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MOSICHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYarouuxcsi ¥ OpraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBAaET paclpeiejieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoOIIMM I €CTeCTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SIBJICHWM, M3y4YaeMbIX XUMHUEH, Ouosiorueid, actpoHomued u ¢GuU3NYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBisieT HauOoyiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeEToja
MO3HaHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETOo
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H

MHTEpeca K HayKe y 00yJaronuxcs.



N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIAaracT OBJAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;

e UHTEPIPETHPOBATH  JIaHHBIE W HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl OJIyYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKM HaA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpenenensl B KoHuenumuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, pearu3yrounmx
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHOH pELIEHUEM
Konnernn MunucrepcrBa npocemiennst Poccutickoii @enepanuu (MpoTokos oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusnku:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEMJIEHUS OOYyYalolUXCsi K HaydyHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE HX HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CITIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE NMO3HaHus U (POPMUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHMe NpeNCTAaBIECHUNA O PONM (PU3MKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoeCCUOHAILHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIAEAYIONIUX 3a1aY:



e TMpHOOpEeTEeHHWE 3HAHUH O JHUCKPETHOM CTPOCHHUU BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TMpUOOpPETEHNE YMEHHUHA OMHCHIBATh U OOBSCHATH (PU3NUYCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEUICHUS MPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM duznyeckux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpMALUEH (PUINYECKOTO COAEpKaHUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMAIIHH;

e 3HAKOMCTBO cO c(hepamu npodhecCHOHANTBHON NEATEIbHOCTH, CBSI3aHHBIMU
c U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha usydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hefiento).

[Ipenyaraemplii B mporpaMmMe 1o (u3MKe nepeueHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YIUTEb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEH
OOyYaromMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEAJIaraeMbIX B paMKax

OCHOBHOI'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KA0IEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpenmHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro apyieHus. Onucanue GU3NUecKux SBJICHUM ¢ TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. Dusnueckue npuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.

2. HM3mepeHue pacCTOSHUMU.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3mepenue temmneparypbl NpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H
JATYMKA TEMIIEPATYpHI.

6. [IpoBeneHue mcciaenoBaHUsS MO MPOBEPKE T'MIOTE3bL: AAIBHOCTH IMOJETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznen 2. IlepBoHayajibHbIe CBEeCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. OTMbITHI,

AOKa3bIBAOIIUC JTHUCKPCTHOC CTPOCHUC BCIICCTBA.



JBr>kenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpPHbIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCS  MPUTSHKEHUEM  WIH

OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJOM DpsOoB (C  HCIIOJIb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOJIOCHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMmoneicTtBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3aumojeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA

TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune



CWJI, HalIpaBJIEHHBIX MO OJHOM npsiMoi. PaBHoxeilicTByromas cwi. Cuna TpeHus.

TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

1.

2.

5.

6.

HaoOmronenne MeXxaHndecKoro JBYDKCHMS TEa.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBHKCHHUS.
HaGmronenue siBfeHuss HHEPIUH.

HaOmnronenne n3aMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEIL.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEII.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKCHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

OmnpeneneHue CpeHEH CKOPOCTH CKOJIBKCHHS OpycKa WM IapuKa IIo
HaKJIOHHOM MJIOCKOCTH.

Omnpenenenne TUIOTHOCTH TBEPIOTO Tea.

OMNBITEI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (medopMarivn)
TIPY>KUHBI OT TIPHIIOKCHHOM CHJTBI.

OMBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPCHHS CKOJBXKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIMNXCA HOBerHOCTefI.

Paszneu 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B.

HaBnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.

3aBUCHMOCTh JaBJIEHHsA raza oT oObéma, Temmeparypsl. Ilepemaua naBimeHus

TBEPABIMU TEJNAMHU, XKUAKOCTAMHU W razamu. 3akoH [lackamns. [IHeBmaTnueckue

MaluHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratmdeckuit

napasokc. Coolraromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS

BO3yIIHOW 000s0oukn 3emiu. OmnbiT Toppuyennmu. M3meperue arMochepHOro

JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.

[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.



JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas

(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.

1.

2.

