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MOSICHUTEJIBHAS 3AITUCKA

[lporpamMma Mo (u3MKe Ha yYpPOBHE OCHOBHOTO 00LIEro o0Opa3oBaHus
cocTapjleHa Ha OCHOBE I10JIOKEHUH M TpeOoBaHMH K pe3yjbTaram OCBOCHHSA Ha
$a30BOM ypOBHE OCHOBHOH 00pa3oBaTe/bHOI MPOrpamMMel, MPEACTABICHHBIX B
®GIOC 000, a Takike ¢ yuétoM (ejepaibHoi paboven MporpaMMbl BOCIUTAHMS 1
KoHLenuuu rnpenojiapaius yueOHoro npeamera «Puzukan.

CojlepkaHie MporpaMMbl 10 (u3nKe HanpapieHO Ha (opMUpOBaHHUE
eCTeCTBEHHO-HAyYHOM TI'PaMOTHOCTH O0y4YalolMXCs W OpPraHu3aluio H3yqCHHMS
(QU3MKK HA JeATeNbHOCTHOM ocHoBe. B nporpamme 1o (Gusuke yUHTHIBAIOTCS
BO3IMOJKHOCTH ydeGHOro mpeamera B peanusaunn tpebosanuii ®I'OC OO0 «
[JIaHHPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjibTaTaM 00yueHHs, a TaKKe
MeXKIIpe/IMETHbIE CBA3H €CTECTBEHHO-HAYUHBIX Y4YeOHBIX [PEJMETOB Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBaHHs.

[Tporpamma 110 U3MKe yCTaHABIMBACT paclpeie/ieHre yqeOHoro Mareptana
o rogaM oOyueHus (o Kiaccam), npejjaraeTt IMpUMEpHYIO M0C/Ie10BaTe/IbHOCTD
W3y4yeHHsl TeM, OCHOBAHHYIO Ha JIOMKE Pa3BHUTHs IPEAMETHOro COJEpKaHus U
yuéTe BO3PACTHBIX 0cOOeHHOCTel 00yYatonXCsl.

[IporpavMma 1o ¢u3MKe pa3paboTaHa ¢ 1LEJIbI0 OKa3aHUsl METOIHYECKOH
[TOMOIIM YYMUTEIIO B CO31aHuK paboueit mporpamMmbl 1o y4eOHOMY peIMETY.

®uznuka SBISETCS  CHUCTEeMOOOpasyloluM  JUIs  CCTECTBEHHO-HAYYHBIX
y4eOHBIX MPeMETOB, MOCKOJILKY (QH3HMYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
W SBJICHHH, M3yyaeMbIX XHMHelH, OuoIorHel, acTpOHOMHEH H (U3UIECKOH
reorpaell, BHOCUT BKJaJl B ECTECTBEHHO-HAYYHYIO  KapTHHY  MHPpa,
npejocTaBiser Haubosiee scHble 00pasilibl NPUMEHEHHMs Hay4HOro MeToaa
MMO3HAHMSA, TO €CTh Ccroco0a MoJydYeHus J10CTOBEPHbIX 3HAHHH O MHpe.

OpHa M3 IVIABHBIX 3a7ay (U3MUecKoro o0pa3oBaHMs B CTPYKType o0luero
06pa3oBaHusi COCTOMT B (POPMHUPOBAHMH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH
MHTEpeca K HayKe y 00y4alommxcs.

Wsyuenne ¢u3ukn Ha 0a3oBoM ypOBHE TpeirosaraeT OBJIAJICHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTePU3yHOILIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTB:

e HAYYHO OOBICHATH SBJICHHUS,

« OIICHUBATH U MOHMMaTh OCOOEHHOCTH HAYYHOI'O UCCIIe/I0BAHNUS;

« MHTEPIPETUPOBATD JJaHHBIE U MCIIOJIb30BATh HAY4HBIE 10Ka3aTeIbCTBA
JUISI TIOJTYY€HHUs! BBIBOJOB.

llenn wu3ydenuss (U3MKM Ha ypoBHE OCHOBHOro obmiero oOpa3oBaHuUs
onpesesiensl B Kouuenuuu mnpenojasaHust yueOHoro mnpeamera «®Pusnka» B
oOpaszoBarenbHbIX —opranusauusax Poccuiickon ~ Penepalliy, pealM3yrOIINX
OCHOBHBbIe 00LI€00pa3oBaTe/ibHble  [POrpaMMbl, YTBEPKAEHHOW pelIeHHEeM



Koserun MunucTepeTsa npocseliieHus Poceuiickoii deaepanuu (nmpotokoll ot 3
nekabps 2019 r. Ne [1K-4BH).

[lesn usyyenust Pu3HKH:

e puoObpeTeHHe HHTEpeca M CTpeMJIeHHs OoOydaloumxces K HayiHOMY
M3YUEHHIO TPUPOJBI, Pa3BUTHE MX HHTEJJICKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHHI O HAYYHOM METOJE IO3HAHUS H dbopmupoBanue
MCCIIe10BaTEILCKOr0 OTHOLICHHS K OKPY KAIOIIMM SIBJICHUSIM;

« hOpMHpOBaHKe HAYYHOIO MHPOBO33pEHUS KaK pe3y/bTaTa H3ydeHus OCHOB
CTpPOEHHs MaTepHu U (pyHIaMEHTAIbHBIX 3aKOHOB buznku;

« hopMUpOBaHKE [IpeACTaBICHUI O poiu (QU3MKH JUI PasBUTHA JpYrux
eCTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOIHH;

e PA3BUTHE npeAcTaBIeHHUM 0 BO3MOKHBIX chepax  Oymyuieu
npodecCHOHaNbHOM J1esTeIbHOCTH, CBS3aHHOH C (bU3UKOI, OArOTOBKA K
nanpHeinieMy o0y4eHHIO B 9TOM HalpaBJICHUH.

JlocTHKeHHe STHX Lieeil mporpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOTO

o61iero obpazoBaHus obecreunBaeTcs pellieHueM CJIeIYIOIMX 3a1a1.

e IpHOOpETEHHe  3HAHMH O  JMCKPETHOM  CTPOCHWHM  BEHICCTBA, O
MEXaHHYECKUX, TElIOBBIX, DJIEKTPUYECKMX, MAarHUTHBIX M KBAaHTOBbIX
SIBIICHUSX;

e IPHOOpPETEHHE YMEHHH ONHUCHIBAThL M OOBACHATH ¢uznyeckue SIBIEHUS C
HCIIOJIL30BAHUEM TOTy4eHHBIX 3HAHNH;

«OCBOEHHME METOIOB PpEIIEHMS I[POCTEHINMX  pacdCTHBIX 3apaqy  C
MCI10JIb30BAHHEM buU3MUECKUX MoJieseH, TBOPYECKHUX U
MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yMeHHH HaOMONATh MPUPOAHbIE SBJICHMS M BBIINOIHATE OILITEL,
naGopaTopHbie  pabOTbl M JKCIIEPUMEHTAbHBIE — HCCIC0BaHMA €
HCII0JB30BAHHUEM U3MEPUTEIbHBIX TPHOOPOB;

s OCBOCHHE TPUEMOB paboThl ¢ MH(poOpManuel (U3NYECKOro COACpPKaHHA,
BKJItOuas HH(GOPMAIMIO O COBPEMEHHBIX JIOCTHIKEHHSIX QH3HKH, aHAIU3 H
KPUTHYECKOE OLleHHBaHHE HH(POpMALINH;

¢ 3HAKOMCTBO €O cepamMu MpodeccHOHaIbHOH JesATeIbHOCTH, CBA3aHHBIMH C
GU3MKOH, W  COBPEMEHHBIMH  TEXHOJIOrMAMH, OCHOBaHHBIMH  Ha
JIOCTHKEHUSIX PU3MUECKON HAYKH.

Ha usydenue ¢usuku (0a30Bblii ypoBeHb) Ha YpOBHE OCHOBHOIO obuiero

obpasoBanms oTBOAUTCs 238 yacos: B 7 Kiacce — 68 4acoB (2 yaca B Hezel0), B 8
knacce — 68 gacos (2 yaca B Heaemwo), B 9 knacce — 102 vaca (3 yaca B HeJeNI0).

[IpennaraeMblii B mporpamMme no (usuke rnepeyeHsb nabopaTopHbIX paboT u
OMBITOB HOCHT PeKOMEH/IaTe/bHbIi XapaKTep, yuuTelb AejaeT BblOOp MpoBeIeHH!s
naboparopHbIX padOT M OMNBITOB ¢ y4YETOM HHAMBHAYAJIbHBIX ocobeHHOoCTEH



00y4aIONMXCSl, CIUCKA DKCIEPUMEHTA/IbHBIX 3alaHuH, Npe/ularacMbIX B paMKax
OCHOBHOTI'O I'OCYIapCTBEHHOrO dK3aMeHa 1o (pu3uke.



3. HaGmonenue ABJIIEHUN,  OOBACHSIOLIMXCH MPUTKEHUEM WITH
OTTaJIKMBAHHEM YaCTUIL BELIECTBA.

Jlabopamopnusie pabomeol u onvimol.

1. Ouenka juameTpa aromMa METOAOM PsI0B (€ HMCIOJIb30BAHHEM

dbororpaduii).

2. OnpIThl 110 HAOIIOACHHIO TEIJIOBOIO pacllUpeHHs ra3oB.

3. OnbIThl 10 OOHAPYKEHUIO JICHCTBUS CHII MOJIEKYJISIPHOTO MIPUTAIKCHUS.

Pasznes 3. JIBHKeHHe H B3aHMOAEHCTBHE TeJl.

Mexanuueckoe JiBHikeHue. PaBHOMepHOe M HEpPaBHOMEpPHOE JBHUIKCHHE.
Cxopocthb. CpeliHsisi CKOPOCTb MPY HEPaBHOMEPHOM JIBHXKEHWH. Pacu€r myTu M
BPEMEHHU [IBUIKEHHS.

Slnenvie wWHepuuu. 3akoH uHepuuM. B3aumozaeicTBhHe Tel Kak I[pHYMHA
M3MEHEHHUs CKOpOCTH [BHMJKeHHMs Teil. Macca kak Mepa HHEPTHOCTH Teja.
[InorHocTh BemiecTBa. CBA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B €IMHMLE
00BEMa BellecTna.

Cuna Kak XapakTepucTHKa B3aumojelcTBus Tesl. Cuna ynpyrocTH M 3aKOH
['yka. M3mepeH#e CHJIbl C [OMOILBIO JIMHAMOMeTpa. SIBjieHue TArOTeHHs M CHIla
tskectd. CUa TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Croxenue
CMJI, HamnpaBJeHHBIX 0 OJHOW npsamoii. PaBHojelcTByomas cui. Cua TpeHus.
Tpenue cKoIbKEHUS U TpeHUe NoKos. TpeHne B pupojie U TEXHUKE.

Jemoncmpayuu.

Habmronenne MeXaHHYeCKOro JABHKCHUS Tea.
M3mepenue cKOpOCTH MPSIMOJUHEHHOTO JIBHIKEHHS.
Habmonenue siBiieHUs HHEPLUH.

1
2
3
4. HaOmoneHue U3MeHeHHs CKOPOCTH MPU B3aUMO/IEMCTBHH TEJL.
5. CpaBHeHHE Macc 10 B3aUMO/IEHCTBHIO Tell.
6. Cro)keHHe CHJI, HapaBJIeHHbBIX 110 OJHON MIPAMOH.
Jlabopamophosie pabomeol u onvimeol.
1. OmnpejeneHue CKOPOCTH PABHOMEPHOI'O [ABMIKEHHS (LIapHKa B JKUIKOCTH,
MOJIEJIH JIEKTPHYECKOro aBTOMOOMIIS M TaK Jlajee).
2. Omnpejenenuie cpejHeil CKOpPOCTH CKOJIbKEHUs Opycka WM LIApHKa 110
HaKJIOHHOH MMJIOCKOCTH.
Onpenenenye MIOTHOCTH TBEPAOro TeJa.
4. OmNBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsuKeHus (medopmanuu)
MPYKUHBI OT TIPUI0KEHHOM CUJIBI.
5. OnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI TPEHHS CKOJBXEHHS OT
Beca TeJjla U XapakTepa CONPUKAcalOLIUXCsi TOBEPXHOCTEH.
Pa3zaen 4. JlaBienne TBEPABIX TeJl, }KHAKOCTEH H ra3oB.
JlaBnenue. CriocoObl yMEHBIICHHUS U yBeJIMueHUs 1aBjieHus. [laBienue rasa.
3aBHCHMOCTDb JaBlIeHUs ra3za oT o0béma, Temmeparypbl. [lepenada paBieHus
TBEPJBIMUA TeNaMH, KXKHUIAKOCTAMHM M razamu. 3akoH [lackams. IIneBmMaTHyeckue



MallMHBl. 3aBUCHMOCTb JaBIeHMs JKMAKOCTH OT TyOMHBL I'mapocrathyueckuit
napajokc. Coobiatomuecs cocy/ibl. 'napasinyeckiue MeXaHu3MBbl.

