrO, JKHUJIKOTO M ra3o00pa3HOTro
6.2 cocTosHUHM BemecTBa. Kpucrammuueckue u amopHbIe
Tena
OOBsicHEeHHE CBOMCTB Ia30B, KUIKOCTEH U TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIOKCHUH MOJEKYISIPHOKHHETUIECKON
TEOpUu
6.4 CMauuBaHue U KaUJUISIPHBIE SBICHUS
6.5 TemoBoe pacuiMpeHue u cxxaTue
56 Temneparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO
' TETJIOBOTO JIBUKEHHUS YACTHUI]
6.7 Baytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPIHH: TeIUIoNepeaada u COBEpIIeHHE paboThI
6.8 Bunsl Teruonepenayn: TEIUIONPOBOIHOCTh, KOHBEKIIHS,




U3IIy4eHHe

KommuecTBo TCIIIIOTHI. Y oenpHas TEIIOEMKOCTb

6.9
BEIIIECTBA
TermooOMEH © TEIJIOBOE paBHOBECHE. Y paBHECHHE
6.10
TEIJIOBOT0 OanaHca
611 [InaBneHue U OTBEpAEBAHNUE KPUCTAIIMYECKUX BEUIECTB.
' VY nenbHas TemIOTa IUIaBJICHUS
[TapooOpazoBanne u  kKoHaeHcanusi.  Vcmapenue.
6.19 Kunenue. VYaenbHas  Temiota mnapooOpa3oBaHUS.
' 3aBUCUMOCTh TeMIIEpaTypbl KUMIEHUS OT aTMOC(EpPHOTrOo
JaBICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y JeNbHAs TEIUIOTa CrOPaHUs
[Mpuniuner  paboTel  TermmoBblx — aurateneit  KITJI
6.15 TEIUIOBOr0 aBUrareiisd. TeruIoBhle IBUrAaTeId M 3allUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUs SHEPTUU B TEILUIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI;
HHHPar###OnBITEl MO OOHAPY)KEHUIO JICHCTBUS  CHI
MOJIEKYJISIPHOTO MPUTSKEHUS.
#HHHPar###0nbITel 110 BBIPAIMBAHUIO  KPUCTAJLIOB
MOBapEHHOM COMNMM WM caxapa.
#HHHPar###OnpTel 1m0 HAONMIOACHUIO  TEIJIOBOTO
6.17 pacuIupeHus ra3oB, JKUJIKOCTEH U TBEPABIX TEll.

#H#HPar###Onpenenenue AaBleHUsT Bo3AyXa B OaisioHe
IITPUIIA.

HH#HPartH##ONbITB, JEMOHCTPUPYIOUINE 3aBUCUMOCTH
JaBIICHUS] BO3JyXa OT €ro o0beMa W HarpeBaHUs WIH
OXJIKICHUSL.

H###Par###] [poBepka runore3bl JUHEWHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM




6.18

TpyOKe OT TemMmepaTyphbl.

#H#Par##Habmonenue WU3MEHEHHUS BHYTpPEHHEN
SHEPTHM Teja B PE3yJIbTaTe TEIulonepeaadyn U padoThI
BHEIIHUX CHJI.

#i#HPar##llccnienoBanne SBICHUS TEIUIOOOMEHA TIpH
CMEIMBAaHUM XOJIOJIHON U rOpsYEH BOJIBI.
#H##Par##H#Onpenenenue KOJIM4eCcTBa TEIUIOTHI,
MOJIY4YEHHOTO BOJOW TMPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM [UIUHAPOM.

##HPar###Onpenenenue  yAeIbHOM  TEIIOEMKOCTHU
BEIICCTBA.

#H##Par###lccnenoBanue mpoiecca ucrapeHus.
###Par###OnpeneneHue OTHOCHUTEIBHONW — BJIAXKHOCTH
BO3/TyXa.

##HParf##OnpeneneHue yaenbHON TEIUIOTHI MJIaBJICHHS
JIBIIA.

duznueckre SBICHUSA B TPHUPOAE: TOBEPXHOCTHOE
HaTsOKEHUE W KaNWUISIPHBIE SIBIIGHUST B INPUPOJIE,
KpUCTAJUIBI B TIpUpoJe, u3nydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHEs, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KallWJUIAPBI, IPUMEPHI
UCIIOJIB30BAaHUS KPUCTAJIOB, JKUJIKOCTHBI TEPMOMETD,
JATYUK TEMIIEPATyphl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPHBI, ICUXPOMETpP, HapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CIrOpaHus.

OJIEKTPUYECKHNE 1 MATHUTHBIE ABJIEHMA

7.1 Onektpusanus Ten. J[Ba poja 3JMeKTpUYECKUX 3apsiioB
BzaumopeiictBue 3apsokeHHbIX Tell.  3akoH  Kyrnona

7.2 (3aBUCUMOCTD CHJIBI B3AUMOACUCTBHUS 3aPSXKEHHBIX TEJ OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXY TEJIaMH)

- Onektpuyeckoe nosie. Hanpsyk€HHOCTh 3JEKTPUUYECKOTO

nosist. [IpuHOMN cynepno3suuuy AIEKTPUYECKUX TMOJIEH




(Ha KAYECTBEHHOM ypPOBHE)

Hocurtenu »snektpuueckux 3apsoB. JeMEHTapHBIN

7.4 anexTpudeckuid 3apsan. Ctpoenue atoma. [IpoBogHUKHN 1

TUDJICKTPUKU
7.5 3aKOH COXpaHEHUs AMEKTPUUECKOTO 3apsiia

DNEKTPUUECKUM TOK. Ycnosus CYILIECTBOBaHMS
7.6

AIEKTPUIECKOTO TOKA. ICTOUHUKH MTOCTOSTHHOTO TOKa

[evictBus AIIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OIJIEKTPUYECKH TOK B

JKMIKOCTSX U ra3zax

Onektpuyeckass 1enb. Cuna  Toka.  DIEKTpUUECKOe
7.8

HaIpsHKeHHe

9 Conporusnenue IIPOBOJHUKA. VY nensHoE

7.

COTMPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma /U1 y4acTKa Ienu

[locnenoBarensHOE ¥ MapayieIbHOE  COCTUHEHHE
7.11

MIPOBOAHUKOB

PaboTta W MOIIHOCTH JJICKTPHUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenma

DNeKTpuYecKkne Menu U TOTPEOUTENH AIIEKTPHUSCKOU
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocTosuable MarauThl. B3amMopelcTBHE ITOCTOSTHHBIX
7.14

MarduToB

MarautHoe 1oje. MarHuTHOE TMoJie 3eMJIM M €ro
7.15

3HaYCHHE IS KU3HM Ha 3emilie

OmnwiT OpcTeaa. MarHuTHOE TOJIE SJIEKTPUIECKOTO TOKA.
7.16

[IpuMeHeHne HIEeKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM.

