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Pabouas nporpamMmmMa y4eOHOro npeamera

«DPU3uKa»

7-9 kiaacce



COJEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpaA.

@usnka - Hayka o mpupone. SABneHuss npupoasl. DuU3MUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BeaMuuHBL. V3Mepenune Qusnmdyeckux BenUuuH. DuU3NUECKHE
npubopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH M3y4alOT MPUPOY.
EcTecTBeHHOHAy4YHBII METOJ TMO3HAHUS: HAOJIOJEHUE, IMOCTAHOBKA HAYYHOIO
BOIPOCA, BBIABMKEHUE TMIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.

2. ®usnyeckre MpUOOPHI M MPOIEAypa MPSIMBIX W3MEPEHUI aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimol.
1. OmpeneneHne EHBI TeTICHUS MTKAIbl U3MEPHUTEIBHOTO TTPHdOpa.

2. M3mepeHue pacCTOSTHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

W

Omnpenenenue pa3MepoB MajbIX TEN.

5. M3MepeHue Ttemreparypbl IPU IOMOIIM JKHJIKOCTHOIO TEpMOMETpa U
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHne ucciaeqoBaHUS IO IMPOBEPKE THIIOTE3bI: AAIBHOCTH MOJIETA
nIapuKa, MymeHHOro TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJbIIEe BBHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemIeCTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JBmxxenne wyactull BemniecTBa. CBsSI3b CKOPOCTH JABWMIKEHHSI YacTUI[ C
temnepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumoneicTBue yacTHIl
BEIECTBA: IIPUTSKEHUE U OTTAIIKMUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, XKUAKOCTEU U TBEPIBIX
(kpuctammieckux) Tesl. B3amMoCBsI3b MEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX W UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpauuu.



1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysnmn.
3. HaGOmonenue  siBneHUM,  OOBSICHSIOUIUXCS  MPUTSHKEHUEM  WUIU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka jJuaMeTpa aroMa METOJIOM PsAI0B (C  HCMOJIb30BaHUEM

dboTorpadmuii).

2. OnbITHI IO HAOMIOJAEHUIO TEMJIOBOTO PACHIMPEHUSI Ta30B.

3. OnbIThI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEMCTBHE TeJl.

MexaHnnueckoe JBUXKeHUE. PaBHOMEpHOE UM HEPAaBHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHsia CKOPOCTh NPU HEPABHOMEPHOM IBMXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.

SBneHne wHepUUU. 3aKOH WMHEpUHUH. B3aummopaeilcTBHE Tell Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Teld. Macca Kak mepa WHEPTHOCTH TeJja.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €UHUIIC
o0BbEMa BeleCTBa.

Cula Kak XapakTepHCTHKA B3auMojercTBusa Tell. Cuila ynpyroctd W 3aKOH
['yka. I3MepeHue cuiabl ¢ MOMOUIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS M CUia
TskecTd. Cuita TsoKecTr Ha Apyrux maHnerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX IO OAHOW npsmou. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIb)KEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHHUS Tea.
N3Mmepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HaOnronenue siBieHUsI THEPIUU.

CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.
CrioxeHune cuil, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABMIKECHUS (IIapHKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OnpeneneHue cpemHeld CKOPOCTH CKOJBXKEHUS OpyCKa WM IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HaGmronenrie u3MEHEHHUs CKOPOCTH MPHU B3aMMOJICHCTBUH TETI.
5
6

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnBITHI, JMEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsoKkeHus (aedopmariun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIIEHUS U yBEIMUYEHUS JaBiieHus. /[aBieHue rasa.
3aBUCHUMOCTh [JaBJ€HMs Ta3a OT oObéma, Temmeparypsl. llepenaua naBneHus
TBEPABIMHU TENaMM, XUAKOCTAMU M razamu. 3akoH llackamsa. IIHeBMarnueckue
MaluHbl. 3aBUCUMOCTh JABJIEHUS XUAKOCTH OT TIIyOMHBI. ['MIapocTraThyeckuii
napajiokc. Coobmatomuecst cocyasl. [ uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHHE. [IpUUMHBI CylIECTBOBaHUS
BO3AylIHOW oOosouku 3emnu. Oneitr Toppuuennu. W3mepenue armocgepHOro
JaBJICHUA. 3aBUCUMOCTH aTMOC(HEPHOTO aBIEHUS OT BBICOTHI HAJl YPOBHEM MODA.
[TpuGops! a5 U3MEpeHHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBue XKUIKOCTH M Tra3a HA MOTPYKEHHOE B HUX TeNO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue Ten. BoznyxonnaBanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTH JIaBJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenaya gaBieHUs )KUIKOCTBIO U Ia30M.

Coolmiarommmecst COCy/Ibl.

2

3

4. I'mapaBIMYECKHU TIpecc.

5. IlposiBnenue neicTBus aTMOC(HEPHOrO TABJICHHUS.
6

3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa OTPYKEHHOMN YacTH Teja
U IJIOTHOCTH KUJIKOCTH.
7. PaBEHCTBO BBITAJTKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHME IUIaBAaHUA TEJ: IJIABAHWE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIEHHUS TIOTHOCTEH TEJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HMccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMA NOTPYKEHHOH B
JKMIKOCTb YaCTH TeJa.

2. OnpeneneHve  BBITAIKABAIOMIEH  CUJIbI, JIEUCTBYIOIIEH HA  TeEO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, IEUCTBYIOIIENA HA TEIIO
B J)KHJIKOCTH, OT MacChI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOLIECH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00hEMA IOTPYKEHHOHN B KHUIKOCTh
4acTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM  KOHCTPYMPOBAaHHE JIOOKU W
OIIpELEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3zpnes S. PaGora u MOIIHOCTB. JHEPrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio

paBHOBecus pbryara. [I[puMeHeHune nmpaBuiia paBHOBECHS phldara K 0JIOKY.



«3onoroe npaswiio» MexaHuku. KII/] npocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexanuueckass odHeprud. KuneTnmdeckas W INOTEHUUMalbHAas DHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXaHUYECKON SHEPTUU B JIPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.
2. Onpenenenue padbOTHI CUJIbI TPEHUS TP PABHOMEPHOM JIBHXKEHUU TeJa 0

FOpI/IBOHTaJII)HOﬁ IMOBCPXHOCTH.
3. HCCJ’IGI{OB&HI/IG YCJIOBI/Iﬁ PaBHOBCCHA pbIdyara.

4. W3mepenue KII/I HaKIIOHHOM MJIOCKOCTH.
5. M3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW YHEPTUU.
8 KIIACC

Paszpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYyJ. OMBITBI, MOJITBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, XKUAKOTO U Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucramnnueckue n amopgubie tena. O0bsICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUH MOJEKYJISIPHO-KMHETUUYECKOW TEOPHUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW SHEPIuu:
TeIrIonepeaaya " COBEPIIICHUE paboTHI. Buas TEIUIONEPEIAuH:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3ITyYEHHE.

KonudectBo TeruioTel. YaenbHas TEUIOEMKOCTH BEIIECTBA. TermiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. [lmaBnenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAEIbHAsl TEIUIOTAa TIUIABJICHHUS.
[TapooOpazoBanue u koHaeHcamnusi. Mcmapenuwe. Kumnenue. YnenbHas Terjorta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATypbl KHUIEHUS OT aTMoc(epHOro
JTaBJICHUS.

BnaxHocTts Bo3myXa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Ipunuunel paboThl TemioBbix aABuratenedt KIIJ TemmoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUJIOBBIX MPOIECCAX.

Jemoncmpauuu.
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10.
11.

12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6nronenune nuddysun.
Hab6itoieHue siBjeHni cMauuBaHUs U KalWJUISIPHBIX SIBJICHUM.
Hab6utoieHue TemioBoro paciupeHus Ted.
V3MmeHeHre NaBieHMs Ta3a NpU U3MEHEHMHM O00bEMa M HarpeBaHUM WIH
OXJIAXKCHUU.
IIpaBuna u3MepeHus TEMIIEPATYPHI.
Buns! Teruionepenayn.
OxJaxieHue Tpy COBEPUIEHUH PabOTHI.
Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

HabGmronenne xuneuus.

Habmronenune mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIA caxapa.
OnpITel IO HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IMINPHULIA.

OnepITBl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh [JABIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[TpoBepka runoTe3sl TUHEMHOM 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmtonenne wu3MeHEHMsI BHYTPEHHEH »JHEpruu Tejga B pe3yibTare
TeIuIonepeauu ¥ paboThl BHEIIHUX CHJL.