Atmocepa 3emim U armocepHoe jaaiaenue. [IpudnHBI CYHIECTBOBaHHS
BO3YIIHONH ofonouku 3emin. Onpir Toppuuemn. Msmepenue atMocdepHOro
JIaBJIeHHs. 3aBUCUMOCTE aTMOC(HEpHOTO J1aBJIeHUsl OT BBICOTBI Ha/l YPOBHEM MOPS.
[TpuGops! 115t U3MepeHHUst ATMOC(HEPHOTO JIABJICHHUSL.

JleiicTBHE KMIAKOCTH M ra3za Ha MOrpyKEHHOE B HUX Teso. BeiTalkuBaroLias
(apxumezoBa) cuna. 3akoH Apxumeja. [Tnasanue tes. BosayxonnaBaHue.

Hemoncmpayuu.

1. 3aBHCHMMOCTB JIaBJICHHUSA ra3a OT TEMIIEpaTyphl.

2. Ilepenaya naBieHUs KUAKOCTBIO H Ia3oM.

3. CooOiuatonumecs cocy/bl.

4. I'mapaBiv4ecKHH mpecc.

5. IlposiBiieHHe HelcTBHsI aTMOC(EPHOro NaBIeHHS.

6. 3aBMCHMOCThH BBITAIIKMBAIOIIEH CHJIbI OT 00BEMA NOIrpyKEHHOH 4YacTH
Tea U MJIOTHOCTH KHIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOIIECH CUIIbI BECY BbITECHEHHOH JKHUIKOCTH.

8. YcCIOBHe IUIaBaHUs Tel: [JIaBaHWe WJIM [OrpyKeHHe TeJl B 3aBUCHMOCTH
OT COOTHOILLEHHUS TUIOTHOCTEH TeJla U KH/IKOCTH.

Jlabopamopusie pabombl 1 onsimbl.

1. McciieoBanue 3aBUCHMOCTH Beca Tejia B BoJe 0T 00bEMa MorpyE€HHOH B
MHUIKOCTh YacTH Tella.

2. Ompenenenue  BbITAJIKMBAIOILEH  CHIIBL, JICHCTBYIOILEH Ha  TeJlo,
MOrpyKEHHOE B JKUIKOCTh.

3. [lpoBepka HE3aBUCUMOCTH BbITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOLICH Ha TEJIO
B )KMJIKOCTH, OT Macchl Teja.

4. OmbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAJIKHBAIOIIEH  CHIIBL,
JieCTBYIOIIEH Ha TeJo B JKUAKOCTH, OT O0BEMA MOrpYKEHHOH B
’KUJIKOCTB YaCTH TeJjla U OT MJIOTHOCTH JKH/IKOCTH.

5. KoHctpyupoBaHnue apeomeTpa HIM KOHCTPYHpPOBaHHE JIOAKH U
onpejiesieHHe e€ rpy30noIbEMHOCTH.

Pasaen 5. PaGora u MOIHOCTB. JHEprusl.

Mexanudeckasi padora. MOIHOCTb.

[TpocThle MeXaHu3Mbl: pbluar, OJIOK, HaKJIOHHas MIOCKoCTh. IlpaBuio
paBHOBecHsi pbivara. [IpuMeHeHWe [paBu/ia paBHOBECHs pbl4ara K OJIOKY.
«3on0oToe npaBuio» Mexanuku. KIIJI mpocteix mexaHu3moB. Ilpocteie
MeXaHHU3Mbl B ObITY U TEXHHKE.

Mexanudeckass dHeprus. KuHerudeckas ¢ IOTEHUHAlIbHAsh OHEPrusl.
[IpeBpaliieHre OHOrO BH/Ia MEXaHH4YECKOH 3Hepruu B IPYroM. 3aKOH COXpaHeHHs
JHEPruM B MEXaHHUKE.

Hemoncmpayuu.




1. IlpuMepsb! MpOCTHIX MEXaHU3MOB.

Jlabopamophote padbomot u onvimol.

1. Onpenenenne padoThl CHJIbl TPEHUS NPH PAaBHOMEPHOM JIBHXKEHHH TeJla
10 TOPU3OHTANILHOM MTOBEPXHOCTH.

2. HccnenoBanue yc/l0BUi paBHOBECHs pblyara.

3. Msmepenue KI1/1 HakIOHHOM MIIOCKOCTH.

4. M3yueHue 3aKOHA COXpPAHEHUS! MEXaHHYECKOH SHEPIHH.
8 KIIACC

Pasnen 6. TensioBble siBJ1eHHA.

OCHOBHBIE TOJIOKEHHST MOJICKYJISIPHO--KHHETUYECKOH TEOPHH CTPOCHMS
BellecTBa. Macca W pa3Mepbl aToMOB M MoJieKyJl. OIBITBI, MOJATBEPKIAIOLIHE
OCHOBHBIE MOJIOYKEHHS MOJIeKYIIPHO-KMHETHYECKOH TEOPHH.

Mogenu TBEPAOro, JKUJIKOrO M ra3000pasHOro COCTOSHHH BelIeCTBa.
Kpucrammiuecke u amopduble Tesa. OObscHeHHE CBOMCTB ra3oB, XKHIKOCTEH U
TBEPJBIX TeJT HA OCHOBE [MOJIOKEHHH MOJIEKYJISIPHO--KHHETHYECKOH TEOpHH.
CMauyuBaHue U KanWJUIspHble sBiIeHUs. TennoBoe pacuIMpeHHe U CIKaTHE.

Temneparypa. CBs3p TeMImeparypbl CO CKOPOCTBIO TEIJIOBOIO JBHIKECHMS
yacTull. BuyTpenHsisi sHeprusi. CriocoObl H3MeHEHHMs BHYTPEHHEW OHEpruu:
TerJioneperaya u COBepllIeHHe palboThl. Bunael Terionepeaaun:
TEIIONPOBOIHOCTh, KOHBEKLIUS, H3/IyYeHHE.

KonudecTBo Temorsl. YjienbHas TEIIOEMKOCTh BellecTBa. TermooOMeH u
TEIIOBOE paBHOBecHe. YpaBHeHue TeruioBoro OamaHca. [lnasnenune wu
OTBep/ieBaHHe KPUCTA/UIMYECKHX BELIECTB. YJe/lbHaAsA TEIUIOTa ILIaBJIEHUSI.
[TapooOpaszoBanue u konjeHcauus. Mcnapenue. Kunenue. YjenbHas Terora
napooOpa3oBaHHs. 3aBUCHMOCTH TEMIIEpaTypbl KHIIGHHS OT aTMOC(EepHOro
JaBJIEHUSI.

BrnaxkHocTh Bo3ayXa.

DHeprust TOIJIUBA. Y lesibHas TerloTa cCropaHusi.

[Tpunnunel padotel TermoBbix asuraresneit KIIJ[ reruioBoro asurarers.
TerioBble ABUraTey M 3alliiTa OKpY Karollel cpebl.

3aKOH COXpaHeHMsl U MpeBpalleH’s] JHEPriUH B TEIUIOBLIX MpoIeccax.

Hemoncmpayuu.

1. HabGumoneHue OpoyHOBCKOTO IBHIKEHMUS.

2. Habmopenue nuddyszumu.

3. HabGmonenue siBneHUi cMayMBaHUs U KalUIIJISIPHBIX SBJIEHUM.

4. HaOmoleHue Tenjao0BOro pacuiupeHus Tell.

5. M3meHeHue naBieHWs rasa Mnpud W3MeHeHHMH oObEMa M HarpeBaHHUH WIIH

OXJIAMICHHUH.
6. [lpaBuna uamepeHus Tremneparypsl.
7. Buael Tensonepenayy.




8. Oxuaxaenue 1pu coBeplieHnH paGoTsl.

9. Harpesanue npu coBepiuenuu paGoTs! BHEITHUMHU CHIIAMA.

10. CpaBHEeHHE TEIUIOEMKOCTEH Pa3jiMuHBIX BEILIECTB.

11. Habmonenue kumnenus.

12. Habmroienme nocTostHeTBa TemriepaTyphbl IPH MIABICHHH.

13. Mozeau TemoBbIX JABUraTeneii.

Jlabopamopnste paGomot u onvimol.

1. OmnbITBI 10 OOHAPYXKEHHIO ACHCTBUS CHII MOJIEKYISIPHOTO MPHTSIKEHHS.

2. OnbITBI 110 BBIPALIMBAHUIO KPUCTAILIOB [I0OBAPEHHOI COMM KM caxapa.

3. OnpiTel M0 HabJIOJEHHIO TEIIOBOTO PACIUMPEHHs a30B, XKHUAKOCTEH M

TBEPJBIX TeJI.

4. OnpejiesieHue AaBneHus BO3/yxa B OallJIoHe LINPHILIA.

5. OmNBITBI, JEMOHCTPHUPYIOILIME 3aBHCHMMOCTh [@BJIECHMs BO3JyXa OT ero

00bEéMa M HarpeBaHUs UITH OXJIAXKISHHSI.

6. IIpoBepka runorespl JIMHEHHONH 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHUIKOCTH

B TEPMOMETPHUUECKON TpyOKe OT TeMIepaTypsbl.
7. HaOmonenue u3MeHeHHs BHYTpeHHEH OHHEprud Tejna B pesyjbrare
Terulonepeiayl U padoThl BHELIHUX CHIL.

8. WccnenoBanue siBneHus TeruiooOMeHa IpU CMELIMBAHMHM XOJIOJHOH H

ropstyeid BOJBI.

9. OmpejeneHue  KOJMYECTBA  TEIUIOThI, IIOJIyYEHHOrO  BOJIOH  IIpH

TeII000OMeHe C HarpeThIM MEeTAJUIMYeCKUM LIMJTHHIPOM.

10. OnpezienieHye yaenbHON TEMI0EMKOCTH BellleCTBa.

11. MccnepoBanue npouecca uernapeHms.

12. OnpeneneHyue OTHOCUTENIBHOM BIIaXKHOCTH BO3/yXa.

13. Onpesienienne yaAenbHON TENJIOTHI MIABIIEHUS JIbJIA.

Pazaen 7. DiieKTpHUYeCKHe U MATHHTHbBIE sIBJIEHHS.

DnexkTpuzauus Teji. JlBa poja 2JeKTpHUecKMX 3apsjioB. BsaumoaencTsue
3apskeHHBIX Tesl. 3akoH Kyrnona (3aBMCMMOCTb  CHMJIbl  B3aUMOJCHCTBUA
3apsKEHHBIX TeJI OT BEJIMUMHbI 3aPs/I0B U PACCTOSHUS MEXK/LY TeIaMH).

Dnektpuueckoe Tmoje. HampskéHHocTh asektpudeckoro mons. [lpuximn
CYNepNO3HILIMH FeKTPHIECKUX 110M1eH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »1eKTpHYECKUX 3apsaioB. DIIeMEHTAPHBIA DJEKTPUYECKUH 3apsil.
Crtpoenne aroma. [IpoBOgHMKM W IMIJICGKTPUKH. 3aKOH  COXpaHEHHs
3JIGKTPUYECKOro 3apsijia.

DNIEKTPUUYECKUHA TOK. YCIIOBMS CYIIECTBOBAHMSI 3JIEKTPHUYECKOrO TOKa.
MCTOYHMKM TOCTOSHHOrO TOKa. JlelicTBHs 3JIEKTPUYECKOro ToKa (TerioBoe,
XMMHUYECKOEe, MAarHUTHOE). DIEKTPUYECKHUH TOK B KUIKOCTSAX U razax.

Onexktpudeckas uenb. Cuna  Toka.  DIEKTpUYECKOe  HaMpsKeHHE.
CoIpOTHBIEHHE TPOBO/IHKMKA. YIelbHOe CONpOTHBIeHHe BellecTBa. 3akoH Oma



ans ydactka  uend. IlocnenosarenpHoe W mapajlie/lbHOE  COEAMHEHHE
[IPOBO/IHAKOB.

PaGota u MoOWHOCTL sJeKTpudeckoro Toka. 3akoH Jhkoyns—Jlenua.
DeKTpHYEeCKUe LIEMH U NOTpeOuTelH IeKTpUIecKoi 3Hepruu B ObITy. KopoTkoe
3aMblKaHHE.

[TocTostHHble  MarHWTB.  B3aumojeiictBUe  IOCTOSHHBIX ~ MarHMTOB.
MaruutHoe none. MarauTHoe 1oJjie 3eMIM | ero 3HaueHue Ul JKU3HM Ha 3emie.
OnpiT  Dpcresa.  MariutHoe mojie  3JjeKkTpudeckoro Toka. Ilpumenenue
HNIEKTPOMAarHUTOB B TeXHUKe. JleficTBHe MarHWTHOrO 10J1si Ha MPOBOJHHUK C TOKOM.
DeKTPOABHIaTellb MOCTOSHHOrO TOKa. Mcrosnp3oBaHue >JI€KTpOABUrarteled B
TeXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel Papajes. Ssienue s1ekTpoMariuTHod MHAYKUMH. [TpaBuio Jlenua.
JleKTporeHepaTop. CnocoObl oJIy4eHHs DJIEKTPUYCCKOH YHEPIrHUH.
DIIEKTPOCTAHLIUU Ha BO30OHOBIIAEMBIX HCTOYHHKAX SHEPIHH.