DNEeKTPOABUTATENh MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJICKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWCTBaX M Ha

TpaHCTIOPTE
7.18 OnbiTel  @apanes.  SIBieHHe  3JIEKTPOMarHUTHOM




nHaykuud. [Ipasuno Jlenna

DneKTporeHepaTop. CrocoObl MOJTy4YEHUs
7.19 ANEKTPUUIECKOMN SHEPTHUH. DNEKTPOCTAHIINH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU

[IpakTuyeckue paboThL:

OnbITH IO HAOTIOACHUIO SJICKTPU3AINH TEJT UHITYKIHEH

1 TP CONTPHUKOCHOBEHHUU.

UccnenoBanue nAeMCTBUS  DIEKTPUUYECKOTO TMOJISL  HA

MIPOBOIHUKY U JIUAJICKTPUKH.

COopka ® mipoBepka pPabOTHI DIICKTPUYECCKOW IIEeTTH

IMOCTOSIHHOT'O TOKA.

W3mepenue v peryIupoBaHKe CHJIbI TOKA.

N3mepenue v peryJinpoBaHHEe HANPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepes3

PE3UCTOP, OT COMPOTHBIICHUSI PE3UCTOPA M HAMPSIKEHUS

Ha PE3UCTOPE.

OIBITHI, JIEMOHCTPHUPYFOIIINE 3aBUCHMOCTH

ANEKTPUICCKOTO COMPOTHUBIICHUSI IMPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIAAH TTOTIEPEYHOT0 CEUCHHS U MaTepuara.

[lpoBepka mTpaBWia CIOXKEHHS  HANpPSHKCHUH  IpU
MIOCJIEZIOBATEIbHOM ~ COCMHEHHM JIByX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUIBI TOKa MPH MapaslieIbHOM
coequHeHUH  pe3uctopoB.  Ompenenenue  pabOTHI
NIEKTPUUYECKOTO  TOKA, WAYLIEr0 4Yepe3  Pe3UCTOp.
OmpeneneHre  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BbIJIeNIsIEMOIl Ha pe3ucTope. VccienoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsKeHUS
Ha Hel. Onpenenenne KIIJI HarpeBatens. MccnenoBanue
MardimMTHOI'O B3aI/IMOI[eI\/JICTBI/I$[ IIOCTOSAHHBIX MAarHuTOB.
M3ydeHnne MarHUTHOTO MOJIS IIOCTOSTHHBIX MAarHUTOB MPU
ux o0bemquHeHMM W pasgeneHuu. VcciemoBanue
JEHCTBUS DIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




BSaHMOHeﬁCTBHﬂ KaTyliKu ¢ TOKOM H MarHuTta OT CHJIbI
TOKa HW HaIpaBJICHUA TOKAa B KaTyHIKEC. I/I3y‘-ICHI/Ie

JIEHCTBUS MarHUTHOIO MOJSA Ha MMPOBOAHUK C TOKOM.

KoHncTpyupoBanue u M3y4YEeHHE paboThI
3JIEKTPOJBUTATEIS. N3mepenue KITJ
IEKTPOIBUTaTEIILHON YCTaHOBKH. OnbITh o

HUCCIICAOBAHUIO SBJICHUA JJICKTpOMaAr HUTHOM HWHAYKIUHA:
HCCICAOBAHUC W3MCHEHHMI 3HAUYCHUS U HaITpaBJICHWA

WHIYKIIMOHHOI'O TOKa

7.21

@duznueckue SABICHUS B MPUPOJE: AIEKTPUUECKHE
ABJI€HUS B aTMocdepe,  DIEKTPUUYECTBO  KUBBIX
OpPraHu3MOB, MarHUTHOE MoJie 3eMJH, Ipei( MOI0COoB,
POJIb MAarHUTHOTO TOJIS JIS )KM3HU Ha 3emiie, MOJIIPHOe

CHUAHHE

7.22

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETp, PEOCTAT, CYCTUUK DIIEKTPUUECKOW DHEPruw,
JJIEKTPOOCBETUTENNbHbIE ~ NPHOOPBI,  HarpeBaTelbHbIC
ANIEKTPONPUOOPHI (mpumepsl), IEKTPUUYECKUE
MIPEAOXPAHUTENH, JIIEKTPOMAarHUT, SJIEKTPOJBUIATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP NOCTOSIHHOI'O TOKA

9 KJIACC
Kon
Konx snemenra [IpoBepsieMble 2TIEMEHTHI COIEPKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
Mexanuueckoe  ABWKEHHME. MarepuainbHas — TOYKA.
o1 Cucrema orcuera
3 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO ABHKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE JBU)KEHUE
#HH##Par##HHepaBHoMepHOE TIPSAMOJIMHEMHOE JIBUKECHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Telda  IpH

HCPaBHOMCPHOM JABHUKXCHUN




YckopeHnue. PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE

8.5
JIBIDKCHUE
8.6 #H#HPar###CBoboHoe magenne. Onbitol [Nanumes
#i##H#ParfH##PaBHOMEpPHOE NIBJKEHUE II0 OKPY’KHOCTH.
8.7 Ilepuon u yacrota obpamieHus. JluneiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOpEeHHe
8.8 [TepBrrii 3akon HeroTOHA
8.9 BTtopoii 3akon HetoToHa
8.10 Tpetuii 3akon HptoToHa
8.11 #HH#APar###] [puHIIUTI CYTIEPIIO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H#i#Parf##Cuiia  TpeHMs: CWia TPEHMsI CKOJIb)KEHUS,
513 CHUJIa TPEHUS TIOKOS1, IPYTHUe BUJIbI TPEHUS
8.14 #H#Par#H##(Cuna  TSDKECTM W 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOAHOTO MaIeHHS
Jewxenne  miaHeT  Bokpyr  Connuma.  Ilepmas
815 KOCMUYecKasi CKopocTb. HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue maTtepuanbHON TOUKU. AGCOIIOTHO TBEPIOE
' TEJIO
#i#HtPar#H##PaBHOBecue TBEPJOro Tejla C 3aKPEIUICHHON
817 OChI0 BpauieHusa. MomeHT cuibl. LleHTp TsokecTn
8.18 Nmnynsc Tena. U3menenue umnyinsca. mmynbe cumibl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBUKEHIE
8.21 Mexanndeckas paboTa U MOIIHOCTb
Pabora cun TsxkectH, ympyroctd, TpeHus. CBA3b
8.22 SHEpPruu 1 padoThI
893 [loTteHumansHass SHEPrUs  Tela, TOMHATOTO  Hal
' MOBEPXHOCTBIO 3eMITH
8.24 [ToTeHuuanbHas SHEPTUs CHKATOM MPYKUHBI
895 HiHParf##Kunetnueckas sHepruss.  Teopema o
' KUHETUYECKON dHEPTrUn
8.26 ###Par###3aKkoH coXpaHEeHUsT MEXaHUYECKOM SHEPTUU