3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenava naBiaeHUs )KUAKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBus aTMOC(HEPHOTO JaBICHMUS.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
Teja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.
VYcnoBue miaBaHus TeJ: IUIABAHME WM MOTPYXEHUE Tel B 3aBUCHUMOCTU

OT COOTHOIIICHUS INIOTHOCTEH Tena U KUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrPpyKEHHOH B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MacChl TeJa.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKWBAKOUIEH  CHUJIBL,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKH U

OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra nu MOIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHS pblyara.

3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3zgeua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaurBaHuE U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsin sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH 3SHEpruu:
Terionepeaaya 17} COBEpLICHNE paboThI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TermaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu

OTBCPACBAHUC KPUCTANIMYCCKHUX BCIICCTB. YI[GJ'H:HEUI TCIIJIOTAa IIJIaBJICHHA.



[TapooOpa3oBanue u kouaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHHUSI.

BrnaxxHocTs BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TeraoBbiX aBurarenei KIIJ temmoBoro aBuratesns.
TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CpE/Ibl.

3aKOH COXPAaHEHUS U MPEBPALLCHUS YHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysuu.

3. HaOnronenue sBieHUN cMauMBaHus U KaUJUISIPHBIX SBJICHUM.

4. HaOmro/ieHue TerIoBOro pacIupeHus Tell.

5. M3meHeHue naBlieHus raza Mpud U3MEHEHUH OOBbEMA W HarpeBaHUU WM

OXJIQXKICHUU.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunel Tenonepenayn.

8. OxJjaxJaeHue Mpy COBEPIICHUH PAOOTHI.

9. Harpeanue nipu coBepiiieHuu pabOThl BHEIIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnronenue KureHus.

12. HabnroeHue mocTossHCTBa TEMIIEPATyphl MPH TIIIABJICHUH.

13. Mojienu TemaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl 1O HAONIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OnpeneneHI/Ie JAaBJICHUS BO3/1yXa B OaoHe MHIITpHyIa.



5. OnbITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABIICHHS BO3JyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. [IpoBepka rumoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TeMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OSHEpPruM Tejla B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccnenmoBanue siBieHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsiueu BOIBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METAINIMYECKUM LUITUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yeabHON TEIUIOTHI IABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poma 3JeKTpUUECKUX 3apsaoB. BzammoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. IIpuHuun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIMpsHKEHUE.

ConpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBIIEHUE BemiecTBa. 3akoH Oma



o1 ydactka uenu. [locienoBarenbHOE M MApAIIENBHOE  COSAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpuyecKre Uenu U NOTPEeOUTENH 3IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHUE  TMOCTOSSHHBIX ~ MarHUTOB.
MaruauTHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJBUIATENb MOCTOSTHHOTO TOKa. VCHOJIb30BaHME JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.
DneKTpOreHeparop. Crioco0sl IIOJIyYEHHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. DnexTpu3zanus Tedl.

2. JIBa pojJia dNEKTPUYECKUX 3apsAI0B U B3aUMOJEHCTBUE 3APSIKEHHBIX TEII.

3. YCTpPOMCTBO M JEHUCTBHUE IIEKTPOCKOIA.

4. DNEKTpOCTATUYECKasl UHIYKIIUSI.

5. 3aKOH COXpPAHEHMS JICKTPUUECKHUX 3apsI0B.

6. IIpOBOJHUKH U TUSJICKTPUKHU.

7. MonennpoBaHH€e CUIIOBBIX JIMHUM AIEKTPUYECKOTO TOJIA.

8. M CTOYHMKM MOCTOSIHHOTO TOKA.

9. JIeHWCTBHUS NEKTPUUECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

11. ['a30BbIii pa3ps.

12. I3mepeHne cuiibl TOKa aMIIepMETPOM.

13. MI3MepeHue 3IIEKTPUUIECKOr0 HANPSKEHUS BOJIBTMETPOM.

14. PeoctaT 1 MarasuH CONPOTHUBIICHUM.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHre MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHuT.

JleiicTBHE MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OneiTel @apases.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBCHHSI.

DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanue AEUCTBHUS JJICKTPUYECKOTO TI0JII HA TMPOBOAHUKUA H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETIH ITOCTOSHHOTO TOKA.
N3mepenune u peryJImpoBaHUE CUJTbI TOKA.

N3MepeHnue u peryampoBaHUE HATIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MAYLIETO YE€pe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh BJIEKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX TMOMNEPEYHOrO
CEUCHHMS U MaTepuarna.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAIETBHOM COCIUHEHUU

PE3UCTOPOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UAYILETO Yepe3 Pe3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BEIUHEHUH U PA3ICIICHUN.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICMCTBUS
KaTyIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJCHUS TOKa B
KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydyeHue padoThl JJIEKTPOABUTATEIS.

N3mepenune KII/] anexkTpoaBUraTeIbHON yCTAaHOBKH.

OnbITEI O HCCIIECIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHHWS] U HAINpaBICHUS WHIYKIIHOHHOTO

TOKaA.

9 KVIACC

Pa3zngen 8. Mexannueckue siBJCHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.

OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE

nBrkeHue. HepaBHoMmepHoe mpsiMosiHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas

CKOPOCTb TeJjla IPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiHeNHOe aBmkeHue. (CBoOogHOE

najnenue. OneITel [ annies.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.

JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.



[lepBsiii 3ak0H HproTona. Bropoi 3akon Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuita TpeHus: Cuila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpEHHE CBOOOJHOTO
nafgeHus. JlBwxenue ruraHer Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusl. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmyneca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
NIOBEPXHOCTHIO 3eMIM. [loTeHIInanpHas SHEPrus cKaToi npykuHbl. KuneTnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. H3mepeHune CKOpOCTH M YCKOPEHUS NMPSAMOJINHEUHOTO ABUKEHHUS.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaGmronenue nBr>xeHus Tena mo OKpyKHOCTH.

6. HaOmionenne MexaHM4ECKUX SIBJICHUH, MPOUCXOSAUINX B CHCTEME OTCUETA
«Tenexka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JABWKCHUH
OTHOCHUTEIHHO KabMHETa (PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHHs TeJla OT MAaCChl Te€Jla U JCUCTBYIOLIEH HA HETO

CHJIBI.



10.

11.

12.

13.

14.

15.

16.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMItysabca Mpy B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTrUuu pHU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU ABUKEHUU Tea MoJ ACHCTBUEM

IIPY’KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

KoncTpynpoBanue TpakTta Ui pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHrne ycKOpeHUsl Tejla MPU PAaBHOYCKOPEHHOM JBMIKEHHM I10
HAKJIOHHOUW IUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU INPU PAaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIW MPH PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTM IYTH OTHOCSITCS Kak psiJi HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CUJIBI TPEHHSI CKOJIBXKEHHS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue korhGuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue XECTKOCTU NPY>KUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBXKEHUU Teja

I10 FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4ueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHUM TEJT MO JECHUCTBUEM CUJIBI TSHKECTU U CHUIIBI

YIOPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOmroneHue BRIHYKIEHHBIX KOJIeOaHUN U pe30HaHcAa.

4. PacmpocTpaHeHue NpoAOJIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJCIIN).

5. HaGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopusie pabomul u onvimel.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO

MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAaATHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIeOAHM MOABEIIIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA

OT Macchl rpy3a.



5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJIeHUS.

Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yuenue CBOMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimosnHeHOE
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. Vicmonb3oBaHWME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnrThueckas cuctema. bin3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue

CIIEKTpaJIbHBIX [[BETOB. J{MCriepcus CBeTa.



Hemoncmpauyuu.

1. IlpssmosnMHENHOE pacIpOCTPAHEHHUE CBETA.

2. OTpaxeHue CBeTA.

3. IlonmyuyeHue n300pakeHUI B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. lIpenomiieHue cBera.

5. OnTUYECKUi CBETOBO/I.

6. XoJ Jiy4ueil B coOMparoniei JIMH3E.

7. XO0J JIy4deH B paCCEUBAIONIEH JIMH3E.

8. llomyueHue n300pa>keHUI C TOMOIIBIO JTUH3.