Hemoncmpayuu.

DNeKTpU3auus Tel.
JIBa pojia aNeKTpUYECKHX 3apsi/I0B U B3aUMOICHCTBHE 3apsyKEHHBIX TeJl.
YcTpOHCTBO U ACHCTBHE HIEKTPOCKOIIA.
DIeKTpocTaTu4decKasi MHIyKLMS.
3aKOH COXpaHEeHHs! NIEKTPUUYECKUX 3apsa/10B.
[TpOBOAHUKH U JIM3IEKTPHKH.
MonenupoBaHue CHIIOBBIX JIMHUN AIIEKTPUHECKOTO MOJIs.
McTOYHMKH MTOCTOSTHHOTO TOKA.
JleficTBUS 2/IEKTPUUECKOr0 TOKA.
. DIIeKTPHYECKHUI TOK B KUJIKOCTH.
. ['a30BBI# pasps.
. I3mepeHHe cuiibl TOKa aMIepMeTpOM.
. U3MepeHHe 3/1eKTpHYECKOro HANpsKEHUs: BOJTbTMETPOM.
. PeocraTt 1 mara3zuH cOIpOTUBIIEHUH.
. BzaumoeicTBUe OCTOSIHHBIX MarHUTOB.
. MozenupoBaHHe HEBO3MOKHOCTH pa3/lelIeHUs TI0JIFOCOB MarHura.
. MonenupoBanre MarHMTHBIX MOJIeH MOCTOSHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarHuTHoe noJjie Toka. JJIeKTpOMartHurT.
. JleficTBHE MarHUTHOTO MOJIs HA IPOBOJIHUK C TOKOM.
. DIIEKTPOABUIATE/b TOCTOSHHOIO TOKA.
2 I/[CCHBHOBaHHe ABJICHUS BHEKTPOMaFHHTHOﬁ HHAYKLIUH.
. OnwiTel @apanes.
. 3aBUCUMOCTh HalpaBlieHWss HMHAYKIIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopusie pabomot u onvinol.

1.

OneITEl 11O Ha6H}0,lleHHIO DJICKTpU3allUH  TEJ PlHIlyKIJ,HCﬁ hu IIpH
COINPHKOCHOBEHHH.

MccnenoBanue JieHCTBUS JIEKTPUUECKOTro mnoJjid Ha [POBOJHHKH H
JHDJICKTPHUKH.

3. COopka u npoBepka padOThl 2JEKTPUUECKOH LIEIH [MOCTOSHHOTO TOKa.

4. V3amepeHue U peryjJidpoBaHKe CHIIbI TOKA.

5. M3mepenue u peryjiupoBanue HalpsKeHHs!.

6. MccnenoBanue 3aBUCHMMOCTH CHIIBI TOKA, MAYILIErOo 4epe3 pe3sucTop, OT
CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHHUA HA PE3HCTOpE.

7. OneIThl, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTD IIEKTPUUECKOTO
CONPOTHUBJIEHUs T[POBOJHHKA OT €ro JUIMHBI, IUIOIIAaJH TOINepeYHOro
CevyeHHs U MaTepHala.

8. IlpoBepka mnpaBuia CIIOKEHHUS HANpPSUKEHWH [PH II0CJIe10BaTe/IbHOM
COE/IMHEHMHU JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia [y CHJIBI TOKA MPH IapajjielIbHOM COEIHHEHUH
PE3UCTOPOB.

10. Onpenenenne padOThI 2IEKTPUUECKOT0 TOKA, HIYLLIETO YEpe3 PE3UCTOP.

11. OnpejiesieHHe MOUIHOCTH — DJIGKTPUYECKOIO0 TOKAa, BbIIENAEMOH Ha
pe3ucTope.

12. MccrenoBanue 3aBUCHUMOCTHM CHJBI TOKa, HMYIIETO 4epe3 JIaMIIOYKy, OT
HaIlpsKEHUs Ha HEH.

13. Onpenenenne KI1/] narpeBares.

14. ViccneioBaHMe MarHUTHOTO B3aUMOAECHCTBHS MTOCTOSHHBIX MarHUTOB.

15. MI3ydyeHre MarHMTHOro MoJjst  IOCTOSAHHBIX ~ MAarHuTOB  IpH  HX
00Be/IMHEHNHU U pa3/ieJIeHUH.

16. MicciietoBanue AeicTBUS DJIEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPEIIKY.

17. ONBITBI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBl  B3aMMOJCHCTBHS
KaTyluIKd C TOKOM W MarHura OT CHJIbI TOKa M HaIpaBJIeHHs TOKa B
KaTylLIKe.

18. U3yuenue aelcTBUS MarHUTHOIO [10J15 Ha IIPOBOHHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3ydeHue paboThl 3JIeKTPOABHIATES.

20. Msmepenue KI1J1 anekTpoaBuraTrenbHOH yCTaHOBKH.

21. OnpITBI N0 MCCIEAOBAHUIO SIBJIIEHUS JIEKTPOMArHMTHOH HWHIYKLHH!
UCCIeJOBaHHEe H3MEHEeHMH 3HaueHUsA W HallpaBJIEeHHs HHAYKUHOHHOIO
TOKA.

9 KJIACC

Pasagen 8. MexannuecKkue ssBJIEHHS.
Mexannyeckoe aBWkeHue. MarepuanbHas Touka. Cucrema orTcy€Ta.
OTHOCHUTEJIBHOCTh MEXAaHHYEeCKOro IBH)KeHHsd. PaBHOMepHOe MpAMOJIHHEHHOEe



14. HaOnro1ieHHe peakTUBHOTO JIBHIKEHUS.

15. CoxpaHeHHe MeXaHHIeCKO! SHepruM Ipyu CBOOOAHOM MaICHHH.

16. CoxpaHeHne MeXaHH4eCKO SHepriH MPH JIBHKEHUH Tesla MOJ IeHCTBHEM
MPYKUHBIL.

Jlabopamopnusie padomest u OnbINGI.

1. KonctpyuposaHue TpakTa JUlsi pa3sroHa W JajbHEHIIero paBHOMEpHOro
JIBHIKEHHS LIApUKa UIIW TEJIEHKKH.

2. Ompejiesienne cpejiHeil CKOPOCTH CKONbKeHHsl Opycka WM JIBHXKCHHUS
lIApUKa 10 HAKJIOHHOH MI0CKOCTH.

3. Onpenenenue yCKOpeHMsi Teja MPH PABHOYCKOPEHHOM JBWXEHHH TI0
HaKJIOHHOM I1JIOCKOCTH.

4. WccnemoBaHue 3aBHCHMOCTH IIYTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
nBHKeHWH O0e3 HadalbHONH CKOPOCTH.

5. IlpoBepka THIIOTE3bl: €CAM IpH PaBHOYCKOPEHHOM JABHXKCHUH 6e3
HAuaJbHON CKOPOCTH IIyTH OTHOCATCA KaK psiJl HEYETHBIX 4HMCE], TO
COOTBETCTBYIOIIHE ITPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. MccnenoBaHue 3aBHCHMOCTH CHJIbl TPEHHSA CKOJIBKEHHS OT CHIIBI
HOPMaJIbHOTO JaBJI€HHUS.

7. Onpenenenue koddduieHTa TpEHUs CKOJIbKEHHS.

8. Onpenenenue KECTKOCTH MPYKUHBI.

9. Omnpenesnenne paboThl CHIIbI TPEHHUS TPH PaBHOMEPHOM JBHKEHHH Teja
110 TOPU3OHTAJILHOH [TOBEPXHOCTH.

10. Onpesesiedde  paboThl  CHIbl  yNPYIOCTH [pH  INOABEME Ipy3a ¢
MCIIOJIb30BAaHUEM HETOABUIKHOTO U MOBU/KHOTO OJIOKOB.

11. M3y4yeHuHe 3aKOHA COXPAHEHHs DHEPIUHU.

Pasnen 9. MexaHu4ecKHe KojleOaHHsl H BOJIHbI.

KonebarensHoe aBukeHre. OCHOBHbIE XapaKTEPUCTHKHU KosiebaHui: nepuo/,
yacTOTa, aMIUIMTYa. MaTeMaTuueckuil U TpY)KUHHbIA MasTHUKH. [IpeBpainenune
SHEPruM MpH KosedaTeIbHOM JIBHIKCHHH.

3aryxajomue  KosjeGanus.  BbiHyxkaeHHple  KoneGanus.  Pesomnamc.
Mexanudyeckie BoiHbl. CBoiicTBa MexaHuueckuX BojH. [IpojonbHble #
nonepeyHpie  BOJIHBL.  JlIMHA BOJAHBI M CKOpPOCTh €€  pacrnpoCTpaHCHHS.
MexaHH4eCKHe BOJIHbBI B TBEPAOM Telle, CEHCMHYECKHE BOJHBL.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. Otpaikenue 3Byka. MH(pa3Byk n
yIIbTPa3BYyK.

emoncmpauuu.

1. HaOmonenue kosnebaHuii Tesl TOJ JAEHCTBHEM CHJIBI TSXKECTH W CHIIBI
YIPYTOCTH.

2. HaOmonenue koneGaHuii rpy3a Ha HUTH U HA TIPYXKHUHE.

HaGmonenue BbIHYXIEHHBIX KoJieOaHUH U pe30HaHca.
4. PacripocTpaHeHue MpoI0JIbHBIX U [I0NIEPEYHBIX BOJIH (Ha MOJEIIH).



OrpakeHue cBeTa.

[Tonyyenue uzoOpakeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3¢pKajlax.
[IpenomiieHue ceera.

OnTUYecKruid CBETOBO/IL.

Xoj nydeil B coduparoliiei JuH3e.

Xoj ydeii B paccerBatoLlei JIMH3E.

[Tonyuenue n300pakeHU ¢ NOMOILBIO JTUH3.

[Tpunin gefictBus oroannapara, MUKPOCKOIA U TEJIECKOA.

10. MopeJb riasa.

5 00 el iU o DA B

11. Paznokenue Genoro csera B CIEKTP.

12. [lonyvenue Gesnoro cBera IpH CI0KEHUH CBETa pa3HbIX LIBETOB.

Jladopamopnuie padomel u onvimbl.

1. HccnenoBaHue 3aBUCHMMOCTH YIUId OTPa)K€HHMsi CBETOBOrO JIyda OT yria

najeHus.

2. W3zyueHue XapaKTepUCTHK H300paXkKeHHUs TIPe/IMETa B IJIOCKOM 3€pKalle.

3. WccnepoBaHue 3aBUCHMOCTH yIUia MpeiOMIIEHHS CBETOBOIrO JIyda OT yriia

majIeHUs Ha TPaHULE «BO3/yX—CTEKJIO».
4. Tlonydenue U300pakeHUH ¢ MOMOLILIO COOMPAOLLIEH JIMH3DI.
Ornpe/ienenne (pOKYCHOIO PacCTOSIHUS M ONTUYECKOH CHIIbI COOMpatoLeH
JIUH3BIL.

6. OIBITBI ITO PA3J10KEHUIO OEJIOro CBeTa B CIEKTP.

7. ONBITBI [0 BOCHPUATHIO 1IBETA MPEAMETOB MPU MX HaOIIOAEHHH Yepes
LIBETOBBIE (PUIILTPBI.

Pasznen 12. KBanToBbI€ SIBJICHHS.

Onbitsl Pesepdopaa u mianeraphas mojens atoma. Mozens aroma bopa.
HMcnyckanue U norjouieHue cera aroMoM. KBaHTel. JIMHeHYaThIe CIIEKTPEL.

PajMoakTHBHOCTB. Ajlb(a-, 6eTa- 1 raMma-usiaydenus. CTpoeHHe aTOMHOIo
sgpa. Hykiaonnas Mogens aromuoro sjpa.  Msoromsl — PamuoakThBHbIE
npespaiiienus. [lepron nomnypaciiajia aTOMHBIX si/IEP.

SlnepHble peakuuu. 3aKOHbI COXpaHeHHs 3apsiZoBOrO M MacCOBOrO “HCEl.
DHeprusi CBA3M aTOMHbIX siaep. CBsA3b Macchl M 9Hepruu. Peakuun cuHTesa U
nenenwus sjep. Mctounnku sHepruu CosHua v 3BE31.

Slnepnas sHeprertuxa. JleficTBHsS paJMOAKTHBHBIX H3JIyYeHMHl Ha JKUBbIC
OpraHU3MBI.

Jemoncmpayuu.

CrieKTpbl H3JIy4Y€HHs! U MTOIJIOIIEHHS.

CriekTpbl pa3JIMYHBIX Ia30B.

CnekTp BOJ0OPO/A.

HaGmonenue Tpekos B kamepe BunbcoHa.