8.27

[IpakTuueckue paboThI:

Ornpezenenre cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKIOHHOM IIJIOCKOCTH.
OnpeneneHyre yCKOpeHHs Teja IPU paBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOM CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIU MPU PABHOYCKOPECHHOM
NBUKEHUHM O€3 HayallbHOM CKOPOCTH IMYTH OTHOCSATCS
KaKk psIA  HEUSTHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHHS CKOJIBKEHUS
OT CWibl HOpMaibHOro JaBieHus. OnpeneneHue
kodpdunmeHTa TpeHHs CKONbkeHus. OnpenencHue
KECTKOCTH TpYykuHbL. OmnpezneneHne padOThl CHUIIBI
TPEHUS TPU PABHOMEPHOM JBIDKEHHUHM Tejla IO
TOPU30HTAILHOU MMOBepXHOCTU. OmnpezaeneHue padOThHI
CHJIBI  YOPYroCTM  NpU  MHOIBEME  TIpy3a  C
WCIIONIb30BAaHUEM  HEMOABM)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

®dusnyeckue ABJICHUS B IPUPOJIC: MPUIUBLI B OTJIUBHI,
nBkeHue TuiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE

ABWXXCHUC KUBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JATYMKHU

MOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEeThI

MEXAHUYECKHME KOJIEBAHWA 1 BOJIHBI

KonebarensHoe amkeHre. OCHOBHBIE XapaKTEPHCTUKU

. KoJeOaHu: Iepro/1, 4acToTa, aMILTUTYAa
9.9 MaremaTueckuii u IIPY>KUHHBIN MasTHUKH.
' [IpeBpaienue sHepruu Npu KoiedaTeIbHOM JBIKEHUN
03 3aryxatomue KosieOaHus. BbIHYyXaeHHBIE KOJeOaHUSI.
' Pe3oHnaHc
Mexaaundeckue BoHb. CBOWCTBA MEXaHUYECKHUX BOJIH.
94 [IpononbHpie ¥ mONEpEYHbIE BOJIHBL. J[TMHA BOJHBI U

CKOPOCTh €€ pacrpocTpaHeHUs. MexaHWn4eCKHe BOJHbI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpas3Byk u ynpTpa3zByk
[IpakTudeckue paboOTHI:
OmpeneneHre 4YacTOThl W TNepUoja  KoJieOaHMM
MaTEeMaTHYECKOIr0 MasiTHHKA.
Ompenenenrie  4acTOThl W Tepuoja  KoJieOaHWM
MPY>KUHHOTO MasITHUKA

97 HccnenoBanne 3aBUCMMOCTH  TIepHOJa  KoJieOaHUU

' MOABEHICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
UccnenoBanne 3aBUCMMOCTH  Tepuoja  KoJieOaHUU
MPY>KUHHOTO MasTHHKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTU nepuojia KoJIeOaHMit rpy3a,
MOABEUICHHOTO K HUTHU, OT MAacChl Ipy3a U KECTKOCTU
MpYXUHBL. MI3MepeHne ycKopeHUs: CBOOOTHOTO MaIeHUS
®uznueckue SBJICHUS B MPUPOIE: BOCHPHUITHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSICEHHE, CEMCMUYECKUE BOJIHBI,
LIyHaMH, X0

90 TexHu4yeckue yCTPOMCTBA: HXOJIOT, HCIIOJIb30BAHHE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHasi mpupoja cBera. CKOpocTh cBeTa.

' BomnHoBBIE cBOMiCTBaA cBETa

[IpakTuueckue paboThI:

104 N3ydyeHne CBOMCTB  SJCKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOUIIBHOTO Telne(oHa
Odusnueckue SABIEHUS B IpUpOZeE: OHOJOrHYEcKOoe

10.5 JEHCTBUE BUJMIMOTO, yIBTPaQHOIETOBOTO 51
PEHTIE€HOBCKOI'O U3JTyYEHUN

106 Texuuueckue YCTpOMCTBA: HCMOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MctouHuku cera
11.2 [IpsiMonuHetHOE pacpoCTpaHEHUE CBETA
113 Ortpaxenue cera. [Imockoe 3epkanno. 3akOH OTpaXeHUs
' CcBeTa
114 [Ipenomnenue cBeta. 3aKOH TMPEJIOMJICHUS CBETa.
' [TonHOE BHYyTpeHHEE OTpaKEHUE CBETa
115 JIunza. Xox siyden B IMH3E
116 OnTuueckast cucrema Qoroanmnapata, MHKpPOCKONa u
' TEJIECKOMNa
117 I'maz kak onruyeckas cucrema. biau3opykocts w
' JAIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cnektp. OnbiTel HploTOHA.
. CrnosxeHue crieKTpaibHBIX IBETOB. Jlucnepcus cBeta
[IpakTuueckue paboThI:
###HPar#t##lIccnenoBanme 3aBUCHUMOCTH yria
OTpa)XeHUs CBETOBOTO JIy4ya OT yrJja MaJeHusl.
H#Par#H#l13yueHne  XapakTepUCTUK  M300pakeHUs
IIpeIMETa B IUIOCKOM 3€pKaJie.
#i##Par###lccnenoBanne 3aBUCUMOCTH yria
MIPEJIOMJIEHUS] CBETOBOIO JIyda OT yIJla IaJeHUsl Ha
119 I'PaHULE «BO3yX — CTEKJION.
' #i#HPar##lonyuenne  M300pakeHUH C  TOMOUIBIO
coOuparoIiei TMH3bI.
#H#HPart##Onpeneneane  (HOKyCHOrO  pacCTOSHUS |
ONITUYECKOM CHUIIBI COOMpPAIOIIEH TUH3BI.
H#HHHPar###OnBITE 110 pa3IOXKEHUI0 OeJoro cBeTa B
CHEKTP.
#H##Par##H#OnbITBl 110 BOCHPUSTHIO IIBETA MPEAMETOB
MIPY UX HAOJI0ICHUH Yepe3 IIBETOBbIE (PHIIBTPHI
dusnueckue ABIEHUS B pupose: 3atMeHus CoiHia u
11.10 JIyHBI, TIBETa TeJI, ONTHYECKHE SBJICHHS B arMocdepe
(uBet HeOa, pedpakuus, paxyra, MUPax)
1111 Texauueckue YCTPOKCTBA: OYKH, TIEPUCKOIIL,