HccnenoBanue sBiI€HUS TEIIOOOMEHAa MpPH CMELIMBAHUU XOJOAHOW U
ropsi4eil BOJBL.

Onpenenenue  KOMMYECTBAa  TEIUIOTHI, IMOJYYEHHOTO  BOJOM  NIpH
TEII000MEHE C HarpeThIM METAJUTMYECKUM LIMJIUHIPOM.

Onpenenenue yeapHON TEIIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca UCapeHus.

Ornpenenenne OTHOCUTENBLHOM BIIAYKHOCTH BO3YXa.

Onpenenenue yAaenbHOM TEMIIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

Onektpuzanus Ten. J[Ba poja 3ieKTpUYECKUX 3apsioB. BzaumopeincTBue
3apspKeHHBIX  Ted. 3akoH KyrnoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICUCTBUSA
3apsDKEHHBIX TEJ OT BEJIMUUHBI 3aPSIJIOB M PACCTOSIHUS MEXKIY TEIIaMH).

Onextpudeckoe mnone. Hampsok€HHOCTHh 3nekTpuueckoro mosd. ITpuHiun
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu 37eKTpUUYECKUX 3apsaoB. DJIEMEHTAPHBINA JJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpoBOOHHMKM UM JUDJIEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTpUYECKUd TOK. YCJIOBUS CYHIECTBOBAHUSA DSJIEKTPUYECKOTO TOKAa.
N CcTOYHUKM TOCTOSHHOTO TOKa. JIeHCTBUSL 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas 1enb. Cumia  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ComnpoTuBiieHHE MPOBOJHMKA. Y IEJIIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH OMa
nns ydactka uenu.  [locnepoBarennbHOE W MApalyIeIbHOE  COCIUHEHUE
MIPOBOJIHUKOB.

PaGotra u MOIIHOCTH »dJEKTpUYecKOro Toka. 3akoH JDxoyns-Jlenia.
DneKkTpudecKre 1enu U NOTPEOUTeNr IEKTPUIEeCcKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE ~ MarHUTHL.  B3auMMOJIeMCTBHE  TMOCTOSIHHBIX ~ MarHHUTOB.
MaruauTtHoe 1oje. MaruuTHoe 1mosie 3eMJIM M €ro 3Ha4€HUEe Ui )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarHutHoe TOl€  3JIEKTPUYECKOro Toka. lIpumeHeHwne
AJIEKTPOMAarHUTOB B TEXHUKE. JIeHCTBHE MAarHUTHOTO T10JISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICronp30BaHWE 3IEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanest. SIBleHUE IEKTPOMAarHuTHON uHAyKuuu. I[IpaBumno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Hemoncmpauuu.

1. DJeKTpu3anus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIeKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpPAHEHUS ICKTPUUECKHUX 3aPSAI0OB.

[TpoBOHUKY U AUDIICKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

MCTOUHUKH TTOCTOSTHHOT'O TOKA.

© 0 N oo v~ Ww N

JIeWCTBHS DIEKTPUIECKOTO TOKA.

-
o

DJIEKTPUYECKHUM TOK B )KUIKOCTH.

-
=

["a30BbIi1 pa3ps.

-
n~

N3mepenure cuiibl TOKa aMIePMETPOM.

-
w

I/IBMepeHI/Ie QJICKTPUYICCKOI'O HAIIPSXKCHUA BOJIbTMCTPOM.

-
»

Peocrar u marasuH COIpOTUBIIEHUN.

[
v

BSaHMOHCﬁCTBHG ITOCTOAHHBIX MAarduTOB.



16.

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

24

MO,Z[GJIHpOBaHI/Ie HCBO3MOXXHOCTH pasacICHUA ITOJIOCOB MarHuTra.

MopaenupoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.
JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OnbiTl Dapajnes.
. 3aBUCUMOCTb HANpaBJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBECHHUS.

25. DIEKTPOTEHEPATOP IMOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.

1.

o v MW

10.
11.

12.

13.

14.

15.

16.
17.

OnpITel 1O HAOMIOACHUIO JJEKTPU3ALMU Tel HWHAYKUMEH U TpHU
CONPUKOCHOBEHMH.

HccnenoBanne NEUCTBHS DJIEKTPUYECKOTO IO HA NPOBOJHHUKUA U
TURJIEKTPUKHU.

C6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHre U peryaupoBaHue CHIIbI TOKA.

M3mepenne U peryiampoBaHue HAIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO YE€pe3 pPE3UCTOpP, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh AIEKTPUYECKOTO

CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIaJAHW IONEPEYHOrO
CeYeHUs U MaTepHuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSDKEHWM MpU  OCIEI0BAaTEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia s CWIBl TOKA IPU MNApaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre padbOThI JIEKTPUUYECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTA — DJIEKTPUYECKOIO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBaHue 3aBUCUMOCTH CWIIBI TOKA, MAYLIETO YEpe3 JIAMIIOYKY, OT
HANpsKECHHS HA HEM.

Onpenenenue KIIJ[ narpeBarens.

HccnegoBanre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIs MOCTOSIHHBIX MAarHUTOB MPHU UX 00BEAMHEHUN
Y pa3JeJIeHNH.

Hccnenosanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JAEMOHCTPUPYIOIME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUS
KAaTylIIKd C TOKOM M Mar"Hura OT CWJIbl TOKa M HAaIpPaBJICHHUS TOKa B



KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHUe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. ONbITEI IO HKCCIAEAOBAHUIO SBJIEHUS SJIEKTPOMAarHUTHOW WHAYKIUU:
UCCJIEIOBAHNE W3MEHEHUN 3HAYCHMS W HANPABJICHHUS WHIYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3gea 8. Mexannueckue siBJICHHUS.
Mexannueckoe JnBwkeHHE. MarepuanbHas Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWKECHHUSA. PaBHOMEpHOE MNPSIMOIMHEWMHOE
nerkeHne. HepaBHoMepHOE MpsAMOJMHENHOE ABMKEHUE. CpelHsisi 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.
Yckopenue. PaBHOyckopeHHOE TpsiMoiimHelHoe nBrokeHue. CBoOOaHOE
nagenue. OnwiTel ['anues.
PaBHOMEpHOE IBUKEHUE MO OKpyX)HOCTH. llepron m vacrora oOpaieHus.
JInHerHasg u yriioBasi CKOPoCTH. LIeHTpOCTpeMUTEIBbHOE YCKOPEHUE.
ITepsebiit 3akoH HproToHa. Bropoit 3akoH HeroTtoHa. Tperunii 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIMHU CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbXKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.
Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOHOTO
najgenus. JIBwxkenune maHer BOkpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.
PaBHoBecue marepuanbHOM TOUYKH. AOCOJIIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TskecTu.
Nmnynbee tena. N3meHenne umiynbca. Mmynbe CHilbl. 3aKOH COXpaHEHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.
Mexannueckass paboTa W MOIIHOCTh. PaboTa CWJI TSXKECTH, YHPYrocCTH,
TpeHus. CBs3b dHEPTUM U padboThl. [loTeHIIMaNbHas SHEPTUs TeJa, MOJIHITOr0 Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIManbHas 3HEeprust cxxaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETHYECKON PHEPTHU. 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPTHUH.
Jemoncmpayuu.
1. HaGmroneHne MeXaHMUECKOTO JIBMXKCHHS Tella OTHOCHTEIBHO Pa3HBIX TEJ
OTCU€TAa.

2. CpaBHeHue TyTed W TPaeKTOPUM JBWKEHHUS OJIHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

3. M3mepeHue CKOpOoCTH U YCKOPEHHUSI PSIMOJIMHENHOTO JBUKEHHUS.



4. WccnenoBaHue Npu3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.
HabmioneHve nBHKEHHS Tea 0 OKPY>KHOCTH.

6. Habmionenne MexaHU4eCKUX SIBICHUH, MPOUCXOISIIUX B CUCTEME OTCUETA
«Tenexxka» mpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHHs Tejla OT Macchl Tela U JCHCTBYIOLIEH Ha HEro
CHJIBI.

8. HalumroneHue paBeHCTBa CUJl IPH B3aMMOAEHCTBUM Tell.

9. M3meHeHwue Beca Tenna mpu YCKOPEHHOM JIBUYKEHUH.

10. Ilepemaya uMIrynbca py B3anMOJIECUCTBUU TEN.

11. IIpeoOpazoBaHus 3HEPTUU IIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHE UMITYJIbCA IPU HEYIPYTOM B3aUMOJCHCTBUY.

13. CoxpaHeHue UMIyJbca Mpu adCOJIIOTHO YIIPYTOM B3aUMOJEHCTBHUM.
14. HaOmroneHne peakTUBHOTO JIBHKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOM IHEPTUU PH CBOOOTHOM MaJICHUU.