Pabora cuéTurKa HOHU3UPYIOLIUX H3JIy4YeHHH,

Perucrpaiius U3Iy4eHus NpHPOIHEIX MUHEPAIOB U MPOIYKTOB.
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Jlabopamopnsie padbomol 1 onvimel.

1. HaOutoneHue crulomHbIX U JIMHEHYATBIX CIIEKTPOB U3JIyUEHHS.

2. HMccnenoBanue TpeKOB: M3MEpPEHME HHEPrUM YacTULBI 10 TOPMO3HOMY

nyTH (1o ¢ororpadusim).

3. HM3mepenue paauoakTUBHOIO (oHa.

IloBTOpHTEILHO-00001AI0IHIT MOLY.JIb.

[ToBTOpHUTENIBHO--0000111AI01IMIT MO/LYJ/Ib [1Pe/HA3HAYEH U1 CHCTEMATH3alluu
M 0000IIeHHsT  [PeJMETHOro  CcoJiepKkaHust M OIbITa  JI€ATEbHOCTH,
NPUOOPETEHHOTO MPH M3YUEHHH BCEro Kypca (M3UKM, a TAKKe /IS MOArOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY 9JK3aMeHy 10 (u3uke s o0ydaroumxcs,
BLIOpABIIMX ITOT yueOHbIH Npe/IMeT.

[Tp1 M3y4eHUH JAHHOIO MOJYJIs PeaiM3ylOTCs W CHCTEMATH3UPYIOTCS BH/IbI
NeSTeNILHOCTH, Ha OCHOBE KOTOPbIX o0ecre4yuBaercs AOCTHIKEHHE MPEeJIMETHBIX U
MEeTanpeJMETHBIX  TUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Qopmupyercs
eCTeCTBeHHOHAay4YHass IPaMOTHOCTh: OCBOEHHME HAYUYHBIX METO/OB HCCII€/I0BaHHs
SIBJIGHUH TIPUPOABI M TEXHHUKH, OBJIaJIEHHE YMEHMSIMHU OOBACHATH (QU3UYECKHE
SBJICHHs, TNPUMEHsis [OJy4YeHHble 3HaHWsA, pelarbh 3a4a4yd, B TOM YHCIIE
KayeCTBEHHBIE U IKCIIEPUMEHTaJIbHBIE.

[IpyHUMIIHATBHO JESATEIbHOCTHBIA XapakTep AaHHOIO pasjiejla peaau3yeTcs
3a CcHéT TOro, 4TO oOOydwarolldecs BbIIOJIHAIOT 3aJaHus, B KOTOPBIX MM
rnpejaiaraeTcs:

Ha OCHOBE [IOJyYeHHBIX 3HAHWH pacro3HaBaTh W HAYYHO OOBACHSATH
(bu3ryeckue sIBIeHUS B OKPYIKalollel Mpupoe U 0BCEHEBHOM KU3HH;

MCITOJIB30BaTh HAyYHBIE METO/Ibl HCCIIe0BaHUs (PU3UYECKUX SBICHHH, B TOM
YHce U1 IPOBEPKM TMIIOTe3 U MOJIYYEeHUs] TeOPEeTHYECKUX BBIBOJIOB;

00BSACHATH HAy4YHblE OCHOBBI HauOoyiee BaKHBIX JIOCTHIKEHMH COBPEMEHHbIX
TeXHOJIOIMH, HarpuMep, NPAKTHYECKOro UCIOJIb30BaHUS Pa3/IMYHBIX HCTOYHHKOB
SHEpPruu Ha OCHOBE 3aKOHA IpeBpallleHUs] U COXPaHEHHs BCEX U3BECTHBIX BH/IOB
IHEPruHu.




IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSI TIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBILIET'O ObPA3OBAHUS

Msyuenue GU3MKKM HA YPOBHE OCHOBHOI0 001lero oOpa3oBaHUs HalpaBlieHO

Ha JOCTHXEHHE JIMYHOCTHBIX, METAlIPEAMETHLIX U NMPEAMETHLIX 06pa30}3£1TEJ'[I)HbIX

pe3yibTaToB.

B pesynbraTe usyuenus GU3MKM Ha YPOBHE OCHOBHOIO 0011ero oOpa3zoBaHHus

Y oﬁyqalomerom 6)/,11)/1‘ Cd)OpMHpOBaHb] CIeAYyIOUIHe JTHIHOCTHLIE pe3yJibTaThl B
HaCTH:

1) IATPHOTHYECKOIr0 BOCIIHTAHHS:

— TpOsBJIEHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHMIO POCCHHCKOH
bu3HUecKoN HayKH;

— [eHHOCTHOE OTHOLICHHE K JIOCTHIKEHUAM POCCUHCKUX yUEHBIX--(DH3HKOB;

2) rpaIaHCKOro U 1yX0OBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

— FOTOBHOCTh K aKTMBHOMY Y4acTHIO B 0OCYK/I[eHUM OOIIECTBEHHO 3HAYMMBbIX
M ATHYECKMX mnpoliieM, CBA3aHHBLIX € IIPAKTHYECKMM I[PUMEHEHHEM
NOCTHIKEHHUH (DPU3HMKH;

— 0CO3HAaHWE BAXXHOCTH MOPAJIBHO--3THYECKHUX IIPHUHIIMIIOB B JAEATEIIbHOCTH
y4E€HOTIO;

3) 2¢TeTHUYECKOro BOCIIHTAHHSA:

— BOCIPUATHE ICTETHYECKUX KayecTB (PU3HUECKOH HayKH: €€ rapMOHHUYHOro
ITOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

— OCO3HaHHWE WEHHOCTH (PU3UYECKOH HayKuM KaKk MOILIHOTO HMHCTPYMEHTa
[103HAHHUS MHPa, OCHOBBI PA3BUTHS TEXHOJIOIMH, BaKHEHIIEeH COCTaBIAOILEH
KYJbTYPBI;

— pa3BUTHE Hay4yHOW TI0003HATEIIBHOCTH, MHTEpeca K HCCIIeOBaTeIbCKOM
JeATeIbHOCTH;

5) d¢opmupoBaHHsT  KYJAbTYpPbl  310pPOBbSi H  JIMOLHOHAIbLHOIO
0J1aronoJIyYyms:

— OCO3HaHWE LIeHHOCTH Oe3ornacHoro odOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpe, BaXXHOCTH IpaBui Oe30I1aCHOr0 IOBEJAEHHs] Ha
TPaHCIIOpTe, HA J0porax, ¢ 3JeKTPUYeCKUM W TeIUIOBBIM 00OpYHOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTb HaBbIKa pe(JeKCHH, I[pPU3HAHHE CBOEro MpaBa Ha
OIIMOKY M TaKOro JKe Ipasa y ApYyroro 4ejloBeKa,

6) TPYAOBOI0 BOCIIHTAHHSA:

— AKTMBHOE ydacTHe B pElUeHHMH MpakTHYeCKUX 3a1a4y (B paMKaxX CeMbH,
oOpa3oBareIbHONW  OpraHM3alMM, ropojaa, Kpas) TEXHOJIOIHMYECKOH |



COLMANIGHON HAMpaBIeHHOCTH, TpeOylolMX B TOM 4Hcie M (U3NYECKHX
3HAHUH;

— MHTepec K MPAaKTUYECKOMY H3YUeHHIO MPOQECCHH, CBA3aHHBIX C GU3UKOI;

7) 9KOJIOTHYeCKOIro BOCITHTAHHS:

— OpMeHTalMsi Ha NpUMeHeHHe (QM3MYeCKMX 3HAHWH JUIA pelleHus 3aaad B
o0acTH OKpyJKawlled cpejbl, MJIaHAPOBAHMS TMOCTYIIKOB H OLECHKH HX
BO3MOYKHBIX [TOCJIEJICTBUHN /I OKPYKalOILEH Cpe/ibl;

— OcOo3HaHME IVIOGAJIBHOTO XapakTepa HKOJOrMYecKMX IpolieM U MmyTel ux
pelLIeHus;

8) aganTalMu K H3MEHSIIOUHMCS YCJOBHSIM COUHAILHOH H NpPHPOAHON
cpeabl:

— noTpeOHOCTh BO B3aWMOJCHCTBMH TNpH  BbINOJHEHUH UCCJIe/IOBAaHUN U
NPOEKTOB (U3HUECKOH HANpaBJIeHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUAM
JPYTHX;

— TOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHYECKYyro
NesITe/IbHOCTD;

— noTpeGHOCTh B POPMHUPOBAHKUH HOBBLIX 3HAHHI, B TOM 4KC/Ie GOPMYITHPOBATH
WJIeH, MOHATHS, THIIOTE3bl 0 PU3HYECKUX 00BEKTaxX U sIBICHHAX;

— oco3Hanue JeUIUTOB COOCTBEHHBIX 3HAHHI ¥ KOMIETEHTHOCTEH B 00/1acTH
bu3uKH;

— [UIAHUPOBAHHE CBOErO pPa3BUTHS B IPHOOPETEHHH HOBBIX (H3HYECKUX
3HAHUM;

— cTpeMJIeHHE aHAM3UPOBATH U BbISABIATEH B3AMMOCBS3H PUPO/bI, 00IIIECTBA 1
IKOHOMMKH, B TOM YHCJIE ¢ UCIIONIB30BaHueM (PU3NYECKUX 3HAHHM;

— OLIEHKa CBOMX JIEHCTBUH ¢ YYETOM BJIMSHHUS Ha OKpYKalollylo Cpejly,
BO3MOMKHBIX TNTOOJIBHBIX [TOCTIE/ICTBUH.

METAIIPEIMETHBIE PE3YJIBTATDI

B pe3yJibTareé OCBOCHHSA I[IPOrpaMMbl I10 CI)HBI/IKE Ha YpPOBHE OCHOBHOTIO

oburero obpazoBanus y obyuatouierocst 0yayT copMHpOBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIOUAIOIIME [I03HABATe IbHbIE YHHBEpCalbHble y4eOHble AeHCTBHS,
KOMMYHMKATHBHbIE  yHHMBepcalbHble  yueOHbIe  JCHCTBHUS,  PEryJATHBHBIC
VHUBepCaJibHble yueOHble 1eHCTBHS.

IToznaBare/ibHbIE YHHBepCaJlbHbIC yqeﬁuble aelicTBHS

basoBble JJorHyecKHe /IeHCTBHUA:

e BBISBIATH M  XapaKTepu3oBaThb CyLIECTBEHHble IPHU3HAKH OOBEKTOB
(siBIIEHUH );



* YCTAHABIIMBATH CYLIECTBEHHBIH MPU3HAK KJIacCH()UKALMKM, OCHOBAHUSA JUI
000011IeHHS U CPaBHEHUS;

« BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHs B PacCMaTpUBaeMbIX (akTax,
JIAHHBIX ¥ HAOJIOICHUSX, OTHOCSLINXCS K (PU3HUYECKUM SIBJICHUSAM;

¢ BBISIBJIATH NPHUMHHO--CJIEJCTBEHHbIC CBA3M IPU HM3YYEHHH (U3HYCCKUX
SABJICHUI M MPOLIECCOB, /1e/1aTh BbIBO/IbI C HCIIOJIIb30BAHUEM JI€lyKTHBHBIX
M MHAYKTHBHBIX YMO3aKJIIOUEHHWH, BbIJABHIATh MMIIOTE3bl O B3aMMOCBA3SIX
(hU3NUECKUX BEJIUYHH;

e CAMOCTOSITEILHO BLIOUPATEL criocol pelneHus ydyeOHON (QU3HYECKOH 3a1a4u
(cpaBHEHMe HECKOJBKMX BapuUaHTOB pelleHus, BblOop Haubolee
MOAXOJSIIEro ¢ YUETOM CaMOCTOSTE/LHO Bbl/eJICHHBIX KPHTEPHEB).

ba3zoBble Hee/ie10BaTe/IbCKHE 1eHCTBHS

* UCTIOJIL30BATHL BOIIPOCH! KaK UCCIIE10BATEC/IbCKUH HHCTPYMEHT ITO3HAHMS,

« [IPOBOJIUTE 110 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY OIBIT, HECJIOKHbIH
(GU3MYEeCKUH JKCIepUMeHT, HeGoJblIoe HCCcleJoBaHke  (U3HYECKOro
SIBIIEHUS;

¢OLIEHMBATh HAa INPHMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(pOpMaluIo,
MOJIyYEHHYIO B XO/I€ MCCJIe/I0BAHHUS UM DKCIIEPHMEHTA,

e CAMOCTOATEIbHO (GOpMYIHpOBaTL 0000LICHHA W BBIBOJLI [0 pe3ysibTaTaM
npoBeEHHOr0 HaOMOIeHHUS, ONIbITa, UCCIIeI0BAHMUS,

¢ IPOIHO3MPOBATh  BO3MOKHOE  JalbHeilliee  pa3BUTHE  QU3MYECKUX
IIPOLIECCOB, & TAKIKE BBIJBUIATD MIPE/ITOI0KEeHHUA 00 X pa3BUTHH B HOBBIX
VCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nndpopmanueii:

o IPUMEHATH pa3IUYHble METO/bl, HHCTPYMEHTBI M 3AIpOChl MPHU TOUCKE U
orbope MH(OPMALMKM WK JAHHBIX C YY4ETOM MpEJIOKEHHOH y4eOHON
(du3nuecKko 3aaauu;

« AHAJIM3UPOBATh, CHUCTEMATH3UPOBATE W HMHTEPIPETHPOBATE HH(POPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABIICHHUS;

¢ CAMOCTOSATEJIBHO ~ BbIOMpaTh  ONTUMAIbHYIO  (OpPMY  IPEACTaBICHHS
MHpOpMALMH M M/UIIOCTPUPOBATh pellaeMble 3a7avd  HECJIOKHLIMH
CXeMaMH, narpaMMaMu, HHOH rpapukoil 1 UX KOMOMHALMIMH.