(dboToanmapar, ONTHYECKHUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pesepdopna u mnaHerapHas MoOJENb aToMa.
' Mogens aroma bopa
192 Hcnyckanue u norsiouieHue cBera atoMoM. KBaHTBI
' JIuneiiyaThie CIEKTPBI
12.3 PanmnoaktuBHOCTH. ATb(ha, OeTa- U raMMa-u3TydeHUs
194 Crpoenne aromHoro sapa. HykioHHas  Mopaenb
' aTOMHOTrO siapa. M30Toms!
195 PanuoaxTuBHble npeBpamieHus. [lepuon mnomypacnaga
' aTOMHBIX s7ep
126 SAnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsAA0BOIO U
' MacCcOBOI'0 YUCET
12.7 DHeprusi CBs3U aTOMHBIX siiep. CBsi3b Macchl M SHEPTUU
198 Peakuuu cunresa u nenenus saep. VICTOUHUKY 3HEpruu
' CoJHIa 1 3B€37
129 Snepnas  sHepretuka. JleWicTBUE  paJMOAKTUBHBIX
' M3ITyYEHUH Ha KUBbIE OPraHU3MBI
[IpakTuueckue paboThI:
HaOmioneHne CIUIOMIHBIX W JIMHEHYATBHIX — CIIEKTPOB
12.10 N3ITYYEHHUS.
HccnenoBanue TpEeKoB: U3MEPEHUE YHEPIUM YACTHIIBI
10 TOPMO3HOMY Iy TH (110 hoTOrpadusim).
W3mepeHune paanoakTUBHOTO (hoHa
®usznueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBIN ¢on, KOCMHMYECKHE Jy4H,
12.11 paauoaKTHBHOE W3JIyUYe€HHUE TMPUPOJHBIX MHUHEPAIIOB,
JNEUCTBUE PAJNOAKTUBHBIX W3JIy4YeHUH HaA OpraHu3M
YesoBeKa
1212 Texuuueckue YCTpOMCTBA: CIEKTPOCKOII,

VMHJVBHyaJIbHBIA JO3UMETD, Kamepa Buiibcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUS

Kon
NMpoBepsieMOro
TpeOoBaHUsl

IIpoBepsiemble TpeOOBaHNS K MPeIMETHBIM pe3yibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi Ha ocHoBe ®I'OC

[lonumanue ponu  GU3MKK B HAYYHOW  KapTUHE  MUDA;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U II03HABAa€MOCTH SBJICHUM NPUPOIBI, O POJIU DKCIEPUMEHTA B
¢usuke, o cucremooOpasyroumed poau QUMK B Pa3BUTUH
€CTECTBEHHBIX HAyK, TEXHHKH U TEXHOJOTHUH, 00 3SBOJIIOLUHU
(GU3UYECKUX 3HAHUM W MX POJIM B IEJOCTHOW €CTECTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAJE POCCUHCKUX M 3apyOeXkHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOLIETO

MHpa, pa3BUTHUC TCXHUKHU U TEXHOJIOTHH

3HaHUS O BHJAAX MaTepuH (BEIIECTBO W TOJE), O JABUKCHUH Kak
croco0e CylecTBOBaHMS MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOpUU
CTPOEHUS BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHHH MPHPOJIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJCKTPOMATHUTHBIX M KBAaHTOBBIX);
YMEHUE pa3inyaTh SIBJICHUS 110 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IECMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKalIlleM MHpE, BBIAEIAS MX CYIIECTBEHHBbIE CBOWCTBA

(TTpu3HAKH)

BianeHne oCHOBaMHM MOHATHUMHOIO amImapara U CHMBOJHUYECKOIO
s3bIKa (PU3WKM M UCTIOJIb30BaHUE WX IS pEelIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA T, (DU3WYECKUE SIBICHUS U

MIPOIIECCHI, KCTIONB3YsI PyHAAMEHTATbHBIC H IMITHPUICCKUE 3aKOHBI

YMeHHe OIHUCHIBaTh HU3YYCHHBIC CBOMCTBA TCN U (1)I/I3I/I‘I€CKI/IG SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/IHCCKI/IC BCIIMYHHBI

Bnanenue oOcHOBaMHM METOJOB HAy4YHOTO IIO3HAHHUSA C YYETOM
coOmrofieHus mpaBuil 0€30MacHOro TpyAa: HaOmioaeHue (U3MYECKUX
SBIICHUM:

YMEHHE CaMOCTOSTEIbHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHHS MO MHCTPYKIIUH, OMMHMCHIBATH XOJT
OTbITa U 3alMCHIBATh €T0 Pe3yIbTaThl, (HOPMYIHUPOBATH BHIBOBL;
MPOBCACHUC NIPAMBIX U KOCBCHHBIX H3M€peHHﬁ (1)H3H'—I€CKI/IX BCIIMYHNH:
YMCHUC IJIaHUPOBATb HU3MCpPCHNA, CaMOCTOATCIIBHO CO6I/IpaTL
9KCIICPUMCHTAJILHYIO YCTaHOBKY 110 HHCTPYKIHUH, BBIYHCIIATH
3HaUEHWE BEIUYMHBI M AaHAIU3UPOBATH IOJYYCHHBIC DPE3yIbTaThl C
y4ETOM 3aJ]aHHOM MOTPEUTHOCTH PE3YJIbTaTOB U3MEPCHUM;
NPOBEJICHUE  HECJIOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSATEIEHO  COOMpaTh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
NPOBOJUTH  HWCCIICJJOBAHWE  TI0  WHCTPYKIUH,  MPEICTaBIAThH
MOJTYYCHHBIC 3aBUCHUMOCTH (M3UYECKUX BEIMYMH B BHIE TAOIUI U
Fpa(l)I/IKOB, YUYUTBIBATH MMOTPCIIHOCTH, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM

HCCIIEIOBAHMS

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  Mojenei
(MaTtepuasbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, MOJEIH CTPOCHUS
ra3oB, XUJAKOCTEH M TBEpPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO fpa) U yMEHHE NPUMEHATh UX I

00BICHEHHS (bHSI/I‘ICCKI/IX IMpo1eCcCcoOB

YMeHue oOBACHATH (PU3MUECKHE MPOLECChl U CBOICTBA Tel, B TOM
Yyuciae M B KOHTEKCTE CHUTyalMid IpakTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUMHHO-CIIEACTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OTOPOM Ha U3YUYEHHbIE CBOWCTBA (PU3UUECKHUX

SBJICHUH, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTH

YMeHue pemiath pacdeTHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHUi),
UCTIONB3Ysl 3aKOHBI W (OpMyJBI, CBSI3bIBArOIIME  (PU3NUECKHE
BCJIMYMHBI, B YaCTHOCTHU, 3aIIMCbIBATH KpPATKOC YCJIOBUC 3aJavu,
BBIABIISITh HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HEOOXOUMBIE JIJIsl €€ PEelleHus, UCTIOIb30BaTh CIPAaBOYHbBIE JaHHBIE,
MPOBOANUTH PACUCThl W OILICHHWBATh PEATUCTHYHOCTH MOIYYEHHOTO
3HAYCHUS (PU3NUECKON BEIUYMHBI, YMEHUE OINPEICISATh Pa3MEPHOCTD

(1)H3quCKOﬁ BCJINYHMHBI, HOqueHHOﬁ IIpH PpCIICHNH 3a1a4r

VYMeHue XapakTepu3oBaThb IPUHLHWIBI  JEHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCI€ OBITOBBIX NMPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX IMPOIECCOB MO UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaX (U3MYECKUX SBICHUM U HeoOXoaumble (uzndeckue




3aKOHOMEPHOCTH

10

YMeHHe HCHoib30BaTh 3HAHUS O (U3HYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM Js  oOecneueHHss OE30MACHOCTH  MpHU
oOpamieHun ¢ OBITOBBIMH ~ IpuOOpaMH M TEXHHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/10pOBbSI W  COOJIOACHUS HOPM
HKOJIOTUUECKOT0 TMOBEJICHHS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTW)KEHHH (DU3MKKM M TEXHOJIOTHi

AJIs1 paiuOHAJIBHOT'O IIPHUPOJOIIOJIB30BaAHUA

11

OneIT moMCKa, NpeoOpa3oBaHMS W TNPEACTABICHUS HWHPOpMaALUU
(Gu3NYECKOTO CONIEpKaHUA C MCHOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH; YMEHHE OLIEHMBATh JOCTOBEPHOCTh
MOJyYeHHOW WH(POpPMAIMM Ha OCHOBE WMEIOIIUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB;  YMEHHE  MCIOJb30BaTh  IpHU
BBINIOJIHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3nUecKOro coJiepXKaHus, CIPaBOYHbIE MaTepUaibl, PECypChl CETH
WutepHer; BiajgeHue 0a30BbIMM  HaBBIKAMHM  IpeoOpa3oBaHus
UHpOpPMALMU M3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOILIEHHMS Ha

OCHOBE I/IH(bOpMaI_II/II/I N3 HECKOJIbKUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsiemMblii JJ1eMEHT COAEPKAHUS
1 MEXAHUWYECKMUE SBJIEHUSA
11 Mexanudeckoe — JBWXKeHHE. MatepuanbHas — Touka. Cucrema  OTcueéra.
' OTHOCHUTEIBHOCTD JIBHXKCHUS
PaBHOMepHOE 1 HepaBHOMEepHOE JiBxkeHUe. CpeaHsis ckopocTb. Dopmyna st
1.2 BBIUHCJICHHS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPSAMOJMHEHHOE JBIKEHHE. 3aBUCUMOCTh KOOPAHMHATHI Tella OT
BPEMEHH B ClIydae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUXKCHUS:
13 (1) =x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui TPOCKIUU CKOPOCTH, MPOCKIMU
MEpPEMEIICHUs, TYTH, KOODIAWHATBI TPU PABHOMEPHOM MPSMOJHMHEHHOM
JIBHYKCHUN
3aBHCHMOCTh KOODIHMHATHI Teja OT BPEMEHH B ClIy4Yae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO IBUKEHUS:
;
Su(f) =vo, *f+ay* ;
2
@dopMyIbl 1T IPOSKIUU TIEPEMEIICHUS, TPOCKIIMU CKOPOCTH U MPOCKIUH
YCKOPEHHS MTPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH)KCHUH:
2
14 .sx(a‘]=v{,x-r+ax-5.
U.\'('f) =Up, T4, L,
a,(r)=canst,
szz - lez =la,s,
I'paduku 3aBHCHUMOCTH OT BPEMEHH Ui MPOCKIUU YCKOPCHHS, MPOCKIIUU
CKOPOCTH, MPOCKIMH MEPEMEIICHUS, KOOPAMHATHI TPH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBHYKCHU U
CBobOogHoe mageHue. OOpMyIibl, OMUCHIBAIOIINE CBOOOJHOE TaJieHHUE Tela IO
15 BEPTUKAIM (IBMKCHUE Tella BHU3 WU BBEPX OTHOCHTEIBHO TOBEPXHOCTH

3emnn). ['paduxu 3aBucuMOCTH OT BpeMEHH [UIsl TMPOEKIUH YCKOPEHHS,




IMpPOCKIHNU CKOPOCTH W KOOPAMWHATHI IIPU CBO60)IHOM nmagcHun TEjaa 110

BEPTUKAIH

CKOpOCTh pPaBHOMEPHOT'O JBM)KCHHS Tela IO OKpY)XHOCTH. HampasieHue
CKOPOCTH.