16. CoxpaHEHME MEXAHUYECKOW YHEPTUU MPU ABUKEHUHU TEJA MOJT 1€MCTBUEM
MPY>KUHBL.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBanme TpakTa i pa3roHa W JAJBHEUIIIET0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

2. OmpeneneHue cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WIIW JIBHKCHHS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

3. OmpenencHue YCKOpPEHHUS Tejla NMPU PABHOYCKOPCHHOM JIBWKCHUHU TI0
HAKJIOHHOM IUIOCKOCTH.

4. HccnenoBanue 3aBUCHUMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPECHHOM
JBM)KCHUHN 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka TrHUMOTE3bl: €CAW TIPH PABHOYCKOPEHHOM JIBIDKCHUU 0e3
HAa4YaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

6. MccnemoBaHne 3aBHCHMMOCTH CHJIBI TPEHHUS CKOJIBKEGHHS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

7. Onpenenenue kodphuiMeHTa TPEHUS CKOJIbKCHUS.

8. Ompenenenue KECTKOCTU NPYKUHBI.

9. Omnpenenenre pabOTHI CHIIBI TPEHUS ITPH PABHOMEPHOM JBHKEHUH TeJa 110
TOPHU30HTAIBLHON TTOBEPXHOCTH.

10. Onpenenenne pabOThl  CWJIBI  YOPYTOCTH TP TOABEME Tpy3a C
WCIIOIb30BaHUEM HETOIBHYKHOTO M ITOJABUKHOTO OJIOKOB.

11. M3yueHwue 3aKoHA COXPAHECHHS YHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUs U BOJIHBI.



KonebarenbHoe nukenre. OCHOBHbIE XapaKTEPUCTUKK KOJEOAHUI: Mepro/,
4acToTa, aMIUIMTy1a. MaTeMaTudecKuii U MpPYyKUHHbIA MasTHUKH. [IpeBpaienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxaromue  KoneOaHusi.  BeiHykneHHble — konebanus.  Pe3onanc.
Mexannueckue BoJiHbl. (CBoiicTBa MexaHWdeckuX BoJH. [IpogonibHble
nonepeyHbie BONHBL. J[JIMHA BONHBI M CKOPOCTh €€ paclpOCTPAaHCHHS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka M BbicOTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneGaHuii Ten MOA JCHCTBUEM CHIIBI TSDKECTH U CHIIBI

YIOPYTOCTH.

2. HaOmonenue kosiebaHuil Tpy3a Ha HUTH U HA MPY>KUHE.

3. HaOmoneHue BbIHYKICHHBIX KOJIEOAHUI U pe30HaHCa.

4. PacripocTpaHeHue MPOJIOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5. HaGmroneHue 3aBUCHMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnvie pabomul u onvimol.

1. OnpeneneHue 4YacToThl M Hepuofa KoJeOaHWHW MaTeMaTHYeCKOro

MasiTHUKA.

2. OnpeneneHue 4acTOTHI U MEPUOIa KOJICOAHUH MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTU MEpHOJa KOJIEOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCMMOCTH Mepuoa KojieOaHU Npy>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHWIl Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipys3a.

6. ONBITBI, JEMOHCTPUPYIOIIKME  3aBUCUMOCTh  MepuoAa  KoJjieOaHuM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHUs: CBOOOIHOTO MaIeHUSI.

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJE.  JJIEKTPOMAarHuTHele  BoOJIHBL.  CBOMCTBa
ANEKTPOMAarHuTHbIX BoOJIH. Illkana »siexkTpoMarHUTHBIX BOJIH. Fcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoga cBera. CkopocTh cBeTa. BosiHOBbIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoiHOBEIE CBOWCTBA CBETA.

Jlabopamopnvie padomuel u onvimel.



1. M3yueHne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBags  momenp  cBera. HUcrounnku  cBera. [IpssmonHetHOE
pactipoctpaHeHue ceta. 3armeHus Coinnia u JIynel. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. [lonHOEe BHYTpeHHEe
OTpaKEHHE CBeTa. [ICnonb30BaHME TOJHOTO BHYTPEHHErO OTPAaKCHHS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom nyderr B gumH3e. OnrTuyeckas cucrema (oroamnmapara,
MUKpOCKOINa U Tejieckona. ['y1a3 kak onTudeckas cucteMa. biInu3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cera B crektp. Omnbitel HbtoroHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

2. IIpAmosmHENHOE pacIpOCTPAaHEHHE CBETA.

OtpaxeHune cBeTa.

> ow

[Tomy4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cBera.

Onrudeckuii CBETOBOI.

Xon nyyei B coOuparoleit JImH3e.

Xoq ny4yen B pacCEenBAKOILIEH JINH3E.

w ® N o WU

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

10. [TpunIun neiictBus ¢poToarmapata, MUKPOCKOTA U TEJIECKOTIA.

11. Mogens riasa.

12. Paznoxxenue 6€y10ro cBeTa B CIEKTP.

13. Ilomyuenue 6eyoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTU yTJla OTPaXEHUSI CBETOBOrO Jiyya OT yIJia
najicHUsI.

2. M3ydeHue xapakTepuCTUK U300pakeHUs MpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yTJia MPEIOMJIEHUS CBETOBOIO Jiyda OT yrjia
NajICHUs] Ha TPAHUIIE «BO3AYX-CTEKIION.

4. TlomyueHue M300pKEHUI C TOMOIIBIO COOMPAIOIICH JTNH3BI.

5. Omnpenenenune (HOKYCHOTO PACCTOSIHUS U ONTUYECKON CHUIIBI COOMparomei

JIMH3BIL.
6. OMBITHI MO Pa3I0kKEHUIO OEJI0ro CBETa B CIIEKTP.



7. OnbITHl MO BOCHPHUATHUIO LIBETA MPEAMETOB MPU MX HAOIIOACHUH Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znena 12. KBanToBble IBJI€eHUS.

OmnbiTel Pezepdopna u mnanerapHas moaens aroma. Mojenb atroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, O6eta- U ramma-usnydeHus. CTpoeHUE aTOMHOIO
anpa. Hykinonnas Monens aroMmHoro snpa. HM3oromsl. PagmoakThBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOrO M MAacCOBOIO YHUCEIN.
OHeprusi cBs3M aTOMHBIX siaep. CBsi3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3 .

AnepHas sHepreruka. [IeHCTBHS paAMOAKTUBHBIX W3JIyYCHHH Ha >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U OTJIOLICHUS.

2. CnexTpsl pa3jIM4YHbIX Ta30B.

3. CnekTp Bogopoja.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CruIONIHBIX M JIMHEWYATHIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YACTHUIBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINK MOYJIb MPEIHA3HAUYEH JJI1 CHCTeMaTU3aluu
1 000011I€HHS PEIMETHOTO COJIEPKaHUS U OTbITa ACSITEIIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUU BCEro Kypca (U3MKH, a TaKXKe s MOJATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMeHYy 10 (u3uke uisi 00y4aromuxcsi, BBIOPABIINX STOT
y4eOHBIN MpeIMeT.

[Ipu M3ydeHUn TAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pEe3yJlbTaToB  o0yueHUs, (popmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb. OCBOEHHE HAyYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUM TPUPOJBl W TEXHUKH, OBIAJACHUE YMEHUAMH OOBSICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSAA TOJyYeHHbIE 3HaHWS, pelmaTh 3a7Jaud, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIA XapaKTep AAHHOTO pasjiesia peaju3yeTcs
3a cu€T TOro, 4YTO OOydYaroIIMecs BBINOJTHSIIOT 3aJaHus, B KOTOPBIX WM



npeiaraeTcs:
Ha OCHOBE I[IOJYYEHHBIX 3HAHUM paclo3HaBaTb M HAy4YHO OOBSICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOJE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/BI HCCIEAOBaHUs (PU3MUECKUX SBICHUH, B TOM
YyucIie 1S IPOBEPKU TMITOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAyyHblE OCHOBBI HauOoyiee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTMH, HapuMep, MPAKTUYECKOTO0 UCIOJIb30BaHUS PA3IMUYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILLEHUS U COXPAHEHHs BCEX MU3BECTHBIX BUIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

W3ydenne pu3mky Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMWs HAIPABIICHO
Ha JOCTIKEHUE JTUIHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yNbTaTOB.