KoMMyHHKATHBHBIEC YHHBEpCaabHbIe Y4eOHbIe 1€HCTBHS:

«B XOjle 00CykIeHusi ydeOHOro marepuana, pe3yabTaToB J1a0OPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCH! 10 CYLIECTBY 00CYKIaeMOil TeMbl H
BBICKA3biBaTh MJIEM, HalleJICHHble Ha pelLIeHWe 3aJa4d U IOoJJep)KaHue
OnaroxenareabHOCTH OOIIEHHUS;

* COITOCTABJISITH CBOU CYXKJIEHHUS C CY)KICHHSAMHU JAPYTHX YYaCTHUKOB JIHajora,
oOHapyKHBaTh pa3IMuKEe U CXOJCTBO MO3ULIMH;

e BbIpaKaTh CBOIO TOYKY 3PEHHUs B YCTHBIX U ITMCBMEHHBIX TEKCTaX;



o TyGIMYHO TPE/ICTABISATh Pe3yIbTaThl BBIIIOJHEHHOTO (PU3UYECKOrO OIbITa
(9KCTIepUMEHTA, UCCIIeIOBAHUS, IPOEKTa),

« IOHUMAThH U HUCIIOJb30BATh NPEMMYILECTBA KOMAHAHON W MHIMBUJYalbHOH
paboThI P pellieHnH KOHKPeTHOH (U3MueCKOM IpodIeMbl;

« IPUHUMATD LIEJIH COBMECTHOI JesTeIbHOCTH, OPIraHU30BbIBATH ACHCTBHS 110
eé JIOCTHIKEHHMIO: paclpeleNsTh poid, 00Cykaarh Tpolecchl U
pe3ylbTaThl COBMECTHOM paboThl, 0000maTh MHEHHS HECKOJIBKIX JIO/IEH;

e BLITTOJIHSITH CBOIO 4acTh padoThl, OCTUIas Ka4eCTBEHHOIO pe3yjibTara 1o
CBOEMY HAIPABIEHHUIO M KOOP/AMHHPYsS CBOM JICHCTBUS C JPYyrMMH
YJICHAMH KOMaH/1bl;

« OLICHMBATH KA4eCTBO CBOEr0 BKJaja B OOLIMH IMPOAYKT IO KPUTEPHsM,
CaMOCTOATEIbHO CPOPMYJIMPOBAHHBIM YUaCTHUKaMK B3aMMO/IEHCTBHSI.

PeryisiTHBHbIE YHHBepca/ibHbIe YueOHbIC 1eHCTBHS

CamoopraHu3auus:

« BBISIBJIATH IPOGJIEMb] B JKM3HEHHBIX M Y4eOHBIX CUTYalMAX, TPEOYIOMINX /s
peleHus PU3NIECKUX 3HAHUH;

e OPUEHTHPOBATbCA B PA3IMUYHBIX  MOJXOJAX  [PUHATHS  pelleHHH
(MHMBUyalbHOE, NPHUHATHE pElUeHHs B TIpyMie, NPUHATHE peLUeHHH
rpymnmnoi);

¢ CAMOCTOSATE/IBHO COCTABIATL AJIFOPUTM pelleHUs (U3MYECKON 3a/la4y Wi
MJIaHa MCCIIeOBaHMsl ¢ YYETOM HMEIOLIMXCS PecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHPOBATH NpejilaraeMble BApPUaHThI PEICHUH;

« JleJIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTh 3a peLleHHE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTE/JIEKT:

e 1aBATh aJIEKBATHYIO OLICHKY CUTYallM{ U [IpeuiaraTh TIaH €€ U3MEHEHHs;

¢ OOBSICHATH  NPUYMHBI  JIOCTH)KEHUS  (HEJOCTHIKEHHMS)  pe3ylbTaToB
NeATeNIbHOCTH, JaBaTh OLEHKY NpUOOPETEHHOMY OIIBITY;

¢ BHOCUTb KOPPEKTHBBI B JEATE]IBHOCTh (B TOM YHCIE B XOJ BBINOIHEHUS
(GHU3UUEeCKOro  MCcleloBaHMs WM [IPOEKTa) Ha OCHOBE  HOBBIX
06CTOSATENILCTB, M3MEHMBUIMXCH CHTYyalldii, YCTAHOBJEHHBIX OIIKOOK,
BO3HUKILMX TPYAHOCTEMH;

e OLIEHHUBATh COOTBETCTBUE pe3yJibTaTa LIeJIh U YCIIOBHAM;

e CTABUTL ce0s HAa MECTO JIpyroro 4ejaoBeKa B X0Je Cropa WM JAMCKYCCHH Ha
Hay4YHYIO TeMy, [IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYroro;

« IpU3HABaTh CBOE MPABO HA OLIMOKY NPH pelleHHH (pU3HIECKHX 3a1a4 UM B
yTBEpK/IeHUSX Ha Hay4dHble TEMbI M TAKOE K€ MPaBo Apyroro.

IMPEJMETHBIE PE3YJIbTATbI



K komily 06yueHHs B 7 Kjacce pe/IMETHbIE Pe3y IbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXkKaTh chOPMUPOBAHHOCTE Y 00yHAIOUIUXCS YMEHHUH:

« MCTIONB30BaTh TIOHSITHS: QU3MUECKUE M XMMHUYeCKHe ABJeHuUs, HabuoeHue,
SKCIIEPHMEHT, MOJIe/Ib, THIIOTe3a, ¢JAMHULLI (GU3NYECKUX BEJIMYUH, aToM,
MOJIeKyJla, arperaTHble COCTOsiHMsI —BellecTBa (TBEPAOE, IKHIKOE,
razoo0pasHoe), MexaHu4yeckoe JIBUKeHHe (paBHOMEPHOE, HEPaBHOMEPHOC,
NpSAMOJIMHEIHOE), TPAaeKTOpHs, paBHO/JCHCTBYIOIIAs CHIA, nedopmaryst
(ympyrasi, IacTH4yecKas), HeBeCOMOCTb, COOOILAOLINECs COCY/IbI;

e paznuuaTh sABAEHUS (AUGQYy3us, TEIIOBOE IBHKCHWE 4YacTHIl BELICCTBA,
paBHOMEpHOE  JIBWJKEHHMe,  HepaBHOMEpHOe  JIBMXKEHHME, — MHEpLHA,
B3aMMOJICICTBHE Tell, paBHOBecHe TBEPIBIX Tell C 3aKPelUIEHHOH OChIO
BpallleHUsi, Mepejada JaBjieHus TBEPABIMU TeIaMM, JKUIKOCTAMH U
razamu, armocdepHoe JaBlcHWE, [l1aBaHWe  Tell,  [peBpallleHUs
MeXaHHYeCKON SHepruu) Mo ONHUCAHMIO HX XapaKTepHbIX CBOMCTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (U3UIECKOE ABICHHUE;

e PACrO3HABATh  MPOABICHME  M3YYCHHBIX  (U3MYECKMX  ABJICHUH B
OKpY/KalollleM MHpe, B TOM 4ucjie (U3MYeCKHe ABICHHUS B INPUPOJE:
pUMepbl JBIKEHHS C Pa3IndHBIMH CKOPOCTSAMH B JKMBOH M HEXKMBOH
npupoae, AefcTBHE CHIbI TPEHHs B NPUPOJe M TEXHHUKE, BIIHAHHC
aTMOC(epHOro JaBleHHs Ha KUBOW OpPraHH3M, IUiaBaHue pbl0, pbrdard B
Tesle yes0BeKa, [IPH 3TOM IepPeBOIMThH PAKTHUYECKYIO 3a/lauy B y4eOHylo,
BBIJIEJISTH CYILIECTBEHHbIE CBOMCTRA (IPU3HAKH) QU3NIECKUX SBICHUH];

¢ OIUCHIBATH M3YYEHHBIE CBOMCTBA Tel U (U3HYECKHE SBJICHHS, UCIOJIB3Ys
Gu3MyecKre BelUYMHBI (Macca, O0BEM, IUIOTHOCTb BELIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEJIHsisl CKOPOCTh, CHJIa YIIPYrOCTH, CHJIa THKECTH, BEC
Tena, CWia TPEHWs, JapieHMe (TBEPAOro Tena, KMAKOCTH, rasa),
BbITAJIKMBAIOLLIAsl CHJIa, MexaHudyeckas paboTa, MOIIHOCTB, IUIEYO CHIIBL,
MOMEHT CHJIbI, KOI(QGHULUMEHT [0Je3HOro EHCTBUA  MEXaHU3MOB,
KUHeTHYecKass M IOTeHLMalbHasi JHEeprus), NpU ONUCAHHK IPaBHIILHO
TpakTOBaTh  (PU3MYECKHIT  CMBIC]T  HMCIOJB3YeMbIX  BEJIMYHH,  HX
0603HAYEHHS] W CAMHULBl (U3MYECKUX BEIHYMH, HaXOAUTh (OPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYHHY C JPYTHMMH BEJIMYHHAMH,
CTPOUTH IPaUKK U3YHEHHbBIX 3aBUCUMOCTEH QU3NUCCKUX BEIHUMH;

« XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKHe SBICHHS W TPOLECChI,
MCIIONB3YS NPaBUIIA CIOXKEHHMsI CHII (BIOJb OJIHOM mpsimMoi), 3akon I'yka,
zakoH [lackans, 3aKoH Apxumena, IIpaBUJIo paBHOBECHs pbIdara (6noxa),
«30710TOe [PABHUIO» MEXAHMKHM, 3aKOH COXPAHEHHs MeXaHHYeCKOH
SHEpruM, MNpd O9TOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA H
3allUChIBATh €r0 MaTeMaTH4YeCKOoe BbIPAKCHHE;

« 00BACHATH (PU3HUECKHE SIBJICHHUS, IIPOLIECChl U CBOMCTBA TeJl, B TOM HHCIIC U
B KOHTEKCTE CHUTyalWil [PaKTHKO-OPUEHTHPOBAHHOIO  XapakTepa:



BBISIBIIATH IIPUYMHHO--CJIE/ICTBEHHBIE CBA3H, CTPOUTH oObsicHeHUe U3 1-2
JIOTHYECKMX LIAroB ¢ OMOopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (M3MUECKHX
SBJICHUH, (U3UYECKUX 3aKOHA HJTH 3aKOHOMEPHOCTH;

e pelaTh pacuéTHble 3a7auk B 1—2 JeHCTBUA, UCIIOJIB3YS 3aKOHBI 1 dhopmyibl,
cBsi3bIBatOlMe (PU3MUECKHE BEJIMYMHbI: HAa OCHOBE aHaiu3a YCJIOBHS
ja/aqi  3aNMChIBATH  KPATKOE YCJOBHE, TMOJCTAaBIATH — (DH3MUECKHE
BeJIMUMHBl B (POPMYIIBI M MPOBOAWTH PacyEThl, HAXOAWUTH CIIPABOHBIC
JlaHHble, HeOOXOAUMBIE JUIsl peLeHUs 3a/ia4y, OLeHUBATh pEeAHCTHIHOCTD
MOJIy4eHHOH (PU3MUYECKOM BEIIMIHHBI]

e pacnosHaBaTth MpoONEMbl, KOTOpble MOXKHO peLIMTh TIpH  [MOMOLIH
(hM3MUECKHMX METOJI0B, B ONIMCAHMHU HCCIIC/IOBAHMS BBIICATE IPOBEPACMOC
npeanojioxkeHue  (rumoTesy),  pasiuyatb W MHTCPIPETHPOBATH
[OJIydEeHHBIH pe3y/IbTar, HAaxOJUTb OWIMOKH B XOJ€ OMNBITa, Ae1aTh
BBIBOJIBI [10 €ro pe3yJibTaTaMm,;

« [POBO/IUTH OIBITHI 1O HAOMIOIEHUIO (PUHICCKUX ABJICHUH WJIH PU3UYECKUX
cBOHCTB Tel: (OpPMYIMpPOBATL TMPOBEPsieMble NPEANOIOKEHNA, cobuparhb
YCTAHOBKY U3 IPEUIOKEHHOr0 000py/10BaHHs, 3allUChIBATL XO/ OlbITA 1
GopmyHpoBaTh BHIBO/bI;

e BBIIIOJIHATH MPsSIMble H3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl TEJI4, o0béMma,
CWJIBI M TeMIeparypbl C HCIOJIb30BaHMEM aHajloTOBbIX H U (POBbIX
nprHOOpPOB, 3alMCHIBATH [1OKA3aHMs [PUOOPOB C  yuETOM 3aJaHHOM
abCOIOTHOM MOrPeLIHOCTH H3MEPEHHH;