®dopmyna s BBIYMCIICHUS CKOPOCTH Yepe3 PajnyC OKPYKHOCTH W TIEPUO]T
oOparieHus:

2R
T

LentpocTtpemurensHoe  yckopeHue. HampaBieHue IEHTPOCTPEMUTEIIBHOTO

16 yckopeHusi. @opmyiia JiJ1sl BBIUUCIECHUS YCKOPEHUS:
2
_w
o o= _R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIlIeHNS:
V= 1
T
Macca. [1notHocTh BemecTa. @opMyita il BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CII0KeHUE CHIT
1.9 SBnenune unepuuu. [lepBoiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBIe€HHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbL, IEHCTBYIOIIEH HA
TENO
Bzaumopericteue ten. Tpernii 3akoH HproToHa:
1.11 F p S R _P'l—s»z
112 Tpenue nokost U TpeHUE CKOJIbXKeHUs. PopMyra JJisl BBIYUCICHUS MOJYJISI CHIIbI

TPCHUSA CKOJIbKXCHUSA:




F_=p-N

1.13

Hedopmanus Tena. Ympyrue u Heynpyrue aedopmanuu. 3aKoH yNnpyrou

nepopmanuu (3akoH ['yka):

F=k-Al

1.14

1.15

BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUSA:

my - 1M,
F=G-—1_2
R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyna 715 BBIYUCICHUS CHIIBI TSKECTH BOIM3U moBepxHocTu 3emnu: F = mg.
JBuxenue mianet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmmymnse Tenna — BekTopHas ¢puzndeckas BeIUIrHa.
D=mi

Nmnynbe cucremsl Ten. M3menenne nmmyiibca. IMyJsibe CUib

1.16

3aKOH COXpaHEHMsI UMITyJIbCA JJI 3aMKHYTOW CUCTEMBI TEN:
p=myly +m, U, =const

PeakTuBHOE ABMKEHUE

1.17

Mexannueckas pabota. @opmyna s BBIYUCICHUS PaOOThI CHIIBL:

A=Fsoosc

Mexannueckas MOIIIHOCTb:

nN=24
I

1.18

Kunernueckas n MMOTCHUUAJIbHAsS SHCPI'UsL. CDOpMy.TIa JJIS1 BBIYUCIICHUA

KHHETUYECKOMN OHCPIUuu:

Hﬁ'}z
E,=""-

Teopema o kuHeTn4eckol 3Heprun. opmyJia A1 BBIMUCIEHUS TOTEHIUAIBHON




OHEPTIUH TCJ1a, IOJHATOTO

HaJ 3eMIICii:

E,= mgh

MexaHuueckasi SHEprusi:

E=E;.+E »

1.19 3aKOH COXpaHEHUs] MEXaHUUeCKOU sHeprun. @opmyia i 3aKOHA COXPaHEHUs
MEXaHHUYECKON YHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpareHne MEXaHHUECKOW SHEPTUH TTPU HATMYUHN CHUITBI TPEHUSI.
[TpocThie MeXaHU3MBI. «30J10TOE TIPABUIIOY» MEXaHUKH.

Poruar. Momenr cuisl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasmxHbIM 1 HeOABMKHBINA O10kH. KIT/[ mpocTeix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
JlaBneHue TBEPIOTO TEIA.
dopmyna 715 BBIYUCICHUS JaBJICHUS TBEPIOTO Teja:
F
P= Gl

191 JaBnenue raza. ATMocdepHOe TaBIeHUE.

' IM'aapocTaTudeckoe 1aBlieHHE BHYTPH KUIKOCTH.
dopMmyna 7151 BBIYUCICHUS JaBJICHUS BHYTPH KUIKOCTH:
P=pgh+Dg,

1.22 3akoH Iackans. I'unpasianueckuii mpecc
3akon Apxumena. DopMmyrna g ONPEACICHHS BBITAJKUBAIOLIEH  CHIIBI,
NeNCTBYIOIEH Ha TeJO0, MOrPYKEHHOE B )KUJKOCTh UJTU Ta3:

1.23

VYcnopue mnaBanus tena. IlnaBanue CYJAO0B U BO3YyXOIlJIaBaAHUC




1.24

Mexannueckue KosneOaHus. AMIUIMTY/a, TEPHOA M YacToTa KOJICOAHMIA.

®opmyiia, CBSI3bIBAOIIAS YACTOTY M IEPUOJL KOJIEOaHHUIA:

1.25

MaremaTtuueckuid M TPYXKUHHBIA MasTHUKHU. [IpeBpaleHue sHEpruv npu

Ko0J€e0aTeIbHOM ABIKEHUHU

1.26

3aryxatomue Kojaebanus. BeiHy)aeHHbIe Koebanus. Pezonanc

1.27

MexaHu4decKre BOJIHBI. HpOI[OJH)HBIC 1 MOHICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHCHHUS BOJTHBI:

b=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI HAa I'PaHULE

IBYyX cpen. MHdpa3ByK U yIbTpa3ByK

1.29

Ipakmuueckue pabomwi

N3Mepenune cpenHeil TUIOTHOCTH BEIIECTBA; ApXMMEIOBOM CHIIBI; KECTKOCTH
MPYKUHBI; KOY(PGUIIMEHTa TPEHHUS CKOJIBKEHHUS, PAOOTHl CHJIBI TPEHUS, CHIIbI
YIPYTOCTH; CpeIHEH CKOPOCTH IBIKEHHUS OpyCKa MO HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHHusi OpyCka Mpu JABHKCHUM T10 HAKJIOHHOW IUTOCKOCTH; YacTOThI M
nepuosa KoJeOaHWM MaTeMaTH4YEeCKOro MasTHUKA, 4YacTOThl M TEpUojaa
KOJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEMCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YIIPYTOCTH TPU TOABEME Tpy3a C TMOMOIIBIO HETOABHKHOTO
0510Ka; pabOTHl CHIIBI YIIPYTOCTH TPU MOIBEME TPy3a C MOMOIIBIO MOABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa TMOTPYKEHHOMN
YacTH TeJla M OT INIOTHOCTH >KHUJIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAOIIEH CHIIBI
OT MacChI T€J1a; CHUJIbI TPEHUS CKOJBKEHUS OT CHJIBl HOPMAJIBHOTO JIABJICHUS U OT
pO/ia TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOIICH B MPYXKHUHE, OT CTCIEHU
nedopmaluy IpYy>KUHBI, YCKOPEHUs1 OpycKa OT yrjla HakJIOHAa HaIpaBIISIONICH;
nepuoa (4acToThl) KOJIEOAHW HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIEpHOJA
KOoJIeOaHUW MPYKUHHOTO MasiTHUKAa OT MacChl TPy3a M JKECTKOCTH TPYKUHBI,
HCCIIeIOBAaHUE HE3aBHUCHUMOCTH TEpHO/a KOJICOAHUl HHUTSHOTO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pbIyara

1.30

Dusuueckue s6IeHUS 8 npupode: OpuMEpbl  ABWIKCHUA C  pPa3/IMYHbIMU
CKOpPOCTAMHU B JKMBOM 1 HEXKHBOM mnmpuponae, JIEHCTBHUE CHUIIBI TPCHUS B IIPUPOJAC U