B pe3ynbrare nzydenus Gu3uku Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuatomerocst OyayT copMUPOBaHbI CIAEAYIOUIME JTUYHOCTHBIE PE3YJIbTaThl B
JaCTH:

. 1) MNAaTPUOTUYIECCKOI'0O BOCIIMTAHUSA
-~ IIPOABIICHUC HHTCPECA K HCTOPHUHU U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

(bu3NYeCcKOil HayKH;

¢ - ICHHOCTHOC OTHOIICHUC K JOCTHXXCHHUAM pOCCHﬁCKHX y‘-IéHBIX-(I)I/I?;I/IKOB;
. 2) I'PakKIaHCKOI0o U 1YXOBHO-HPABCTB€HHOI'O BOCITUTAHMA
* -~ TOTOBHOCTb K dKTMUBHOMY Y4aCTHIO B O6CY)KI[€HI/II/I 06HICCTBGHHO 3HAa4YUMBIX U

TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM OCTUKEHUN
bu3uKy;

+ - OCO3HaHHWE BAXXHOCTH MOPAJIbHO-3TUUYECKUX MPUHIUIIOB B JESITEILHOCTH
Y4EHOTO;
+  3)3CTeTU4eCKOro BOCIIUTAHMSA:

* - BOCHPHATHC 3CTCTHYCCKHUX KAa4YCCTB (1)H3H‘I€CKOI>1 HAYyKH: eé TrapMOHHUYHOI'O

MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

+  4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
+ - OCO3HaHHUE IIEHHOCTH (PU3HYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA

MTO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTHMH, BAXKHEHIIEH COCTaBIISIIOLIEH
KYJbTYpBHI,

+ - pa3BUTHE Hay4YHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENBCKON
NEATEIbHOCTH;

+ 5) popmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOI'0
OJ1aromnoJry4ms:

+ - OCO3HaHHUE LEHHOCTH 0€30MacHOro 00pasa JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMPaBWJI OE30MacHOTO TIOBEJACHHS Ha
TPAHCIIOPTE, HA JOpOrax, ¢ AJIEKTPUYECKUM M TEIUIOBHIM 00OpYyJOBaHUEM B
JIOMAIIIHUX YCJIOBUSX;



- chopMupoBaHHOCTH HaBbIKa pedieKCHH, MPU3HAHUE CBOETO MpaBa HA

OLIMOKY M TaKOTO e MpaBa y APYyroro 4yejJoBeKa;
« 6) TPyI0BOr0 BOCIIUTAHUSA:
+ - AKTUBHOE Y4YaCTHE B PEIICHUU MPAKTUUECKUX 3aJ1ay (B paMKaX CEMbHU,
oOpa3oBaTenbHON  OpraHW3alyd, TOpoJaa, Kpas) TEXHOJOTHYECKOW U
COIIMAJIbHON HANPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUM;

+ - HHTEpEC K MPAKTUYECKOMY M3yUYEeHHIO TIpodeccHii, CBSI3aHHBIX ¢ (PU3UKOM;

« 7) 3K0JI0TH4€CKOr0 BOCIIUTAHUS:

+ - OpHUEHTAIMs HAa MPUMEHEHUE (PU3NYECKUX 3HAHUMU ISl pEeHICHUs 3a/1a4 B
00JIaCcTH OKpYKalolllel Ccpefpl, IJIAHUPOBAHUS TIOCTYNKOB U OILICHKH HUX

BO3MOXKHBIX I'IOCJIGI[CTBI/Iﬁ JJIsA OKpY)KaIOHIGﬁ CpCabI;

+ - 0CO3HaHUE IJI00AITBLHOTO XapaKTepa 3KOJIOTHICCKUX HpO6JICM )51 HYTef/'I Hux

peuieHus;

- 8) amanTanuu K N3MEHSIIOUIUMCH YCJIOBUAM COLUAIBHOM M MPUPOIHOM

cpenbl:

c - HOTpC6HOCTB BO B3&HMOI[€I>1CTBPIH IIPH BBIITOJIHCHUH I/ICCHCI[OBaHI/Iﬁ u

IPOEKTOB (PU3MUECKON HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

+ - MIOBBIIIEHHUE YPOBHS CBOEH KOMIETEHTHOCTU YEPE3 MPAKTUUECKYIO
NESATEIbHOCTD;

+ - TOTpeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI1, B TOM 4YHCIie (POpMYINpPOBAThH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

+ - 0co3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEN B 001aCTH
busuKy;

+ - IUJAHUPOBAHKE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (PU3UUECKUX

3HAHMU;
+ - CTPEMJICHHE aHAJU3UPOBATh U BBISBIATH B3AaMMOCBS3U IIPUPOJIBI, 00IIIeCTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DM3NUSCKUX 3HAHUIA;

+ - OLICHKA CBOMX JICUCTBUU C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPENy,

BO3MOKHBIX IVI0OABHBIX TOCIEICTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHs MNporpaMmbl IO (pU3MKEe Ha ypOBHE OCHOBHOI'O



oO1iero o6pa3zoBaHus y ooydarorierocst OyayT copMupoBaHbl MeTanpeaMeTHbIE
Pe3yJbTaThl, BKIIOYAOININE TO3HABATEIBHBIC YHUBEPCAIBHEBIC YIeOHbIE ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHBIE  y4eOHBIC  JCWCTBHSI,  PETyJSTHBHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:

BBIABIITD MW XAPAKTCPHU30BATH CYHICCTBCHHBIC IIPHU3HAKHU 00BEKTOB

(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIAaCCU(PUKAIUU, OCHOBAHUS IS
000011IeHNs U CPABHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M TTPOTUBOPEYHS B pacCMaTpUBAeMbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (QU3NYECKUM SBJICHUSIM;
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3U TMPU U3YYCHUU (HU3HUUECKUX
SIBJICHUM U MPOIIECCOB, JIeJaTh BBIBOJIBI C HCTIOIB30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, BBIIBUATATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,

CaMOCTOSITENIbHO BBIOMPATh CLIOCO0 pelieHus: yueOHo! (pu3nueckoi 3a1aun
(cpaBHeHME HECKOJBKUX BAapUAaHTOB peElIeHUs, BHIOOp HaumOoIee
MOJIXOIAIIETO ¢ YUETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

HCITOJIH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKA HHCTPYMEHT ITO3HAHMS;
POBOJUTH MO CAMOCTOSATENILHO COCTABJIICHHOMY IIJIAHY OTBIT, HECIOXKHBIM
bu3nuecKkuii AKCIIEPUMEHT, HEOONbIIOE HUcCIeqoBaHNE (DUIUIECKOTO
SIBJICHUS;

OIICHWBATh HA TPUMEHUMOCTH M  JIOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UK DKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

POTHO3UPOBATh  BO3MOXHOE JallbHEWINee pa3BUTHE  (PU3HMUCCKUX
IIPOIIECCOB, a TAKKE BBIABUTATH MIPEAIOIOXKEHUS 00 X Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

.

OPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope uHGOpPMAIMU WU JIAHHBIX C Y4YETOM NPEIJIOKEHHOM Yy4eOHOU
dbuznyeckoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIIIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;



CaMOCTOSTENIbHO  BBIOMpATh  ONTUMAJbHYIO (OpMy MpencTaBieHHUs
uHbopMallMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd  HECIOKHBIMU
CcXeMaMu, uarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALIUSIMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XoJ€ OOCYyXJeHUs y4eOHOro marepuasna, pe3ysibTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TeMbI U
BBICKA3bIBaTh HUJEH, HAIlCJICHHbIE HA pEUICHUE 3aJaud U MOJep>KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATb CBOM CYXJICHHS C CYXKICHHUSIMH JAPYTHX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IudKe W CXOJICTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIIATh PE3YJIbTAThl BHIOJHEHHOTO (PU3MUECKOrO OMbITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ HHIUBHUIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON IPOOIIEMBI;

OPUHUMATh 11U COBMECTHOM JESTEIBHOCTU, OPTaHU30BBIBATH JEHCTBUS
no e€¢ JOCTHXKEHUIO: paclpeAeisTh pOJH, OOCYXJIaTh IMPOIECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;
BBITIOJTHSTH CBOIO 9acTh paOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAMPAaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C APYTUMU WICHAMU
KOMaH/Ibl;

OIICHMBATh KAa4YECTBO CBOETO BKJIaJa B OOMIMH MPOAYKT IO KPUTCPHUSM,
CaMOCTOSTEIIEHO COPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIISITh MIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYalUSX, TPEOYIOIINX
TUTSI petiieHust (PU3NIECKUX 3HAHUM;

OpPUCHTHUPOBATLCA B  PA3NMMYHBIX  TMOAXOJAX TPHHITHS  PEIICHHUHA
(MHAMBUAYATbHOE, TPUHATHAE DPEIICHHWS B TPYINE, MPUHSATHE PEIICHUN
TPYIION);