¢ [[POBOJIUTH HCCIIE/IOBAHUE 3aBHCHUMOCTH OIHOM (PU3MYECKOH BEJIMYHUHbBI OT
JPYroil ¢ MCHOJB30BAHHEM IIPAMBIX H3MEPeHMUH (3aBUCHMMOCTH Iy TH
PaBHOMEPHO JBIIKYIIErocsl Telld OT BPEMEHM JBWXCHHA Tejd, CHIIBI
TpeHHs CKOJIbKEHHUs OT Beca TeJa, KayecTsa 00padoTKu MOBEPXHOCTEH TeJl
¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOLLA/IH CONPHKOCHOBEHHUS TeJl, CHJIbI
YIPYrOCTH OT Y/UTHHEHHS! [PYKMHBI, BBITAIKABAIOIIEH CHIIbI OT o0Béma
MOrpYKEHHON YacTH Tela M OT MJIOTHOCTH JKUJKOCTH, €€ He3aBHCHMOCTH
OT MJIOTHOCTH Tena, OT FTYOUHBI, HAa KOTOPYIO MOTPYKEHO TeJo, YCIOBHH
[1aBAHMS Tell, YCJIOBMH paBHOBecHsi pbdara W OJIOKOB), y4acTBOBATh B
[UIAHMPOBAHUM  yuyeGHOro MCC/Ie/0BaHus, COOMpaTh yCTaHOBKY M
BBITIONHATH W3MEpEeHMs, Cleys NpeIoKeHHOMY IUaHy, (QHKCHpOBATH
pe3yabTaThl MOJY4EHHOH 3aBHCMMOCTH (PH3HHECKMX BEIHYHH B BHIC
MpeJUIOKeHHbIX Tabnull M rpaQukos, AelaTh BBIBOJbBI 10 pe3yjbTarTaM
Hcclle10BaHus;

« IPOBOJIMTH KOCBEHHbIE H3MEpeHHs (HU3HUYECKUX BEJIMIHH (TJIOTHOCTH
BEIIeCTBA IKHUIKOCTH M TBEPJOro Teja, CUla TPEHHMSA CKONbKCHMA,
JaBIEHMe  BO3AyXa, BbITAJIKMBAOIAs  CHja, JIGHCTBYlOWlas — Ha
MOrpyKEHHOE B JKUAKOCTH TeNo, KOIP(HUIMEHT IMOJIE3HOro neHdcTBHS
MPOCTBIX ~MEXAHM3MOB), Clelysl TPEUTIOKEHHON  MHCTPYKIMH: TP



BBIMIOJIHEHWH W3MEpeHHH coOupaTh SKCIEPHUMEHTAIbHYIO YCTAaHOBKY H
BBIUMCJISATH 3HAUeHHE HCKOMOMH BEJTHYHHbI;

¢ COOJIIOIATH MPAaBUIA TeXHUKHM Ge3011aCHOCTH MpH paboTe ¢ 1abopaTOpHbIM
000pyl0BaHHEM,

e yKa3blBaTh MPUHLMIbLI JCHCTBAS MPUOOPOB M TEXHUYECKHX YCTPOHCTB:
BECBI, TEPMOMETp, JMHAMOMETp, COOOLIAIONIMECS COCY/bl, Oapomerp,
pbIyar, MoJABUKHBIA U HENOJABHIKHLIH 0JI0K, HAKJIIOHHAS MJIOCKOCTB;

e XapaKTepH30BaTh  MPUHUMILI  JACHCTBHS ~ M3YYCHHBIX  MpPHOOpOB M
TeXHMYECKMX YCTPOWCTB ¢ OINOpPOH Ha MX OmMcaHusi (B TOM 4HMCIeE:
MOJIMITHUKH,  YCTPOMCTBO — BOJOINPOBOJA, THIPABIMYECKUH  IIpecc,
MaHOMeTp, BBICOTOMEP, MOPIIHEBOH HACOC, APEOMETP), UCIOb3Ys 3HAHMA
0 cBOicTBAX (DU3MYECKUX ABJICHUI U HEOOXOAMMbIE (U3NYECKHE 3aKOHDI
M 3aKOHOMCPHOCTH;

« [IPUBOIUTH TIPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEPAX) MPAKTHYECKOro
MCIIONIL30BAHUS  (DM3MYECKUX 3HAHUH B [OBCEIAHEBHOH JKH3HM JUIA
obecrieuennss Oe30macHocTM npu  o0palleHMH ¢ npubopamMu  u
TeXHHYECKHMH YCTPOWCTBAMH, COXpaHEeHHs 310pOBbi U COOJOJACHUS
HOPM KOJIOTHYECKOTO IOBEJICHHSI B OKPYKaIOLIEH Cpe/ie;

e OCYIIECTBIAT, OTOOp HCTOYHHKOB MH(popmauuun B  MHTepHere B
COOTBETCTBHUH C 3a/laHHbIM [TOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIONIHXCS
3HAaHMM M MyTEM CpaBHEHHMS pas3/IMYHBIX HCTOYHMKOB  BBIAEIATH
HH(OPMAIIMIO, KOTOpas SABISETCS [IPOTHMBOPEUMBOH MIJIM MOXKET ObITh
HEJIOCTOBEPHOM;

e UCIIOJIB30BATh 1P BBINOJIHEHUH Y4eOHBIX 3a/laHiid Hay4HO--IIOIYJISAPHYIO
nuTepatypy  (GHU3MYECKOro coJep)KaHus, CIPAaBOYHBIC MaTepHallbl,
pecypcbl cet MHTepHer, BiajeTh NpuéMamMi KOHCIIEKTHPOBAHUSA TEKCTa,
npeodpazoBanus HHGOPMALMU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpPATKME IHMCbMEHHbIE W YCTHBIE COOOIICHHS HA
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMalUK (PU3MYECKOTO COAepKaHus, B TOM
ypcsie myOJIMYHO JieNaTh KpaTKue COOOLIEHMs O pe3ylibTarax IPOeKTOB
WIM  y4eOHBIX HCCIIe/IOBAHHMH, 0pM 3TOM TPaMOTHO HCIIOJIB30BATh
M3yuyeHHBbI MOHSTUIHBIN ammapar Kypca (U3HKH, CONPOBOKIATH
BBICTYIIJICHUE IIpE3eHTallheN;

eIIpU BBINOJHEHHWHM Y4eOHBIX TPOCGKTOB M HCCIIEJI0BAHUM pacrpeenaTh
0053aHHOCTH B TpyINe B COOTBETCTBHH C IOCTABJICHHBIMH 3a/ladamH,
CJIeNTh 3a BBINOJHEHUEM I[JlaHa JACHCTBHMHM, aJIeKBaTHO OLIEHWBAaTh
cOOCTBEHHBIH  BKJaJ B JIeSTEJbHOCTb  TPYyIIlbl,  BBICTPauBaTh
KOMMYHHKaTHBHOE B3aMMO/IeHCTBHE, YIUThIBasi MHEHHE OKPYKatOUINX.

K koHIly oOydeHus B 8 KJacce MpeMeTHbIE pe3yJIbTaThl Ha 6a30BOM ypOBHE

JOIKHBI OTPaKaTh C(HOPMHUPOBAHHOCTh Y 00yHAIOLIMXCsl YMEHHUI:!



e UCTIOJIB30BATh IMOHSATHS: Macca M pa3Mepbl MOJIEKYJl, TEIJIOBOE NBHKEHHE
aTOMOB M MOJIEKYJl, arperaTHble COCTOSIHUS BellleCTBa, KPUCTAUIMUECKHE U
amop(Hble Teja, HACBICHHBIH W HECHACBHILIEHHBIH Map, BIAXHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSs OHEeprus, TEIUIOBOH JBHUraTellb,
3JIeMEHTapHBIN 2JIEKTPUUECKHUH 3apsjl, dJIEKTpHYecKoe 110Jie, MPOBOJHHKH
U JINDJICKTPUKH, TOCTOSIHHBIN JIEKTPHUYECKHH TOK, MArHUTHOE I10J1€;

e paziMuaTh sBJIEHUS (TEIUIOBOE pacllMpeHHe M CXKaTue, Telulonepeaayia,
TEIUIOBOE paBHOBECHe, cMauyMBaHUE, KaNWIISIpPHBIE SIBICHHS, UCIIapeHHeE,
KOHJIEHCALIUS, TUIaBJeHUe, KpHMCTain3anus (OTBep/eBaHHUE), KHIIEHHUE,
TerJionepe/iaya (TerJIoNnpoOBOAHOCT, KOHBEKIIHS, U3JIy4eHHE),
3JIeKTpU3aLMs Tell, B3auMO/IeiicTBHE 3apsA0B, NEHCTBHS JIEKTPHUYECKOro
TOKa, KOPOTKOE 3aMblKaHWe, B3aUMOJCHCTBHE MArHMTOB, JICHCTBUE
MarHMTHOTO I10J8 Ha MPOBOJHUK C TOKOM, 3JICKTPOMAardMTHas WHIYKIHS)
MO0 OINMCAHMIO MX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX 1laHHOe (PU3MUeCcKoe sBJICHHE,

epacro3HaBaTh  TPOSIBIEHHE  H3YYEHHBIX  (DU3MYECKUX  SBICHUH B
OKpY’XKalollleM MHpe, B TOM uHcie (H3UMUeCKUe SIBJICHHS B IpUpPOJIE:
MOBEPXHOCTHOE HATSDKEHME M KalWUIIpHBIE SBJICHHS B IPHUPOJIE,
KpUCTalllbl B rpupoje, uainyueHue CosHna, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pazoBaHHe PoCkl, TYMaHa, HHesl, CHera, 3J1eKTpHYeCKHe
sBJIeHUs1 B aTMocdepe, 3JeKTPHYECTBO KHUBBIX OpPraHW3MOB, MarHMTHOE
noJjie 3emMiiu, Jpeiid MoaocoB, posib MAarHUTHOIO MOJIA I KU3HM Ha
3eMJie, TOJSPHOE CHAHME, IIPH ITOM IEPEeBOJAMTH MPAKTHYECKYO 3alady B
yueOHYI0, BBIJIEJIATh CYIIECTBEHHbIC CBOWCTBA (MPU3HAKH) (PH3UYECKHUX
SIBIICHUH;

 ONMCHIBATH M3YyYEHHbIC CBOHCTBA TeJl U (U3MYECKHE SBICHHS, MCIIOJIb3YH
(Gu3nyeckre BETUUUHBI (TeMrepartypa, BHYTPEHHsS SHEPrus, KOJHYeCTBO
TEIJIOTBI, YJelibHas TerIoEMKOCTh BEleCTBa, Y/eJbHas TeIoTa
MyIaBJIeHMsi, yJejbHas TerjioTa napooOpa3oBaHMs, YyJejdbHas TerjaoTa
CropaHusi TOIUIMBA, KOX(MQUIHMEHT MOJE3HOro JEeHCTBHS TEMIOBOH
MAalIMHbl, OTHOCHTE/IbHAs BIAKHOCTh BO3/AYyXa, JJIEKTPUYECKHH 3apsii,
CHJla TOKa, DJIEKTPUYECKOe HaNpsKeHHe, CONPOTHBJICHHE I[POBOJHHUKA,
ylieJIbHOe COIIPOTUBIICHHE  BEILECTBa, pabora M MOLIHOCTH
3JIeKTPUYECKOr0  TOKa), TIpU  ONHMCAHWH  TPaBUIBHO  TPAaKTOBAThH
(GU3MUECKUI CMBICI HCIONL3YEMBIX BEIMYMH, 0003HAUEHUS U eIMHHLIbI
Gu3MuecKuX BeJWYMH, HAXOAUTb (OPMYJIbl, CBSA3bIBAIOLIME JAHHYIO
GU3MYEeCKyIO0 BEIHYMHY C JIDyTMMH BeJH4YMHAMH, CTPOMTH rpadguku
M3y4eHHBIX 3aBUCUMOCTEH QU3MUECKUX BEJIUYHH;

e XapakTepu30oBaTh CBOHCTBA Tes, (U3MUYECKHE SBJICHUS U TMPOLECCH,
MCIIONb3YSl OCHOBHBIE [OJIOKEHUSI MOJIEKYIISIPHO--KUHETHYECKOH Teoprn
CTPOEHHUS BELIECTBA, NMPHHLMII CYNEeprO3UIMM 110JIel (Ha KaueCTBEHHOM



YpOBHE), 3aKOH COXpaHeHHs 3apsja, 3akoH OMa /Uit yyacTKa LerH, 3aK0H
Jlxoyns—JleHna, 3akoH COXpaHEHWs OSHEpPruH, TIpd JTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCbIBaTh €ro MareMaThieckoe
BbIpaKeHHeE;