TCXHUKC, TPHUIMBLBI W OTJIUBBI, JABUKCHHUC IIJIAHCT ConHeuyHOH CHUCTCMBbI,




PEaKTUBHOE JBUKEHUE KUBBIX OPraHW3MOB, PhIUaru B TEJIE€ YEJIOBEKa, BIMSHUE
aTMoc(epHOro JaBjieHMsI Ha >KMBOM OpPraHu3M, IUIaBaHHE PbIO, BOCHPUSITHE

3BYKOB XUBOTHBIMHU, 3€EMJICTPACCHUC, celicMUYJecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoﬁcm@a: CIIMAOMETP, HATYUKU IIO0JIOKCHUSA, PACCTOAHUA U
YCKOpPCHUA, AUHAMOMCTpP, MNOAUIMWIIHUKH, PAKEThI, pbIYar, MOJABMKHBIA U

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAsA IINIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOIaroIIMecss COCyAbl, YCTPOMCTBO BOAONPOBOJAA, THAPABIMYECKHI Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc, apeoMeTp, 3XOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJICKYJSIPHO-KMHETHYECKOW  TEOPUHU  CTPOCHUS

2.1 BeriecTBa. Mojienu TBEPIOTo, KHUIKOTO U ra3000pa3HOro COCTOSTHHM BEIECTBa.
Kpucrannuueckue u amopdHbIe Tena

95 JBuxenne yactun BemiectBa. CBA3b  CKOPOCTHM  JABMDKEHHMS  YacTUIl C

' TemnepaTypoil. bpoynoBckoe aBmwxenue, tuddysus

2.3 CMaunBaHUE U KaWJUIAPHBIE SIBICHUS

2.4 TennoBoe pacmmpeHne u c:xaTue

2.5 TennoBoe paBHOBecHe

26 Buytpennsas shHeprus. Pabora M Temsonepenaya Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPruun

2.7 Buapl Terionepeaaun: TemIonpoBOAHOCTb, KOHBEKIIHS, U3IyYCHHUE
HarpeBanue u oxmaxaenne T1en. KomuuectBo — Temotel. Y jenbHas
TEIUIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPTUM B TEIUIOBBIX MpOlEcCcax. YpaBHEHUE TEIUIOBOTO
Oamanca:

2.9

QO +0, +..=0
Ucnapenne u kxonaeHcauus. V3mMeHeHHWE BHYTpPEHHEH HSHEPrUM B IIpoLECcCe
210 WcnapeHus MW KoHjaeHcauuu. KumneHue KUAKOCTH. YAeibHas TeImioTa
' napooOpa3oBanus: L = Q/m
2.11 BnaxxnocTs Bo3myxa




[InaBnenne w Kpuctaumsauus. V3MeHeHue BHYTpEHHEW SHEpPruM IIpH

IUIABJICHUU U KpUCTAJIJIM3allH. y)leﬂI)Haﬂ TCIJIOTA ITJIaBJICHUA

212 ) 0
_}H
BryTpeHHss dHeprus cropaHus TOIIMBA. Y JebHas TEIUIOTa CTOPaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Tpuniune! padoTs! TeruoBsix Asurateneid. KI1/] reroBoro asurarens
Ipaxmuyeckue pabomvi
W3mepeHne yaenpHON TEIUIOEMKOCTH METaJUTMYECKOTo IMJIMHAPA; KOJIMYecTBa
TEIUIOTHI, MOJYYEHHOTO BOJONW KOMHATHOH TeMmmoepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HArpeTblil IMIWHIpP;, KOJIWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThiM LMIUHAPOM, MOCJIE OMYyCKaHHUS €r0 B BOJAY KOMHATHOMN
TEMIIEpPaTypbl; OTHOCUTEIBHOW BIAXKHOCTU BO3AYXa; VYACIbHOW TEIJIOThHI
wiaBieHus Jnbaa. HMccienoBaHue UW3MEHEHHs TeMIepaTypbl BOIBI  IIPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEIUIOOOMEHA IPH CMEIIMBAaHUHM XOJIOJHOW W
ropsiueii BOBI; MPOIIECCca UCTIAPESHUS
Qusuyeckue A61eHUs 8 NpUpode: TIOBEPXHOCTHOE HATSIKEHUE M KANUJUIPHBIE
2.16 SIBJICHUSI B TIPUPOJIE, KPUCTALIBI B Tpupoje, uzinydeHue ComiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoiicmea.: KalWUIPBI, IPUMEPHI UCIIOJIb30BaHHUS KPUCTAILIOB,
917 KHUJIKOCTHBI TEPMOMETp, JaTYUK TEMIIEpPaTyphl, TEPMOC, CHCTEMa OTOIUICHHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, TapoBasi TypOuHa, NBUTATEllb BHYTPEHHETO
CropaHust
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnekTpuzanus Ten. [[Ba Buga 3JIeKTpUUYECKHUX 3apsiioB
3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kyrona
3.3 3aK0H COXpaHEHHUS ICKTPUUIECKOTO 3apsiaa
34 Onexktpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuyeckoro mosis.  [IpuHummn
' CYNEPIIO3UINH AJIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu osnextpuueckux 3apsaoB. JlelicTBHE 9JIEKTpUYECKOro MO Ha
' aneKTpudecKue 3apsiabl. [[pOBOIHUKY U JUAIEKTPUKU
3.6 [TocTosaHHBIN MeKTpUYECKUil TOK. [[eiicTBUA AnekTpuueckoro Toka. Cuia Toka.




Hampspxenne.

l=qg/t,U=A/[Q

3HeKTpI/ILIeCKOC COIIPOTUBJICHUC. Y aenpHOE QJICKTPHUICCKOC COIPOTHUBJIICHUC!

3.7 R =pl/S
38 3akon Oma st yuacTka snekrpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COETMHEHNUE TTPOBOIHUKOB:
I =1,:U=U+U,;: R=R, +R,
1 1 1 2
3.9 [TapamtensHOE COeTMHEHNUE TTPOBOTHUKOB PABHOTO COIPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 B
CwmenraHHble COSTMHEHUS TIPOBOTHUKOB
Pa6orta u MmomHOCTE 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenna:
3.11 O=I" Rt
312 OnmpiT Opcrega. MarHuTHoe mMojie TMPSMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHON WHAYKIIUN
313 MaruutHoe 1OJ€ IIOCTOSHHOrO MarHura. B3auMoneHlcTBHE IOCTOSHHBIX
MAarduToB
3.14 JleficTBHEe MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM
3.15 OnbiTel apanes. AABneHue aneKkTpoMaruHuTHOM HHAYKIMU. [TpaBuiio Jlenna
Ilpakmuueckue pabomwi
N3mepenue  IMEKTPUUECKOTO  COMPOTUBJICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; PabOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBJIEHUSI OT JIJIMHBI IPOBOJIHUKA, IUIOIIAIA €r0 MONEPEUHOr0 CEYEHUs U

YACJIBHOTO COIMMPOTUBIICHUA.