9. IlpunHumn neictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopens rnasa.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPAKEHHsI CBETOBOIO Jiyda OT YIJIa
MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO Jiy4a OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOUPAIOILEH JTHUH3BI.

5. Omnpenenenue (HOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIbI cOOMparoleit
JIMH3BI.

6. ONBbITHI 1O PA3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas mojens atroma. Monens aroma bopa.

Hcnyckanue u noraonieHre ceeta aroMoM. KBanTel. JInHeiyaTeie CIIEKTPHI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenns. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IIYyYECHHW Ha JKUBbIC
OpTaHU3MBI.

Hemoncmpauyuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaOnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI CUCTEMATU3auU
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M OMNbITa  JACATENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOpPABIINX ATOT YUEOHBIN MPEIMET.

[Ipy M3y4eHUM HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U

METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs



€CTECTBEHHOHAY4YHAasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB MCCIENOBAHUS
SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUSA, NPUMEHsA II0Jy4YEHHBIE 3HAHWs, peuarb 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CuéT TOro, 4To OOyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPEIJIaracTCs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;

UCIT0JIb30BaTh HAYYHbIE METO/Ibl UCCIIEOBAHUS (PU3UUECKUX SIBJIEHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB

HHEPTUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero o0pa3oBaHUs HAIpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaTOB.
B pesynbrare n3ydenust GuU3MKU Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus
y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTHu:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:
— IIPOSIBJICHME UHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HAYKH;
— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;
2) rpamaaHCKOro0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKUX MpoOJIeM, CBSI3aHHBIX C MPaKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUU (PU3UKH;
— OCO3HaHWE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESATEIBHOCTH
YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHUA:
— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KYJIBTYPBI;
— pa3BUTHE HAy4yHOH II0003HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATEIbCKON
NEeATEIIbHOCTH;
5) dopvupoBaHMs  KYJbTYPbl 3A0POBbS W  3MOLMOHAJBHOIO

Os1aromoJry4ust:



— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi 0OE30IacCHOrO IOBEJCHUS Ha
TPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIHUX yCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, TMpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 331ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOW HANpaBICHHOCTH, TPEOYyIOIIMX, B TOM YHCIE U (PUIUUECKHUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY W3YUEHHIO PO(ECCHil, CBA3aHHBIX C (PU3UKOIL;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

— OpUEHTalusd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUU /I PEIICHHs 3aaad B
00JIaCTH OKpY’)KaIOIIeH Cpenbl, IJIAaHUPOBAHMS MOCTYNKOB W OLEHKH HUX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLEH CPEIbI;

— OCO3HaHME TIJI00aNbHOIO XapakTepa HKOJIOTMYECKUX IpoOsieM M MmyTed ux
penieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NPHPOIHOH
cpeabl:

— TNOTPEeOHOCTh BO B3aUMOJEWCTBUM IPHU BBIOJHEHUU HCCIECIOBAHUNA U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTHX;

— TIOBBIIIIEHWE YPOBHSA CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO
NESATENBHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH

nacu, IOHATHA, TUIIOTC3bI O (1)H3H‘-I€CKI/IX 00BEKTaxX U SABJICHHUAX



— oco3HaHue e(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00macTu
bu3uKY;
— TUIAHUPOBAaHWE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PUINIECCKUX
3HaHUM;
— CTpeMJICHHE aHAJTN3UPOBATh U BBISIBIISTH B3aMMOCBSI3U TIPUPOIBI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUCCKUX 3HAHUM;
— OLICHKAa CBOMX JACHCTBUM C YYETOM BIIMSHUSA HAa OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.
METANPEJMETHBIE PE3YJIbTATDI
B pesynpraTe OCBOEHHS TpoTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHbBIC YHUBEPCAIbHbIC YUCOHbBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCHCTBHUS,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YU€OHbIC T1EUCTBUS.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE 1eiiCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
e BBIABIATH W XapaKTEpU30BaTh CYIICCTBCHHBIC TMPH3HAKA OOBEKTOB
(siBNIEHUI);
e YCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JIS
000011IeHNs U CPAaBHEHUS,
e BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSIINXCS K (DU3UUSCKUM SIBIICHUSIM;
e BBIABIISITh NMPUYUHHO--CJACACTBEHHBIC CBSI3HM TNPU H3YYCHHH (PU3NUECKHUX
SIBJICHUI U TIPOIIECCOB, JETaTh BBIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUCHUH, BBIIIBUTATh THIIOTE3bI O B3aWMOCBSI3SIX
(bU3UYECKUX BEJIMYNH;
e CaMOCTOSITENIPHO BBIOMpATh CMOCOO pemeHus ydeOHol (u3nyeckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIIeHUs, BHIOOp Hambosee