CaMOCTOSITEJIbHO COCTAaBIISATh AJITOPUTM PEIICHHS (PU3NYECKON 3a7a9u WU
TUTaHa WMCCIICJIOBAHUA C YYETOM HMEIOLINXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHPOBATh IIpeIjlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U MpeJjiarath rjiaH e€ N3MEeHEHNUS,
OOBSACHATH TNPUYUHBI  JOCTHXKEHUSI  (HEJOCTHIXKEHHUS)  PE3YJIbTaTOB
JEeSITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;



BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIOJHEHUS
(U3NYECKOr0  MCCIENOBaHUS WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, W3MEHMBIIMXCS CUTYallUH, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYrOro YeJIOBeKa B X0/1€ CIIOpa WIH JUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYyToro;
MpU3HaBaTh CBOE MPAaBO HA OLIMOKY MPHU peHIeHUH (PU3NYECKUX 3a7a4 WU
B YTBEPKJICHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHust B 7 Kjiacce npeIMEeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCII0JIB30BATh OHSTHSL: (puznyecKue 1 XUMUYECKHE SBJICHUS,
HaOJI0JIEHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, E€IUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSHHMS BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBUKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPaeKTOpUs, pPaBHOACUCTBYIOIIAS
cuia, nedopmarus (ynopyras, I1acTUYecKas), HEBECOMOCTB,
COOONIAIOIINECS COCYBL;

paziuuath siBieHUs (qudQy3us, TENIOBOE IBUKEHHE YacCTHUIl BEIIECTBa,
paBHOMEpPHOE  JBW)KEHHE, HEPaBHOMEPHOE  JBWKEHUE, HWHEPLHMS,
B3aMMOJICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpaIleHUs, epeada AaBJIeHUs TBEPIBIMU TEIAMH, KUJIKOCTIMU U Ta3aMu,
aTMOc(epHOE MJaBJECHHWE, IUJIABAHME TEJ, MPEBPALICHUS MEXaHHYECKOU
AHEPryuu) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh MpPOSBIEHUE M3YYEHHBIX (PU3UUYECKUX SBJICHUA B
OKpYXalollleM MHpE, B TOM uHucie (U3MYECKUE SIBICHHUS B MPUPOJIE:
OpUMEPHl ABUKEHUS C PA3NTMYHBIMU CKOPOCTSIMH B >KMBOM M HEXHBOMU
npupojae, ACHUCTBUE CHIIBI TPEHUS B MPUPOJAE U TEXHUKE, BIUSHUE
aTMOC(EepHOTro JaBJICHHS Ha JKUBOW OPraHM3M, IJIABAHUE PHIO, phIYaru B
TeJIe Yes0BeKa, MPU 3TOM MEePEBOAUTH MPAKTHUECKYIO 33/1ady B YUEOHYIO,
BBIJICJISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SBJICHUI;
OMKCHIBATh U3YUYEHHBIE CBOMCTBA TEN M (U3UUECKHUE SBIICHUS, UCIOIB3YS
(¢uznyeckue BeMMUUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TEIa,
cujia  TpeHus, JaBieHue  (TBEPAOrO  Tella, OKUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CUJIa, MEXaHH4YecKash pabdoTa, MOIIHOCTb, IUIEUO CHUJIBI,
MOMEHT CHJIbl, KO3(PQPUIMEHT TMOJE3HOTO JEeUCTBUS MEXaHU3MOB,



KUHETHYECKass M TOTEHUUaJbHAs HSHEPrus), NpU OMUCAHUU NPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICIT UCTIOIB3YEMbIX BEIMUUH, UX 0003HAYCHUS
U eAUHUIBI (PU3NYECKUX BEJIMYUH, HaXOAUTh (OPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS W TIPOLECCHI,
UCIIOJIb3Ysl MpaBUjIa CIOXKEHHs CUJl (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (OJ0Ka),
«30JI0TOE€ MPABHJIO» MEXAaHWKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEPruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallud NPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE H3 1-2
JIOTUYECKHUX MIAroB C OMOpOM Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarbs pacyéTHble 3anadyd B 1-2 [EUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBA3bIBaONIME (U3UYECKUE BEIMYMHBI: HAa OCHOBE aHaau3a
YCIIOBHSI 33J]a4M 3alMChIBAaTh KPATKOE yCIOBUE, MOJACTABIATh (PU3HUECKHE
BEJIMYMHBI B (POPMYJbl M MPOBOJIUTH PACUETHI, HAXOJUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMbIE JUUIsl PELEHUs 3a/lad, OLIEHUBATh PEATUCTUYHOCTh
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU TOMOLIU
(U3HUECKUX METOJIOB, B OMMCAHUM UCCIIEI0BAHUS BBIACIATH POBEPSIEMOE
NpEANoJoKeHne  (TUMOTe3y),  pa3inyaTh U HHTEPIPETUPOBATH
MOJIYYCHHBIN PE3YJIbTAT, HAXOUTH OMIMOKHU B XOJI€ OTBITA, JEJIaTh BHIBOIBI
II0 €r0 Pe3yJbTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOACHHIO (U3MYECKUX SBICHUN WIH
(bu3HUeCcKX CBOWCTB TE: dbopMyIHpOBaTh MPOBEPSIEMBIC
IPEANOoI0KEHUs, COOUPATh YCTAHOBKY M3 MPEJIOAKEHHOTO 000pYI0BaHNU,
3aMKUChIBaTh X0/ ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJHATh TMPSIMbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI U TEMIEpPaTypbl C HCHOJb30BAHUEM aHAJOTOBBIX U
1u(poOBLIX MNPUOOPOB, 3aMUCHIBATHL TOKa3aHUS MPUOOPOB € YUIETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IIPOBOJIMTH MCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3UUECKON BEIMYUHBI OT
JIPYrol C MCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBMXKYILIEroCs Teaa OT BPEMEHU JIBHJKEHHS Teja, CHUJIbI



TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
M HE3aBUCHUMOCTH CHUJIbI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJl, CHIIbI
YOPYTOCTH OT YJJIMHEHUS TPY>KUHBI, BBITAIKUBAIOMICH CHUJIBI OT 00bEMa
NOTPYXEHHON YacTH Tela M OT ITUIOTHOCTH YKMJIKOCTH, €€ HEe3aBUCHMOCTHU
OT IUIOTHOCTH Tella, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUIl
IUIaBaHUS Tell, YCJIOBUN paBHOBECHUS pbluara u OJOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM  Y4eOHOTrO HCCeOBaHUs, coOUpaTh YCTAaHOBKY U
BBITIOJHATh HM3MEPEHHUsA, CIEAys MPEAoKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl TOJIYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B BHIE
NpEeJIOKEHHBIX TaOMUI] ¥ rpaduKoB, AeNaTh BBIBOJABI 10 pPE3yJbTaTam
UCCIIeIOBaHMUS;

MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3UYECKUX BETUYHUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTM M TBEPAOrO Teja, CHUJIa TPEHUS CKOJIbKEHUS,
JaBJI€HWE  BO3AyXa, BBITAJIKMBAIOIIAs  Cujia, JAEWCTByIoLlas  Ha
HOTpYyKEHHOE B JKUAKOCTh TeNO, KOI(PPUIMEHT NOJE3HOro JEHCTBUS
MOPOCTBIX MEXAaHW3MOB), CJEIys NPEIIOKEHHOW HWHCTPYKLIHUU: TPHU
BBITIOTHEHUH WM3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOM BEJIMUMHBI,

CO6J'IIOI[aTI> I[IpaBuJia TCXHUKHU 0e301acHOCTH IIpu pa60Te C J'Ia60paTOpHI>IM

000py10BaHUEM;

yKa3bIBaTh TPHUHIMUIBI JCHCTBUS NMPUOOPOB U TEXHHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMUECS COCYIbl, OapomeTp,

phIvar, MOABMKHBIN U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh TPHUHIUIIEI  JACHCTBUS  WM3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMucaHus (B TOM YHCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOAQ, THUIAPABIMYECKHN TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBON HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaX (PpU3MUECKUX SBJICHUN M HEOOXOUMBIE (PM3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEpPbl  (HAXOAUTh  HWHPOPMANUIO O  TPUMEPAX)
MPAKTUYECKOTO MCMOJb30BaHUS (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HU I o0ecriedeHus: 0€30MacHOCTH NP OOpalleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3JI0POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

OCYIIECTBJISATh OTOOp UCTOYHHMKOB uH(popmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ©W MyTéM CpPaBHEHUS PA3JIMYHBIX HWCTOYHUKOB BBIACISTH



uH(pOpMaIMIO, KOTOpas SBIAETCS IMPOTUBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOI;