HpOBepKa nmpaBujia I SJICKTPUICCKOI0 HAIPSXKCHUA IPHU ITOCICA0BATCIBHOM
COCAVMHCHUHN IIPOBOAHUKOB; IIpaBWJia AJIA CHJIbI JJCKTPUYCCKOro TOKa IIpH

napaijieIbHOM COeAMHEHUU ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a6leHUs 6 npupode: SICKTPUUECKUE SBICHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE I0JIe 3eMIIH, Apeil] MoIrocoB,
POJIb MAarHUTHOT'O TOJIS JUIs1 )KU3HU Ha 3eMile, MOJIIPHOE CUSHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJBTMETp, PEocTar,
CUCTUYMK  DJIEKTPUUYECKOW  DHEPruM,  DIIEKTPOOCBETUTENbHBIE  NPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
NPEJOXPAHUTENHN, DSJIEKTPOMArHUT, 3JIEKTPOABUraTeNlb IOCTOSTHHOIO TOKA,
TeHepaTop MOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIC BOJTHEL. [1Ikana 31eKTpoMarHuTHBIX BOJH
3.20 JlyueBast monens cBeta. [IpsimonnHeitHOe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxkeHMs cBeTa. [lmockoe 3epkaio
3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIIEHHS CBETA
3.23 Jlucnepcus cBera
394 JIunza. Xoxa nydeit B nmuH3ze. DokycHOe paccTosHue JIMH3bIL. OnThYeckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. Onrndaeckue MpruoopsI
IIpaxmuyeckue pabomvi
#H#HPar##l13MepeHe  ONTUYECKONM CHJIBI COOMparoniei JHH3BI; (POKYCHOTO
paccTostHis cOOMpAroLIei JTMH3HI (IT0 CBOMCTBY paBEHCTBA pa3MEpOB MpeaIMeTa U
n300pakeHus, KOrjia MpeAMET PACIONIOKEeH B JBOWHOM (OKyce), MmokazaTens
3.26 IIPEJIOMJIEHUS CTEKJIA.
#H##Par#t#llccnenoBannue CBOMCTBA M300pak€HUs, MOJyYEHHOI'O C IOMOUIBIO
cobuparonieil JIMH3bI; U3MEHEHHs (DOKYCHOTO pACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTIJja INPEJOMIICHHsS CBETOBOrO Jiyya OT yIVla IaJEeHUs Ha
I'PaHULIE «BO3TYX — CTEKIIO»
397 Quzuueckue senenuss 6 npupoode: 3atMmenmst Comuna u JIyHbI, I[BEeTa TEI,
' OIITUYECKHE SIBICHUS B aTMOcdepe (1BeT Heba, pedpaxiys, pagyra, MHPaK)
328 Texnuueckue ycmpouicmeéa: OYKH, TIEPHCKOM, (poToammapar, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Alnbga-, 6era-, raMma-usnydenus. Peakuun anbda-u Oeta-




pacraga

4.2 Omnertel Pesepdopaa no paccestauto anbda-vactun. [lnanerapaas mojens aromMa

4.3 Cocras aromHoro siapa. Mzoronsl

4.4 Ilepron nomypacnaga aTOMHBIX sLIEP

4.5 SnepHble peaky. 3aKOHBI COXpaHEHUS 3apsiJ0BOIO U MACCOBOTO YUCET
Qusuueckue s6neHUs 6 nNpupooe: E€CTECTBEHHBI  paJUOaKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOaKTHMBHOE W3JIy4Y€HHE NPUPOJHBIX MHHEpAJIOB,
NefCTBUE paliOaKTUBHBIX U3Iy4eHHH Ha OPraHn3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, UHIUBUAYAJIbHBIN JO3UMETp, KaMmepa

BI/IJ'II)COHa, AACpHasd SOHCPrEeTHUKa




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» duszuka: 7-i kaacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3/IaHNE,
nepepadotanHoe [lepsimkun U.M., UBanos A.M. AkumonepHoe 0011eCTBO
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» Gusuka: 8-i kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-€ U3JIaHNE,
nepepaboranHoe [lepeimkun U.M., IBanoB A.W. AkiimonepHoe 00111eCTBO
«M3narenbctBO «IIpocBemieHne»

» Gusuka: 9-i kacc: 0a30BbIil YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepaborannoe [leppimkua .M., I'ytauk E.M., BanoB A.U. u nip.
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Junaktudeckue matepuansl. Pusuka. 7 kiaacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2014

Hunaktnyeckue matepuansl. ®usuka. 8 kimacc Mapon A E., Mapon E.A.- M.
Hpoda, 2014

Hunaktnyeckue matepuansl. ®usuka. 9 kimacc Mapon A E., Mapon E.A.- M.
Hpoda, 2014

®du3znka / KJIacc: CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI K YUEOHUKY

A .B.Ilepeimkuna/ A.E. Mapon.- M.: lpoda, 2018

®du3zuka 8 Kiacc: caMoCTOATENbHBIE U KOHTPOJIbHBIE pa0OThl K yUeOHUKY

A .B.Ilepobimkuna/ A.E. Mapon.- M.: llpoda, 2018

®dwu3znka 9 Kacc: caMoCTOATETbLHBIE U KOHTPOJIbHBIE pa0OTHI K yUeOHUKY
A.B.Ilepeiikuna/ A.E. Mapon.- M.: Jlpoda, 2018

dusuka. 7 k1. Meroaunueckoe mocooue / H. B. ®umonosuy. — 5-€ usn.,
nepecmotp. — M. : JIpoda, 2018

dusuka. 8 k1. Merognueckoe mocodue / H. B. ®unmonosuy. — 5-e usn.,
nepecmotp. — M. : JIpoda, 2018

®dusuka. 9 k1. Meroguueckoe nnocooue / H. B. ®unonosuy. — 5-¢ usn.,
nepecmotp. — M. : JIpoda, 2018

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubnuoreka ILIOK https://m.edsoo.ru/7f41a4a6

Poccutiickas anexTponnas mkosa https://resh.edu.ru/
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