¢ 00BACHATL (PU3MYECKHUE [IpPOLecChl M CBOWCTBA TeJ, B TOM YHCIC U B
KOHTEKCTE CUTyallMi MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIAB/ISATD
[IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00bACHEHHE U3 1—2 JOrHYecKuX
LaroB ¢ Onopoil Ha 1-2 M3y4YEHHBIX CBOMCTBA (U3HYECKUX SABJICHHH,
(GU3HMUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHble 3a/aud B 2—3 IelCTBUS, UCIONIB3Ys 3aKOHBI H bopmyibl,
CBA3bIBalOIIME (U3UUECKHEe BEJIMYMHBI HA OCHOBE aHalii3a YCIOBHA
3a/1auM 3alHChIBaTh KPATKOE yCIOBHE, BLISBIIATE HEAOCTATOK JaHHbBIX JUI5
pellleH s 3a71auk, BbIOHpaTh 3aKoHbl M (opMyiibl, HeoOXoauMble JUls €€
pelleHusi, NPOBOJAUTh pacdy€Tbl M CpPaBHUBATH [1OJy4EHHOE 3HAYCHUE
(Gu3U4ecKoit BEIMUUHBI C M3BECTHBIMU JTAHHBIMHM;

e pacro3HaBaTh MpoOJEeMbl, KOTOpble MOXKHO pPEUIHTh MpH  IOMOILH
(bU3HYECKUX METOJOB, MCIOJb3Ys ONKMCAaHHe HCCIEeI0BaHKs, BBIACIATH
poBepsieMoe  IPEeII0JIOKEHHE, OlEeHUBAaTh [PABUIBHOCTb  IOps/IKa
MPOBE/ICHHS UCCIIEIOBAHUS, JIe/IaTh BbIBO/DI;

« IPOBOINTH OMBITHI 10 HAOMOAEHHIO (PU3NUCCKUX ABJECHUH UM PU3UICCKHX
CBOMCTB Tel (KaluIspHble SIBJE€HUs, 3aBUCMMOCTD [1aBJIeHUs! BO3/lyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUA U HAarpeBaHUs
MpU U3JIy4eHHH OT LBeTa M3Jy4aiomled (Moriollarouen) NoBepXHOCTH,
CKOpPOCTh MCIIAapeHHsi BOJbI OT TeMIIepaTyphbl KHAKOCTH M IUIOWIAAH ¢
[MOBEPXHOCTH, 3JEKTpHU3alMs Tel M B3aUMOIEHCTBHE DJIEKTPUYECKHX
3apsJioB, B3aUMOJEHCTBHE  IIOCTOSHHBIX ~ MArHMTOB, — BH3YaJlH3alUs
MArHUTHBIX MOJIEN MOCTOSHHBIX MarHuTOB, J€HCTBHUS MarHUTHOrO 110J1s1 Ha
MPOBOJHUK  C  TOKOM,  CBOWCTBAa  3JIEKTPOMAarHuTa,  CBOHCTBA
5JIEKTPOJIBUIaTellss TMOCTOSHHOINO TOKa): (OpMyJHpOBaTh MpPOBEPSAEMbIC
[pe/INoN0KEHUs, COOMPATh YCTAHOBKY M3 NPE/UI0KEHHOro 000py10BaHus,
OITMCHIBATh X0/ OIBITA U (POPMYJIUPOBATh BbIBOBI,

« BBIMOJIHATE MPAMBIE M3MEPEeHHs! TeMIlepaTyphl, OTHOCHTEILHOH BJIAXKHOCTH
BO3/lyXa, CHJIBI TOKAa, HANpsHKeHUs C MCII0Jb30BAHUEM aHAJIOrOBBIX
MPUOOPOB M JATYUKOB (PU3MUECKHUX BEJIMYHH, CPaBHUBATh PE3YJIbTATHI
M3MEpeHHH ¢ YIETOM 3a1aHHON a0COJIHOTHON TOrPELIHOCTH;

« [IPOBOJIUTH MCCIIEI0OBAHHE 3aBUCHMOCTH OIHOM (M3MYECKOH BEIMYMHBI OT
JPYroii ¢ MCHONb30BAHMEM  [PSMBIX ~ M3MEPEHWH  (3aBHCHMOCTH
COINPOTUBIICHUS TIPOBOAHMKA OT €ro JUIMHBI, [JIOLWIAAX IONEepeYHoro
CeyeHHs U YIeJIbHOro COTPOTUBIIEHHUS BEIECTBA IIPOBOJHHKA, CHIIBI TOKA,
WAYLIEro 4epe3 [POBOAHHUK, OT HAlpsKEHHs Ha  IPOBOJIHHMKE,
yccsleIOBaHHe  I0C/Ie/0BAaTeIbHOr0 W [apaulellbHOr0  COeAMHEeHHH



[POBOJIHMKOB): IUIAHMPOBATh HCC/IEI0BaHKUe, COOMpaTh YCTAHOBKY M
BBITIOJIHATh M3MEPEHHs, ClIeys M[pe/UIOKEHHOMY IUIaHy, (QUKCHpOBaTh
pe3ysbTaThl TMOJNYYEHHOH 3aBUCHMOCTH B BHAe TabIMLl H rpaduKos,
JIeJ1aTh BBIBOJIBI 110 pe3yJ/ibTaTaM MCCleI0BaHus,;

¢ IPOBOIUTH KOCBEHHbIE HM3MepeHHsi (U3MUECKHX BeIndnH (yaesnbHas
TeIIOEMKOCTh  BElleCTBA, CONPOTHBIEHHE IPOBOJHMKA, pabdoTa U
MOLIHOCTb HJIEKTPMYECKOro TOKa): MJIaHHpOBaTh W3MepeHus, cobuparhb
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEysl NPeAIOKEHHOH NHCTPYKIHH, 1
BBIYMCIIATH 3HAYEHUE BEIMYHHBI,

e COGII0/1aTH MPaBUIa TEXHUKH Ge3omacHoCTH npu paboTe ¢ J1aboOpaTOPHbIM
000pyI0OBAHHUEM,

¢ XapakTepH30BaTh  NPMHUMIB  JEHCTBHA  M3Y4EHHBIX —MpPHOOPOB M
TeXHHYECKMX YCTPOMCTB C ONOpOil Ha HX OMNHCAHUS (B TOM HHCIIE!
cuCTeMa OTOIUIEHHS JIOMOB, MIPOMETPp, fapoBas TypOWHA, amIepmerp,
BOJILTMETP, CYETYHUK 3JIEKTPUUECKOH DHEPIHH, 3JICKTPOOCBETHUTEJIBHbIC
npuBOpBI, HarpeBaTesbHble IEKTPONPHOOpPLI (MPUMEPbI), JNEKTPHIECKUC
[peOXPAHUTEIIH], IEKTPOMATHHT, HJIEKTPOBUTATe b OCTOSHHOIO TOKA),
HCIIONB3YS 3HAHMS O cBOHcTBaX (U3MUECKHX SBJICHUH W HEOOXONMMBIC
¢u3ryuecKre 3aKOHOMEPHOCTH;

*PACro3HABATh MPOCTbIC TEXHUYECKHWE YCTPOMCTBA W M3MEPUTEILHDBIC
NpuGOpbl MO CXeMaM M CXeMAaTHYHBIM PUCYHKaM  (3KHIKOCTHbIH
TEPMOMETpP, TEPMOC, MCHXPOMETpP, FMIPOMETP, JBHIaTe/b BHYTPEHHETO
cropanus, 3JIEKTPOCKOI, PEeoCTar), COCTAaBIATH CXEMBbl IJEKTPUUCCKHUX
[ernei ¢ mociae0BaTe/IbHBIM U Mapajie/IbHbBIM COCIMHEHHEM 3JIEMEHTOB,
pasjiiyas ycIoBHble 0003HAUEHHS HIEMEHTOB /IEKTPUYCCKHX LereH;

« [IPUBOJIUTH MIPUMEPBI (HAXOUTh HH(POPMALMIO O IIPUMepax) NPaKTHYECKOTo
UCIIONB30BAHUS (PU3UYECKMX 3HAHUNA B TOBCEIHEBHOW JKH3HH JUIA
obecrieuenuss Oe3omacHoCTH npH  obpamieHud ¢ npubopamu W
TeXHUIECKHMMH YCTPOHCTBAMHM, COXPaHEHHsI 370pOBbsi M COOJIIOICHHS
HOPM 3KOJIOTHYECKOTr0 MOBEICHHs B OKPYIKAIOLIEeH Cpe/ie;

«OCYIIECTBIATL  MOWCK  HHpopMaluu  (QU3MUECKOro  COJepXKaHus B
MuTepHeTe, HA OCHOBE HMMEIOIIMXCA 3HAHUH W IyTEM CpaBHEHUS
JIOTMOJIHUTEBHBIX ~ MCTOYHUKOB  BbLAEIATH  MH(pOpPMALMIO,  KOTOpas
SIBIISIETCS IPOTHBOPEUMBON MIIE MOXKET OBITh HEJIOCTOBEPHOM;

« HCII0JIb30BaTh [P BBITIOJIHEHUH Y4YeOHbIX 3aJaHMH Hay4HO--TIOMYJISPHYIO
nutepaTypy  (M3HYecKOro - CoaepiKaHusi, CIIPAaBOYHBIC — MaTE€pHabL,
pecypcbl cetd MHTepHeT, BiaajeTh NpuéMaMyu KOHCIIEKTHPOBAHHS TEKCTa,
npeobpa3zoBaHus HHPOPMALUK U3 OJIHOH 3HAKOBOH CHCTEMBI B IPYTYIO;

«CO3/1aBaTh COOCTBEHHBIE IMCbMEHHBIE M KpaTKue YCTHbIE COOOLIEHHS,
0000mas MHGOPMALMIO W3 HECKOJIBKMX HCTOYHHKOB (HU3HYECKOro
cogepKaHus, B TOM uyucie MyOJIMYHO TMPeACTABIATE Pe3y/bTaThl



IPOEKTHOM MIIM MCCIIEI0BATE/ILCKOH JesTeIbHOCTH, IPH 3TOM IPaMOTHO
MCIIOJIb30BATh M3yUeHHbIM MNOHATHHHBIA amnmapaT Kypca (hU3UKH,
CONPOBO’K/1aTh BBICTYIIJIEHHE TIpe3eHTallheH;

elIPM BBIIIOJIHEHUM Y4YEOHBIX [POEKTOB H yceieoBaHui  PU3MYECKHX
MPOLIECCOB  pacrpesie/aTh O0S3aHHOCTH B TpyNne B COOTBETCTBHH C
[OCTaBJICHHBIMHU 3aJa49aMHu, CJICJHTh 3a BBINOIHEHNEM IIaHa JeHCTBHI U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATDH coOCTBEHHBIH BKJa)l B
JeSITeIbHOCTD TPYIITIbI, BHICTPAMBATH KOMMYHHMKATHBHOE B3aHMOJICHCTBHE,
MpPOSIBIISS TOTOBHOCTD Pa3pelarh KOH(IUKTHI.