MCIIOJIb30BaTh MPHU BBHINOJIHEHUU YYEOHBIX 3aJaHUi HAYyYHO-TIOMYJSPHYIO
JIUTEepaTypy PU3NUEecKoro copep aHusl, CIIPaBOUHbIE MaTEPHAIIbI, PECYPCHI
cetu HuTepHeT, Bianerb NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2-3 MCTOYHUKOB MHPOpMAIUN (PU3UUECKOTO COJEPKaHUS, B TOM
qyclie MyOJMYHO JeJaTh KpaTKhe COOOLICHUS O pe3ysbTaTrax MPOEKTOB
WIA Y4YeOHBIX UCCIEJOBaHUM, MpPU 3TOM TIPaMOTHO HCIOIb30BATh
U3YYEHHBbIM MOHATUMHBIA anmapar Kypca (U3MKH, CONPOBOXIATh
BBICTYIIJICHUE ITPE3EHTALNEH;

IIpX BBIIIOJHCHHUHA y‘-IC6HBIX IIPOCKTOB H I/ICCJ'IC,HOBaHI/Iﬁ PacipCacisiTh
00s3aHHOCTH B Irpymnic B COOTBCTCTBHU C IIOCTABJICHHBIMU 3add4aMU,
CJICAUTh 3a BbIIIOJIHCHUCM IIJIaHa HeﬁCTBHﬁ, aICKBAaTHO OLCHHUBATH
cOOCTBEHHBIN BKJIaJ B ACATCIIBHOCTD I'pYHIIbI, BBICTpAaHBaTb
KOMMYHHKAaTHBHOC B33HMOI[€I>1CTBH€, YUUTBIBAsI MHCHHUC OKPYIXKAIOIIUX.

K koHy 00yueHusi B 8 kiacce npeaMeTHbIEe pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BATh MOHATHS: MAcCa U pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeNa, HACHIIICHHBIA M HEHACBIIIEHHBIM Tap, BIAKHOCTH
BO3/yXa, TEMIIEpATypa, BHYTPEHHSS OSHEPIUs, TEIUIOBOW JBUrATElb,
BJIEMEHTAPHBINA JICKTPUUECKUM 3apsifl, SJEKTPUUYECKOE MOJIEe, MPOBOIHUKHU
Y IUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE MOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE PACHIMPEHHE M C)KaTue, Terionepenaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHUE, KAIWJUISPHBIEC SIBIICHUS, WCIIAPCHHUE,
KOHJIEHCAlusl, TUIaBJICHHE, KpucTauiM3anusi (OTBEpJEeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTI0npPOBOHOCTb, KOHBEKIINS, U3ITy4YEHHUE),
ANEKTpU3ALMs TEJl, B3aUMOJCHUCTBUE 3apANIOB, JECUCTBUS AJIEKTPUUECKOTO
TOKAa, KOpPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuTOB, JEUCTBHE
MAarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAasE UHIYKIIUS)
[0 ONWCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacCiio3HaBaThb IIPOABICHHUC HN3Y4YCHHBIX (I)I/IBI/I‘-IGCKI/IX SIBJICHUM B

OKpYXalollleM MHpe, B TOM uuciie (U3MYecKue SIBICHHUS B TMPUPOJIE:
[IOBEPXHOCTHOE HATSHKEHUE U KalWJUIIPHBIC SBJICHUSA B IPUPOJE,



KpUCTA/UTBI B mpupoje, usnydeHue CojHIA, 3aMep3aHHe BOJOEMOB,
MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHESI, CHETa, DJICKTPHUYCCKHEC
SBJICHHSI B atMocdepe, dJICKTPUUYCCTBO YKUBBIX OPraHW3MOB, MarHUTHOC
nojie 3emid, Jpeid TOII0COB, POJIb MAarHUTHOTO IOJSA JUISA KU3HU Ha
3emiie, MOJIIPHOE CUSTHUE, ITPH STOM IIEPEBONTH MPAKTUYCCKYIO 334y B
y4eOHYI0, BBIJICIATh CYIICCTBEHHBIC CBOMCTBA (IIPU3HAKH) (HU3UICCKUX
SIBIICHUM,

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (HU3UYCCKUE SBICHHS, MCIIOIb3YS
(Gu3nYeCKre BEIUYHMHBI (TeMIiepaTypa, BHYTPEHHSS SHEPrUs, KOJIHMUSCTBO
TEIUIOTBI, yAeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJICIbHAs TEINIOTAa
IUTaBJICHUS, YyJAENbHAs TEIIOTa IMapooOpa3oBaHus, yAEJIbHAas TEIUIOoTa
CropaHusi TOIUIMBA, KOA(MMHUIIMEHT TOJE3HOIO JICWCTBHS TCIUIOBOU
MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3JAyXa, AJICKTPUYCCKUN 3apsi,
CUJa TOKa, DJJICKTPHUYECCKOC HANpSHKCHHE, CONPOTHUBICHUE ITPOBOJIHHUKA,
yJIeJIbHOE CONMPOTHBJICHUE BEIISCTBA, pab0Ta M MOIIHOCTH 3JICKTPUYECKOTO
TOKa), MPH OIWCAHUU TPABUIBHO TPAKTOBATh (DHU3UYCCKHA CMBICI
WCIIOJIb3YEMBIX BEIIMYMH, 0003HAYCHUS U SIUHUIIBI (PU3NICCKUX BEIMYMH,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3HYSCKYIO BEIUYHHY C
JAPYTHMH BEJIUYMHAMH, CTPOHMTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEIIMYNH,

XapaKTepHU30BaTh CBOMCTBA Tei, (U3MYECKUE SBICHHUS M MPOIECCHI,
WCIIOJNb3ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHUs BEUIECTBA, NMPUHUMUII CYNEPHO3ULMHU IMOJIEH (HAa KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma J1s yyacTKa LEIH, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHHUs SHEPTUM, IIPU 3TOM JAaBaTh CIIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MaTEMaTUUECKOE BhIPAKEHNUE;
OOBSACHATH (PM3MUECKHE IPOLIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallM MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIITH
MPUYNHHOCIIEACTBEHHBIE CBSA3HM, CTPOUTHh OOBSICHEHHE U3 1-2 JTOrMYecKux
IaroB ¢ omnopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (DM3MYECKUX SBJICHHH,
(U3HUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarhe pacyéTHhIE 3aJadyd B 2-3 JEUCTBUS, MCIOJB3YS 3aKOHBI M
dbopmyIbl, CBs3bIBaOIIME (U3NUECKUE BEITUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSl 3a/1a4M 3aIlMCHIBATH KPATKOE YCJIOBHUE, BBISABISITH HENOCTATOK
JAHHBIX JJI1  pEeLIeHUs 3a/lauu, BBIOUpaTh 3aKOHBI U (POPMYJIBI,
HEO0OXOUMBbIE IS €€ pelIeHus, TIPOBOJAUTH pacy€Tsl M CpaBHUBATH
NOJIYYEHHOE 3HaUY€HHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO pelIuTh  IIPU NOMOIIH



(I)I/IBI/I‘ICCKI/IX MCTOAO0B, HCIIOJIB3YysA OIMCAHUC HCCIICAOBAHUSA, BBIACIIATH
IMPOBCPACMOC  IIPCAIIOJIOKCHUC, OLCHUBATL IIPABUJIBHOCTL IIOPAIKA
IMPOBCACHUA NCCICAOBAHHNA, ACIATh BBIBOIBI,

NPOBOJUTH OMBITBI 10 HAOMIOACHUIO (U3HUYECKUX SBICHUNA  WJIH
(Gu3NIECKUX CBOMCTB Tel (KalMJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JABJICHHSI
BO31yXa OT e€ro 00béma, TeMIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHUS U
HarpeBaHusl MPU HU3IYYEHUHU OT LBETa M3JIydaromled (MOoriIomaroniei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIIEPATyPhl KUIAKOCTH H
Iomaad e€ TMOBEPXHOCTH, OJJCKTpU3alMs Tel W B3aUMOJCHCTBHE
AJIEKTPUYICCKUX  3apsA/IOB, B3aWMOJCWCTBHE TMOCTOSHHBIX MAarHHUTOB,
BU3Yyadu3allisi MAarHUTHBIX TI0JI€H TOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TOJIsl Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,