MOAXOJISAIIETO C Y4ETOM CAMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY ITIJIaHY OIIBIT, HECIOKHbBIN
¢u3nYeCKUil IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OTIbITA, UCCIIECIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 X PAa3BUTUU B HOBBIX

YCIIOBUAX U KOHTCKCTAaX.

Pabora c nndopmanueii:

IPUMEHATH Pa3JIU4YHbIE METObI, NHCTPYMEHTHI U 3alPOCHI IPU MTOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPENJIOKEHHOW Y4eOHOU
¢duznueckoil 3a1auu;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMaAlMM W WUIIOCTPUPOBATH pEUIaeMble 3aJa4l  HECIOXKHBIMU

CXeMaMH, IrarpaMmmamMu, HHOU rpauKoi 1 1X KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOA€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1a€MOM TEMBI U
BBICKA3bIBaTh WU, HAIllCJICHHBIE Ha pEUICHUE 3aJaud M TMOAACp)KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BbIpa’XXaTh CBOXO TOYKY 3PCHUA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJB30BaTh  IPEUMyIleCTBA  KOMaHIHOM W
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh EUCTBUS
no e€ JMOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUI0O W KOOPAWHHUPYS CBOM JEUCTBHUS C JPYTUMU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,

CaMOCTOATCIIbBHO C(l)OpMYJIHpOBaHHBIM Y4aCTHHUKaMH B3aHMOﬂ€ﬁCTBHH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUTsl petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUMBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (pU3NUecKon 3a1auu Win
IUTAHAa HMCCIEAOBAHUSA C Y4ETOM HMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeaiaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB

NEesATEIbHOCTH, aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3MYECKOTO HUCCIEOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOTO;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpU PEIIeHUN (PU3NUECKUX 3a/1ay WIN

B YTBCPIKACHUAX HAa HAYUHBIC TCMbI H TAKOC K€ IIPaBO JAPYToro.

HHPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, pPABHOJAECUCTBYIOIAS
CuJIa, nedopmanus (ynpyras, MJjIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (auddysus, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAaya [aBJi€HUS TBEPABIMU TElNaMU, XKUIKOCTIMU U
razamu, arMochepHOe [aBlieHWe, IUTABAaHWE TeJl, MPEBpAIICHUSI
MEXaHMYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;
pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUUA B

OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:



MPUMEPHI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW U HEKUBOU
npupoje, ACUCTBHE CHJIBI TPEHUS B TPUPOAC U TEXHUKE, BIUSIHHC
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJe YeOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3ndecKkue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSXKECTH, BEC
Tena, CWIa TPEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAOIIAs CHJIA, MEXaHWYeCKass padoTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CWJIbl, KO3(G(OUIMEHT TOJE3HOTO JCHCTBUA MEXaHH3MOB,
KHHETHYECKass W TOTCHIMAIbHAS SHEPTHs), MPU ONHUCAHWH TPABUIHHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCIHOJIB3YeMbIX  BEJIMYMH, HX
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBICHUS M IIPOIECCHI,
UCIIOJNIb3Ysl TIpaBUJjIa CJIOKEHUS CWI (BIOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPaBUJIO» MEXAHWKH, 3aKOH COXpaHEHUS MEXaHWUYECKOM
OHEPrud, TpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMHMCHIBATh €T0 MATEMATHICCKOE BRIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTEC CHUTyallMil MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa:
BBISIBIIATH MPUYUHHO--CJICACTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE M3 12
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B |—2 JeHCTBHS, WCHOJB3YysS 3aKOHBI W

(bOpMYJ'IBI, CBJA3BIBAIOIIINC (I)I/I3I/I‘-IGCKI/IG BCIMYMWHBI. HAa OCHOBC aHaJIM3a



YCIIOBHS 3314 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HUUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJTYYCHHOU (PU3NYECKON BETUIHHBL;

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(u3NYECKUX METOOB, B OIIMCAHUM UCCIIEI0BAHUS BBIACISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoTesy),  pas3inyaTb U UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
duznyeckux CBOICTB TeN: (dopMynupoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAacCChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
upoBbIX MPUOOPOB, 3aNMUCHIBaTh IOKAa3aHHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW [IBJKEHMS Tena, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTaBaHUSI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEasO)KeHHOMY IUIaHy, (DUKCUPOBATh

PE3YyJIbTATBI HOHy‘lGHHOﬁ 3aBUCHUMOCTHU (I)I/I3I/I‘-ICCKI/IX BCINMYMH B BHAC



NPEUIOKEHHBIX TAONHII U TPpadUKOB, JCNATh BBIBOJBLI IO PE3yJIbTaTaM
WCCJICIOBAHNS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIICCTBA JKUIAKOCTH W TBEPJIOTO Tea, CUiIa TPCHHUS CKOJBKCHHS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHJIKOCTh TeNOo, KOA()(PHUIMEHT MONe3HOro aeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAysd NPEUIOKEHHOW HWHCTPYKIUU: TIpH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYHCIISATH 3HAYCHNE NICKOMOW BEJTUYHHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JCHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYbI, OapoMeTp,
phIYar, MOIBMKHBINA U HETIOJBMKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI JCWCTBUS HM3YyYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OINOpOH Ha WX OmMHcaHus (B TOM YHUCIIE:
MOJIINITHAKH, YCTPOWCTBO  BOZOIPOBOAA, THUIPABIMYCCKUN  Ipecc,
MaHOMETp, BHICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCIIONb3Yys 3HAHHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  MPUMEpPbl  (HAXOAWTh HWHQPOPMAIIMIO O  TIpPHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3UYECKMX 3HAHWKW B IOBCEIHCBHOU
YKU3HU U1 o0ecrieueHusl 0€30MacHOCTH TP OOpaIlieHHH ¢ TPHOOpaMH |
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS W COOJIOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHHUS B OKPYIKAIOIIICH Cpejie;

OCYIIECTBIISATE OTOOp HWCTOYHWUKOB wuH(popmanmuu B HHTEpHETE B
COOTBETCTBHH C 3aJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS

3HAaHUNU " HYTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB BBIACIATH



uHpOpMaIIMIO, KOTOpas SBISIETCS MNPOTHBOPEUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIONYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  coAepXaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcesl cetu MHTEpHET, BIajgeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yibTaTaxX MPOCKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPAaMOTHO MCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HUCCIEIOBAaHUM paclpenenirhb
OO513aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAUBATh

KOMMYHHKAaTHBHOC BSaHMOHCﬁCTBHC, YUUTBIBAA MHCHHUC OKPYXKAIOIINX.

K xonIy o0yuenus B 8 kiiacce npeMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(Hble TeNa, HACBHILIEHHBIM M HEHACBIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEeMIeparypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTaTENb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I0JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pAaCIIMPEHHE U CXKAaTHE, TEIUlolepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auusa (OTBEpAEBaHUE), KHUIICHHE,

Temionepeaaya (TerI0npOBOJHOCTD, KOHBEKIIHNS, U3JIy4YEHUE),



ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, ACHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINUCAHUI0 MX XAPAKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUH B
OKPYXaIoleM MHpEe, B TOM Uhcle (U3UYCCKHE SBICHUS B TMPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojiie 3emun, Jped(d MoJItOCOB, PO MAarHUTHOTO MOJSA ISl KU3HU Ha
3emiie, MOJISPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKUX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJAEJNbHAas TEIUIOTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHUs, yHaelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllUHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
cuja TOKa, JJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yACJIbHOE  CONMPOTHBJIEHHWE  BelleCTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEJIWYUH, O003HAUCHHS U €IUHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku

HN3Y4YCHHBIX 3aBUCHUMOCTEH (1)I/IBI/I‘IGCKI/IX BCJINYHH,



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIBb3Yysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUYECKOM TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma JUIs yyacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DJHEpPrUM, IIPpH O3TOM J1aBaTh
CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTHPOBAHHOTO XapAaKTEPa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYJIBI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHHUE, OLEHUBATh IPABWIBHOCTh IOPsAJKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJIUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUN WIH
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydaromlel (MOorjaomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJBI OT TEMIIEPATYphl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aWUMOJCHUCTBUE

QJICKTPUYCCKUX  3apsaa0B, B3aHMOﬂeﬁCTBHC IIOCTOAHHBIX MArHuToOB,



BU3YyaJlM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHMTHOrO MOJsi HAa NPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOILO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATh  NpSIMBIE  W3MEPEHUS]  TEMIIEpaTypbl,  OTHOCHTEJIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/EIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEOBATENIbHOTO W  MapaUIEIbHOTO  COEAMHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yHAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:

CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,



BOJIBTMETP, CUETYMK DIICKTPHUUECKOW JHEPTUH, DJICKTPOOCBETUTEIHHBIC
IpUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3MUYECKUX SBICHUNW W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBINA
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CTOpaHHUsA, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JIIEKTPUUECKHX
Ieneil ¢ TMoCIe0BaTENbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HM JIJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ npubopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPY’KaIOLLEH Cpee;

OCYIICCTBJIATh TOUCK WHpOpManuK (U3NIECKOTO COJICpPKaHUS B
WNuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUH H TYyTEM CpPaBHEHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BATh MPHU BBHIMOJHEHUN YUCOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (pu3Mdeckoro - coaepXKaHWs, CIPaBOYHBIE MaTEpPHAIHI,
pecypcbl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHBIC NMHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
CONlepKaHWsl, B TOM 4YHCJIE MYyOJIMYHO TIPEACTABIATh PE3YIbTaTh

MIPOCKTHON WJIM MCCIEAOBATEIHLCKON JIEATEIBHOCTH, MPU ATOM T'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IPU BBIIOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHpeAeATh OOSA3aHHOCTH B TIPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 3a BBINOJHEHUEM IUIaHa JCUCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIAJI B
JEATEIBHOCTD TPYIIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3AUMOJECHCTBHE,

IMPOABJISAA TOTOBHOCTD pa3pCliaThb KOH(bJII/IKTBI.

K xoH1y 00yueHus B 9 kij1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh IOHATHA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXKEHHUSA, nedopmanus
(ynpyrasi, mjaacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U aTbHO30PKOCTD,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMmMa-u3Iy4eHuUs,
U30TOIIbI, IICPHAsE SHEPTETHKA,;

pasznuyath SBJICHHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIeOATeNbHOE ABM)KEHHE (3aTyXarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, NPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaXEHHE U MpeJOoMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKEeHHE OEJIoro CBeTa B
CHEKTp M CJOXEHHE CIHEeKTPaJbHBIX LIBETOB, JUCIEPCUSl CBETa,

CCTCCTBCHHAA PaaArOAKTUBHOCTL, BO3SHUMKHOBCHHUC JIMHEN4YaToro CIICKTpa



U3ITyYCHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3ndeckue SBICHUS B TPHPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOUW CUCTEMbI, pEaKTUBHOE
NBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, D5XO, I[BETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEWCTBHE BUAMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
PagNOaKTUBHEIN (OH, KOCMHUYECKHE JyYd, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJIMOAKTUBHBIX W3IyYECHUN Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM IMEPEBOANTH IMPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBJICHUM;

OIMCHIBATh M3yUEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJjla MpHU
HEPAaBHOMEPHOM JIBH)KCHHH, YCKOPCHHE, TEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TIAJEHUsI, BEC Tejla, HMIYJIbC TeJa, HWMITYJIbC CHJIBI,
MexXaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPTUS CIKATOU
NPY)KWHBI, KHHETHYECKas DHEPrus, IIOJIHAsS MEXaHWYecKas >SHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUsS W €IUHUIIBI (U3MUECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,

CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOIO U MacCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTEpa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarty pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIW3a YCIOBHUS 3a/layd 3allMChIBAaTh KPaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WJIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOILIU
($u3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€NIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3MYECKUX SABJICHUA WU
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HPHEPrUH, 3aBUCHUMOCTh MEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU NMPYXKUHBI U HE3aBUCUMOCTb OT

aMIUTUTY/IBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA,



pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEMUYaThIX CHEKTPOB H3JIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0OpyloBaHUs, ONHUCBIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE W3MepsAeMOll BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEIBLHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadallbHOM CKOpPOCTH, MEepuoja
KoJIe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIoOMIICHHs OT yriia
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPapUKOB, JI€JIaTh BBIBOIBI IO
pe3yJibTaTaM HCCe0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHSI CKOJBKECHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHui MAaTeMaTHYecKoro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeld JIMH3bI, PAJIUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYMHBI U aHAJM3UPOBATH MOJYUYCHHBIE PE3yIbTAThI C YUYETOM

3aJJaHHOU MOTPEIIHOCTU U3MEPEHHU;



co0II01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3MYECKUX MOJENEH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENIO, TOUYCUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJI€Tb ATOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIHIOMETP, TATYUKH TOJOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
OpU PEIICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IPHUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpefie;

OCYIIECTBISITh TOHUCK HMHPOPMAIMH  (PU3UIECKOTO  COACpX)aHUSI B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTpEJeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAyYHO--TIOMYJISPHYIO

auTepatypy  (U3MYECKOrOo  COAEp)KaHHUsS, CIPABOYHBICE MaTepHalbl,



pecypcsl cetd MHTEepHET, BilafieTh NpuéMaMHi KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3NKd U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUu

CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMAarHUTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

dusuka. 7 knace: yueonuk / A.B. [lepbIlikuH, U31aTEIbCTBA
«DK3aMeHY;

dusuka: 8 -it kiacc: 6a30BbIi ypoBeHb: yueOHUK/ V.M. TleprimkuH,
A.W. BanoB, u3narenbctBo «IIpocBelieHune;

®duzuka. 9 knace: yaeonuk / A.B. [lepbIkuH, U31aT€IbCTBO

«DK3aMeEH).

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.

COopHnuk 3a1a4 no pusuke: 7 — 9 ki.: k yaueOHukam A.B. [leppimkuna
«Du3uka. 7 knaccy, «®Pusuka. 8 kmacey, «dusuka. 9 kimace». PI'OC (k
HoBoMmy DI1Y) / A.B. Ileppiiku; coct. I'. A. JIOH1I0Ba, U31aTENBCTBO
«DK3aMeH»;

O.U. I'pomiieBa (K Hopomy ®DITY) KoHTpoJIbHBIE U CAMOCTOSITEIILHBIC
pabotel o pusuke k yueouunky A.B. Ilepoimkuna «Pusnka. 7 Kiaccey,
U3JIaTEIBCTBO «DK3aMEHY;

O.U. I'pomiieBa (K nHoBomy ®DITY) KoHTpoJIbHBIE U CAMOCTOSITEIILHBIC
pabotel o puszuke k yueonuky A.B. [lepoimkuna «Pusnka. 8 kimaccey,
U3JIaTEIbCTBO «DK3aMEHY;

O.U. I'pomiieBa (K Hopomy PITY) KoHTpoJIbHBIE U CAMOCTOSITEIIHLHBIC
paboTsl o pusuke k yueoOHuky A.B. [lepoimkuna «®Pusuka. 9 kacey,

HN31aTCJIbCTBO «IK3aMEeH».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.

2.

Poccwuiickas anmextponHnas mkoja: https://resh.edu.ru/

«Yuun.py»: https://uchi.ru/


https://resh.edu.ru/
https://uchi.ru/

. «HAunekc. Yueonux»: https://education.yandex.ru/home/

. «SKiacey: https://www.yaklass.ru/

. ®okcdopx: https://foxford.ru/about

. «Cwupmyc. Onnaitay»: https://edu.sirius.online



https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
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