CBOMCTBA AJIEKTPOIBUTATES ITOCTOSTHHOTO TOKA): dbopMyIMpoBaThH
MPOBEPSIEMBIC TIPEAOI0KEHNS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, OTMMCHIBATH X0/ ONBITA U (DOPMYIHUPOBATH BHIBOIBI;
BBITIOJTHSATH MPSMBIEC U3MEPECHUS TEMITEPaTypPhl, OTHOCUTEIIPHON BIIAXKHOCTH
BO3/IyXa, CHWJIBI TOKA, HAMPSOHKEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX
MpUOOPOB W JATYNKOB (DU3UUYCCKUX BEJIWYWH, CPAaBHHUBATh PE3YIbTaThI
M3MEpEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BEITUYHHBI OT
APYro ¢  WCTHOJB30BAHWEM TMPSMBIX H3MEPECHHHA  (3aBUCHUMOCTH
COTIPOTUBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIONIAJNA TTOMEPEYHOTO
CEYCHHS U yJIETLHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANPsHDKEHUS HAa  TIPOBOJHUKE,
WCCJIEIOBAaHNE TOCIEAOBATEIBHOTO M  MMapaJUIEIbHOTO  COSAMHEHUN
MIPOBOJIHUKOB): TUIAHUPOBATh HCCJICAOBAHHWE, COOMPATh YCTAHOBKY U
BBITIOJIHATh WU3MEPEHHS, CIIeAys MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUIl U TpaduKOB, IeaTh
BBIBOJIBI IO pe3yjIbTaTaM UCCIICIOBaHMUSI,

IPOBOJUTh KOCBEHHBIC W3MEpeHUs (PU3NUECKHX BEIWYWH (yAelbHas
TETUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBJICHHE TPOBOJHMKA, paboTa U
MOIITHOCTh JJICKTPHUYECKOTO TOKAa): TUIAHMPOBATh H3MEPCHHs, COOHMpATh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIEAYys MPEII0KEHHON WHCTPYKIIMH, U
BBIYHCIISTh 3HAYCHUE BEJIMUNHBI;

coOJI0/1aTh MpaBHJIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM

000opy10BaHUEM;

XapaKTepU30BaTh MPUHLMUIIBI  JACHUCTBUS HM3YyYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONMMCAaHUA (B TOM YHUCIIE: CUCTEMA



OTOIUJIEHUS IOMOB, TUTPOMETP, NapoBasi TypOUHA, aMIIEpPMETpP, BOJIBTMETD,
CUETUMK DJEKTPUUYECKON DSHEPIrUH, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
MIPEAOXPAHUTEIH, DJIEKTPOMArHUT, JJIEKTPOABUTATENb TOCTOSTHHOIO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBax (PU3MYECKUX SIBJICHUN M HEOOXOIUMBIE
du3nyueckre 3aKOHOMEPHOCTH;

- pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIBHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM  (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUIPOMETP, ABUIATEb BHYTPEHHETO
CropaHusi, >3JIEKTPOCKOIN, PEOCTAT), COCTABIIATH CXEMBI 3JIEKTPUUYECKUX
LEeMNel C MOCIeN0BATEIbHBIM U NapaJJIEbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

« TPUBOAWTH  TpUMEPHl  (HAXOIUTh  HUHPOPMALUIO O  TPUMEPAX)
MPAKTUYECKOIO MCIOJb30BaHUsl (PU3NYECKUX 3HAHUNW B TOBCEIHEBHOM
XKU3HU 11 oOecniedeHus: 0€30MacCHOCTH NpH OOpalleHuH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3[J0POBBS U COOJIIOJICHUSI HOPM
AKOJIOTMYECKOTO NTOBEACHUS B OKPYXKAIOILEH CPEJIE;

+ OCYHIECTBIIAATh MOUCK HHPOpManMu (U3HUECKOTO COAEpPKAHUA B
NHTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUM M NYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIIENATh HH(POPMALIMIO, KOTOpas SBISETCS
IPOTUBOPEYUBOUN UITK MOXKET OBITh HEIOCTOBEPHOM;

+  HUCIOJIB30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
IUTEPATypy (PU3NYECKOTrO COAEpKaHUs, CIIPABOYHBIE MATEPUAIIbI, PECYPChI
cetu HMHTepHeT, Bnanerb NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

+ co3JaBaTb COOCTBEHHbIC NHCHMEHHBIE U KpPATKHWE YCTHbIE COOOIIEHMS,
0000mas wuHPOPMAIIMIO €3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
colepkaHusi, B TOM 4Yucie NyOJUYHO TMPEACTABIATh PE3YNbTaThl
MIPOEKTHOW WJIM MCCIEA0BATENIbCKOM NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
WCIIONIh30BaTh M3YYCHHBIM TOHSATHHHBIA ammapar Kypca (Qu3ukw,
CONPOBOX/IATh BBICTYIUICHHE NIPE3CHTALINEN;

« TpU BBINOJHEHUU YYE€OHBIX MPOEKTOB U HCCICJOBAHMNA (PU3NYECKUX
IPOLIECCOB pacHpeneisiTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUMU C
MOCTABJICHHBIMU 33Ja4aMH, CJICUTh 3a BBHIMOJHEHUEM ILJIaHA JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OILICHWBATh COOCTBEHHBIN BKJaJ B
NEeSATENBHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(QIUKTHI.

K koH1ly 00yueHust B 9 kiacce nmpeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUA: cUCTEMa OTCuéTa, MaTepualIbHas TOUKaA,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMKEHMS, JedopMarus
(ynpyrasi, IulacTudeckasi), TPEHHUE, LEHTPOCTPEMUTENBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TeENO,
HEHTP THKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK WU YIJIbTPa3ByK, 3JIEKTPOMArHWTHbIE BOJHBI,
IIKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTH,
CHEKTpPhI UCIYCKAaHUS W MOTJOUICHHs, anb(a, OeTa- U raMmma-u3IydeHus,
M30TOIIbI, A/IEPHAS SHEPTETHKA;

pa3nuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOIMHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHU)KEHUE, CBOOOAHOE
najeHue TeJ, paBHOMEPHOE ABMKEHUE MO OKPYXHOCTHU, B3aUMOJCHCTBHE
TeJl, pEaKTUBHOE JIBI)KEHUE, KOJeOaTelbHOE NIBIXKEHUE (3aTyXxarolue u
BBIHYKJICHHBIE KOJI€OaHMs), pPE30HAHC, BOJHOBOE JBHUKEHUE, OTPaKCHHE
3BYKa, NPSIMOJMHEWHOE paclpOCTPAHEHHE, OTPaKEHHUE M MPEIOMIICHUE
CBETa, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE OEI0ro CBeTa B
CHEKTP U CIIO)KEHHE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUsl CBETa,
€CTECTBCHHAsl PaJHOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
M3ITy4YEHUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX  SBJICHUH B
OKpyXXaromeM Mupe (B TOM uuclie (U3HYECKHUE SBICHHUS B IMPUPOJC:
MPUJIKMBBI U OTJIUBBI, ABWKEHUE TJIaHET COJTHEUHOU CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH,
3EMJICTPSCEHNUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 03XO, LBETa TE,
ONTHUYCCKHE SIBJICHUS B TPHUPOJIC, OMOJOTHMUECKOE IEHCTBUE BHIMMOTO,
yIbTPApUOICTOBOTO W PEHTTCHOBCKOTO HM3JIy4YCHHMH, €CTECTBEHHBIN
pPaIMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, PAJMUOAKTUBHOE U3IIyYCHUE
MPUPOJAHBIX MHHEPAJIOB, JEUCTBUE PATUOAKTUBHBIX W3IYyUYCHUNW Ha
OpraHu3M 4YeJOBEKa), MPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH) (U3HUUECKUX
SIBJICHUI;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN M (U3UYECKUE SBIICHUS, UCTIOIB3YS
dusznuecknue BENMMYMHBI (CPEIHsSII W MTHOBEHHAs CKOPOCTh Tela MpHu
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE, MEpPEMEIlCHHE, MyTh, YIJIOBas
CKOpPOCTb, CHJIA TPEHHMs, CUJa YOPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO TMaJieHUs, BeC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIbIL,
MexaHudeckass paboTa W MOIIHOCTb, NOTEHIMaJbHAs DJHEpPrusi Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MMOTEHUMAIbHAS SHEPIHsl CHKATOU



IOPYXXUHBI, KUHETHYECKas DJHEPrus, IIOJHAs] MEXaHU4eCKas »JHEpPIrus,
Nepuoj M 4acToTa KoyieOaHHi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb NPEJIOMIICHUS CPEbl), PU ONMHUCAHUH
IPaBWJIBHO TPAaKTOBaThb (PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH,
0003HaUYECHNUA W E€AMHULBI (PU3NYECKUX BEIUYMH, HAXOAUTHb (HOPMYIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MUYECKYIO BEIMUYMHY C IPYTMMH BEIMYHMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
IIPUHLMN CYNEPIO3UIMU CHJI, IPUHLWAI OTHOCUTEIBHOCTH ['anmunes,
3aKOHbl HpIOTOHA, 3aKOH COXpAaHEHUS UMILYJIbCA, 3aKOHBI OTPAXEHUSA WU
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO U MaCCOBOI'O YHCEII
IpU SACPHBIX pPEaKLUAX, MPU STOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3UUECKUE MPOLIECChl U CBOMCTBA TE€l, B TOM YHUCJIE U B
KOHTEKCTE CUTyaluld MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTEPA: BBIABIATH
MPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2-3 JOTUYECKUX
IaroB ¢ ONOpod Ha 2-3 M3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarth pacu€THbIC 3a7a9u (ONMPArOIINecs Ha CUCTEMY U3 2-3

ypaBHEHUI), UCTIOJIB3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUYECKHE
BEJIMYMHBI: Ha OCHOBE aHaNM3a YCJIOBHUS 3aJladyd 3allCHIBATh KPaTKOE
YCJIOBHE, BBISBIISITH HEJAOCTAIOIINE WM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE TSI PEIICHHUS, TPOBOIUTH PACUETHI U
OIICHUBATh PEATMCTUYHOCTh MOJYYECHHOTO 3HAYCHHUS  (PU3HUECKOU
BEJTUYHNHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXXHO PEIIUTh TMPU TOMOIIA
(Gu3HUEeCKUX METOJIOB, HUCIOJIb3Ysl OMHCAHUE HCCIICAOBAHMS, BBIICISATH
pOBepseMOe  TPEATONOKECHUE, OICHUBATh TPABWIBHOCTH  IMOPSIKA
NPOBEICHUS  WCCIACAOBAHWS, JIeJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOJACHUI U OTBITOB;

IPOBOAUTH ONBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBJICHUH WK
¢u3nyeckux CBOWMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl JHEPruM, 3aBUCUMOCTb MEpHOJa KoJeOaHUN MPY>KUHHOTO
MasATHHKA OT Macchbl Irpy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTBH OT
aMIUIUTYIbl MAJIBIX KOJIEOAHWM, MPSAMOIMHEHHOE pacpoCTpaHEHUE CBETA,
pasiiokeHure Oeloro CBeTa B CIEKTpP, U3YyYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKaje U CBOMCTB HM300pakKeHHs MpeaMera B COOMparolien



JMH3Ee, HAONIO/IEHUE CIUIONMIHBIX W JIMHEHYAThIX CIIEKTPOB H3ITyYeHUs):
CaMOCTOSITENILHO ~ cOOMpaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa
000pyI0BaHUs, OMIMCHIBAThH XOJ] OTIBITA U €70 PE3yJIbTaThl, (HOPMYITUPOBATH
BBIBOJIBL

POBOJUTH TIPU HEOOXOJUMOCTH CEPUIO0 MPSIMBIX H3MEPEHUM, OMpenemss
CpemHee 3HAUCHUE HW3MEpsSEeMO BeIWMYMHBI ((POKYCHOE pacCTOsSHHUE
cobuparomieid JIMH3bI), OOOCHOBBIBaTH BBIOOp CIIOCOOa HM3MEpPECHHS
(M3MepUTENBHOTO TTPUOOpPA);

MPOBOANTH HCCIEIOBAaHHE 3aBUCHUMOCTEH (PU3MYECKHX BEIUYUH C
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JBMKEHUM ©O€3 HadaJlbHOM CKOpOCTH, THepuoja
KoJIeOaHUII MAaTeMaTUYEeCKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBHCHUMOCTH
yTila OTPaXKEHUs CBETA OT YIVIA ITAJICHUS U yIila IIPEJIIOMIICHUS OT yTrila

najeHus): IJIAaHUPOBATh HCCIEAOBAHNE, CAMOCTOSTEIFHO COOUPaTh
YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl  IOJYYEHHOM  3aBUCUMOCTHU
bu3nuecKkux BETUYUH B BUJIE TAOMUIl M T'papHUKOB, J€NaTh BBIBOJBI IO
pe3yibTaTam HCCIIeIOBAHUS;

OPOBOJUTHh KOCBEHHBIE U3MEPEHHUs] (U3NYECKUX BEIMYUH (CpemHss
CKOpPOCTh W YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBM)KCHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, >KECTKOCTh MPYKUHBI, KOIPHUIIUECHT
TPEHUSI CKOJIBKEHUS, MEXaHW4yeckas padoTa W MOIIHOCTh, YacTOTa U
nepuoj, KoJeOaHWi MaTeMaTH4YeCKOT0 W TMPYXUHHOTO MAasTHUKOB,
onTHYECKas Ccuja COOMparoIied JIMH3bl, PpPaJUOAKTUBHBIA  (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUpaTh JKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUSI, CIEAYys MPEIOKEHHON UHCTPYKIIMU, BBIUUCISATH
3HaYeHHNE BEJIMYMHBI M aHATM3UPOBATH MOYUYCHHBIE PE3YIbTaThl C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJI0/1aTh MpaBHJia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YyYEHHBIX (U3HUECKUX MOJEIICH:
MarepuaibHas TOYKa, a0COJNIOTHO TBEPAOE TENO, TOUYECUHBIM HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUJIaHETapHas MOJIeNh aToMa, HYKJIOHHAs
MOJI€TIb ATOMHOTO SJIpa;

XapaKTepU30BaTh TMPUHIUIBI  JCUCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCaHUsA (B TOM YHCIE:
CIUIOMETP, MATYUKU TIOJOXKEHHS, PACCTOSHHUS M YCKOPEHHs, pakKera,
9XOJOT, OYKH, TEpUCKOM, ¢oToanmapar, ONTHYECKHE CBETOBOJIHI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHHUS O



CBOWcTBaX (U3MYECKUX SBIEHUA W  HeoOxoaumble  (uzmueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOHCTB, M3MEPUTENLHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
IpU pelIeHUH YYeOHO-TPAKTUUYECKUX 3a/a4, OINTHYECKHE CXEMBI IS
MOCTPOCHUS N300pakeHUH B IUIOCKOM 3€pKajie U coOMparoliei JInH3e;
NpUBOAUTH  MpUMEphl  (HaXOOUTh  WHPOpPMAIMIO O  MPHUMEpax)
MPAKTUYECKOTO HCIONb30BaHMUs (DU3MUECKUX 3HAHWNA B TOBCEAHEBHOU
KU3HU g oOecrieueHus: 0€30MacHOCTH TpU OOpallleHuH ¢ IpubopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOTIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPY’KaIOILEH Cpefe;

OCYIIECTBIIATh IMOUCK HH(POpManMM (U3NYECKOTO COJEpKaHHUS B
HuTepHeTe, caMoCTOSATENbHO (GOPMYIUPYsl MOMCKOBBINA 3aMpOC, HAXOIUTh
IYTU ONPEJENICHUs TOCTOBEPHOCTH MOJy4YEHHOW MH(OpPMAIMK Ha OCHOBE

HMCIOINXCA 3HAHUHU U JOITOJIHUTCJIIBHBIX UCTOYHUKOB,

MCIIOJIb30BaTh MPH BHINOJHEHUH YYEOHBIX 33JJaHUi HAyYHO-TIOMYJISIPHYIO
IUTEPATYpy (PU3NYECKOrO COAEpKaHUs, CIIPABOYHBIE MATEPUAIbl, PECYPCHI
cetu HMurepner, Biagerb npuéMaMM  KOHCIIEKTUPOBAaHMS  TEKCTAa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE
UHPOpPMAIIMU U3 HECKOJBbKUX HCTOYHUKOB (PU3UUYECKOrO COAEpKaHus,
NyOJIMYHO MPENCTaBIATh PE3yJIbTaThl IPOEKTHOM MIIM UCCIIE0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TPAaMOTHO  MCIOJIB30BaTh  M3Y4YEHHBIN
MOHSATUMHBIN anmapar M3y4aemMoro pasziena (U3UKM U COMPOBOXKIAThH
BBICTYIUICHHE TMpPE3eHTalue ¢ Y4YETOM OCOOEHHOCTEW ayIUTOPHUH
CBEPCTHHKOB.
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94
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94
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94
bubmnoreka IIOK
4.3 ATMOC]epHOE TaBICHHE 6 https://m.edsoo.ru/7f4161
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94
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ce
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ce
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ce
bubnunorexa LIOK
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ce
bubnunoreka LIOK
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ce
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