K kouiy oOyueHusi B 9 kjacce npe/iMeTHbIe pe3yJibTaThl HA ©a30BOM ypOBHE

JIOJKHBL OTpaskkaTh CHOPMUPOBAHHOCTE Y 00YHalOLIMXCst yMEHHUH:!

e UCIIOJIH30BATh  [OHATHUA: CcHcTeMa  OTc4€Ta, MaTepHalbHas  TOUKa,
TPAaeKTOPHs, OTHOCHTEILHOCTh MEXAHWYECKOIO JBHIKCHUA, Jedopmalius
(ynpyrasi, MuacTuyeckas), TpeHHe, LEHTPOCTPEMHUTEIBHOE YCKOPEHHME,
HEBECOMOCTh W Ieperpy3ku, LEHTpP TsKecTH, abCOJIOTHO TBEPAOE TEIO,
LEHTp TSAKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KosnebaHus U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPasByK, DJIEKTPOMAarHWTHbIC BOJIHbI,
[IKaja eKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTD,
CIIEKTPbl HCMyCKaHMs ¥ NOrIOIIeHH s, anbda-, OeTa- U raMma-u3iyenns,
M30TOIIbI, SZIePHAst SJHEPreTHKA;

epazIuuaTh sBIEHMs (paBHOMEpHOE U HEPaBHOMEPHOES [PSAMOJIMHEHHOE
JABW/KEHHE, PaBHOYCKOPEHHOE IpPAMOJIMHEHHOe JBHKEHHE, cBOoOOHOE
najieHue Tejl, PABHOMEPHOE JIBHIKCHHE 110 OKPYKHOCTH, B3aMMO/JIEHCTBHE
Tesl, peakTUBHOE JBHKeHHe, KojedaTe/lbHOe ABHIKEHHE (3aTyxarolue “
BBIHYKJ€HHbIE KOJeOaHus), pe3oHaHC, BOJIHOBOE JBHKCHHE, OTPAKEHHC
3ByKa, NPSIMOJIMHEHHOe paclnpoCTpaHeHWe, OTPAKEHHUE W MPEJOMJICHHE
cBeTa, MOJIHOE BHYTpPEHHee OTpakeHHe CBeTa, pas/ioxkeHHne Oenoro cera B
CLIeKTp M  CJIOKeHHe CIEeKTpajlbHbIX IBETOB, JHCIEpCHs  CBET4,
ecTeCTBEHHAs PaJMOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOro CIIEKTpa
U3ly4eHHs ) 110 OIMCAHUIO X XapaKTEPHbIX CBOMCTB W Ha OCHOBE OTIBLITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SBJICHHE,

¢ PACTIO3HABATh  MPOSBICHHE  M3YUEHHBIX  (PH3HYECKHX ABJIEHUH B
OKpy’KaiolleM Mupe (B TOM uucle (U3MYeCKHe ABICHHUS B TPHPOJE:
MPUIMBbI ¥ OTJIHBbI, ABIKeHHe ManeT CONHeIHOH CHCTEMbI, PEAKTHBHOE
JBH)KEHHE JKUBBIX OPraHu3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH,
3eMieTpsceHue, CcelicMUYecKue BOJHBI, 1lyHaMmH, 93X0, lBeTa Tel,
ONTHYECKHE SIBJIEHHS B 1IpUpo/ie, OHOJIOrHYECKOoe eHCTBHE BHIMMOTO,
yIBTPaUONETOBOrO M  PEHTIGHOBCKOIO — W3JIydYeHHH, eCTeCTBEHHBIH
paZMOaKTUBHBIA (JOH, KOCMHYECKHE JIy4H, PaJHOaKTHBHOC MH3IIyHCHHC
NPUPOAHBIX MHHEpaloB, /JEHCTBHEC pPaJHOaKTHBHBIX M3Ty4YeHUH Ha
OpraHu3M desoBeKa), MPH STOM IMEPeBOJAUTH TPAKTHYCCKYIO 3alady B



y4eOHYI0, BBIIENATH CyIIECTBEHHbIC CBOHCTBA (NPU3HAKK) (QU3MYECKHX
SIBJIEHUH;

¢ OMIMCBIBATL M3yuYE€HHbIE CBOICTBA Tel W (PU3MUECKHE SIBICHHS, HUCIIOJIL3YS
Gu3nueckne BeIMYMHBI (CpeiHAs M MIHOBEHHAs CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHKEHHM, YCKOpEHHE, MepeMelleHHe, MyTh, yrjioBasi
CKOpOCTBb, CHJIAa TPEHHs, CHJla YNPYroCTH, CHJa TXKECTH, YCKOpCHHE
cBOOOJHOIrO TMajieHus, BeC Teja, HMIIYJIbC Tejla, HMIYJBEC CHIIBI,
MexaHudeckas pabora M MOLIHOCTh, IOTEHUHAJbHAs SHEPrus Tea,
[OAHATOrO HaJ{ MOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHAsA HEPrusi CHKATOMU
MPYKHHBI, KHHETHYeCKas OSHeprus, II0jHas MeXaHW4YecKas OSHEprus,
MepUHo/I ¥ 4acToTa KoebaHuii, JIMHa BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPeJOM/IeHHs Cpe/ibl), NPH ONUCaHUH
[PaBHJIBHO TPAaKTOBaTh (U3MYECKHH CMBICT HCIIOJIB3YEMBIX BEIIMYHH,
0003HAYEeHHs W eIMHMILI (U3MYECKHX BeIMYHUH, HAXOIMTh (OPMYIIBL,
CBS3BIBAIOLIME JIAHHYIO (U3MUYECKYIO BEJIMYMHY C JAPYTHMH BEIUYMHAMH,
CTPOMTH rpa)MKK H3YUEHHBIX 3aBUCUMOCTEH QU3MYECKUX BEINYHH;

o XapaKTepH30BaTh CBOWCTBA TeJl, (U3HYCCKHE SBJICHHUSA W TPOLECCH,
MCITIOJIb3YSl 3aKOH COXpaHEeHWsl HEpPruH, 3aKOH BCEMHUPHOIO TATOTEHHH,
MPUHIMIT  CYIEPIO3ULIMKA CHJI, MPHHIMI OTHOCHTENbHOCTH [anuies,
3aKkoHbl HploTOHA, 3aKOH COXpaHeHHs HMITYJIbCA, 3aKOHbI OTPaXKeHHS U
IpeIOMJIEHUS CBETA, 3aKOHbI COXPaHEHHS 3apsi/I0BOI0 ¥ MacCOBOro Yucel
MpU SCPHBIX PEaKUMsX, [[PU ITOM JaBaTh CJIOBECHYIO (OPMYTHPOBKY
3aKOHA M 3alUChIBATh €I0 MAaTEMATHYECKOE BBIPAKEHUE,

¢ O0BSCHATH (PU3MHECKHUE Mpollecchl W CBOMCTBA TeJl, B TOM YHCIE H B
KOHTEKCTE CHTYallUH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIAB/IATH
NPUYMHHO--CJIEJICTBEHHBIC  CBS3M, CTPOMTH  OOBsAcHeHue w3 23
JIOrMYECKUX 11aroB ¢ Ornopoil Ha 2—3 W3y4eHHBIX CBOMCTBA (QU3MYECKHUX
ABJIEHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pelIaTh pacyéTHbIE 3a7a4i (ONMHUpAIOLIMecs: Ha CUCTeMY M3 2—3 ypaBHEHHMH),
MCTIONb3YSl 3aKOHBI U (hOPMYJIBI, CBS3bIBAIOIINE (H3MYECKHE BEJIHYNHBL:
Ha OCHOBE aHaju3a YCJIOBUA 3aJayd 3allkuCchiBaTh KpaTKoe YCIOBHE,
BbISIBJISATH HEJIOCTAIONINE WM M30LITOUHBIE JlaHHbIe, BHIOMPATh 3aKOHBI U
(hbopMyJibl, HeOOXOMMBbIE JUIsl PEeLIEHHUs, IPOBOJIMTE PACYEThl H OLICHUBATh
PeaJIMCTHYHOCTB MOTy4eHHOro 3Ha4eHUs! YU3MIECKON BEJTUYUHBI;

e pacrio3HaBaTh MNpoOJIeMBbI, KOTOpble MOXKHO pELIHWTh IpH  TOMOIIH
(bHU3MYeCKUX MEeTOOB, HCIOJIb3ys ONMCaHHE HCCIeNOBaHHUs, BbIACNATH
poBepsieMoe  TPEANoJIOKeH!e, OLEeHMBATh [PABUJIBHOCTB  IOPsi/Ka
MpOBENEHUsl  MCCIEJOBaHMs, JejaTh  BbIBOJbl, HWHTEPNPETHPOBAThH
pe3yJbTaThl HAOMIOAEHHI U ONBITOB;

« [IPOBOJIUTH OMBITHI 110 HAGIIOAEHHUIO HU3UIECKUX ABIEHUI UM QU3HUECKHX
CBOMCTB Tell (M3yueHHe BToporo 3akoHa HeloToHa, 3akoHa COXpaHEeHMS



YHEPruH, 3aBUCHMOCThL Tepuoja KojieOaHui MpYyKMHHOTO MasTHHKA OT
Macchl Ipy3a M HKECTKOCTH NPYKHUHbI U HE3aBUCUMOCTH OT aMIUIATY/IbI
MaJIbIX ~ KoJieDaHWil,  NpsAMOJIMHEHHOe  paclpocTpaHeHWe  CBeTa,
pasniokeHHe Ge/oro cBeTa B CNEKTP, M3ydYeHHe CBOHCTB n300paXkeHUs B
MJIOCKOM 3€pKajie W CBOMCTB M300pakeHHsi NpeiMeTa B cobupatolLei
JIMH3e, HaGIIoeHHe CIUIONIHBIX M JIMHEHYaThlX CIEKTPOB H3IYyHCHUs):
CAMOCTOSITENIEHO ~ cOOMpaTh  yCTaHOBKY W3 M30bITouHOro  Habopa
000pY/10BaHHsl, OITUCHIBATH XO/1 ONbITA U €r0 Pe3ysbTaThl, dhopMyupoBaTh
BBIBO/1bI;

« IPOBOJIMTH TPH HEOOXOAMMOCTH CEpHIO TMPAMbIX H3MEPEHHH, ONpejelss
cpejHee 3HadeHMe M3MepsieMoil BenuuMHbl ((OKYCHOE paccTrosHue
cobupatomeil  JuH3b1), 00OCHOBBIBATH  BBIOOP criocoba U3MepeHus
(u3MepHTeNbHOrO npHbopa);

« IPOBOJNTL  MCCJIE0BAHME  3aBUCUMOCTEH — (QU3MYECKHX — BEJIMYMH  C
MCIIOJIB30BAHUEM IMIPSMBIX H3MEpPEHHUH (3aBUCUMOCTb ITyTH OT BPEMEHH
NpY PaBHOYCKOPEHHOM JIBMKeHMH 0e3 Ha4albHOH CKOpOCTH, MEpHoaa
koJie0aHUM MaTeMaTH4YeCcKOro MasTHHKAa OT JUIMHBI HUTH, 3aBMCHMOCTH
yIJla OTpaKeHHsl CBeTa OT yIJla MajeHMst U yrja MpejoMyeHHus oT yrja
Majienusl): IUIAHHPOBATh MCC/EJOBaHHe, CaMOCTOATENLHO COOMpATh
YCTaHOBKY, (DMKCHpPOBATH ~ Pe3yNbTarhl  MOJYYEHHOHW  3aBUCHMOCTH
(hU3MUECKUX BENMYMH B BHae Tabiul W rpaduKoB, JeJaTh BBIBOJBI IO
pe3ynabTaTaM UCCIIeN0BaHMs;

« IPOBOJIUTH KOCBEHHBIE ~M3MepeHHusi (QU3NYECKHX BENUYHMH (cpenmsist
CKOPOCTH M YCKOpeHHe Tejla INpH PaBHOYCKOPEHHOM  IBHIKCHHH,
ycKOpeHHe CBOOOJIHOIO najeHusi, KECTKOCTh MpPYXKHUHbI, K03 puuueHT
TpeHHsi CKOJIBKEHHs, MeXaHHuyeckas pabora M MOUIHOCTb, 9acToTa H
nepuojl KosieGaHuil MaTeMaTHYeCcKoro M IpYKUHHOrO MasATHHKOB,
onTHUecKas CHia  coOMparolled  JIMH3BI,  PajMOaKTHBHBIH ¢doH):
[UIAHUPOBAaTh W3MEPeHHUsl, coOMpaTh IKCICPHMEHTAJIbHYIO YCTaHOBKY U
BBIMOJIHATD M3MEpeHHsl, Clie/lysl NPeAIOKEHHON UHCTPYKLMH, BBIUHCIIATE
3HAUEHME BEJMYMHB! ¥ aHAIM3UPOBATH MOJYUYEHHbIE PE3YIbTAaThl C YHETOM
3a/IaHHOM MOrPEIIHOCTH U3MEPEHH;

« COBMIONATH IPABUIA TeXHUKM Ge3011acHOCTH NpH paboTe ¢ 1adopaTopHbIM
o0opy10BaHHEM,

e pa3IMuaTh OCHOBHBIE [PU3HAKM M3YYCHHBIX ~(H3MYIECKHX MoJeIei:
MaTepuanbHas TOYKa, abCONOTHO TBEPIOE TeJO, TOYEUHbIH HCTOYHHK
cBera, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJejb aroMa, HYyKJIOHHas
MOJIelIb aTOMHOIO A/1pa;

e XapaKTepU30BaTh  NPHUHLMIbBL  JAEHCTBUA  H3YUCHHBIX npudopoB |
TEeXHUYECKMX YCTPOMCTB C OMOpOH Ha MX ONMCaHus (B TOM HHCIE:
CIIUIOMETp, JATYUKH [10JIOKEHHMs, PacCTOsHHA W YCKOPCHHMA, paKera,



IXOJIOT, O4YKH, Tepuckon, ¢oroannapar, ONTHYECKHWE CBETOBOJbI,
CIIEKTPOCKOII, JI03MMeTp, Kamepa BuibcoHa), HCHONb3Ys 3HaHUA O
cBoifcTBaX  (DM3MUECKMX  SIBJIEHMH W HeoOXoauMble — (pU3MYECKHe
3aKOHOMEPHOCTH;

e UCIIO/IB30BATh CXEMBbl M CXEMaTHYHbIe PUCYHKH H3YUCHHBIX TEXHHYECKHMX
YCTPONCTB, M3MEPHUTENIBHLIX MPHOOPOB M TEXHOIOTHYECKHUX MPOLECCOB
MpH peleHur y4yeOHO--IPaKTHYECKUX 3ajla4, ONTHYECKHE CXEMbI JUIA
MOCTPOEHHs H300paKeH i B IIIOCKOM 3epKajie U codupatoLel InH3e;

« IPUBOANTE TIPUMEPBI (HAXOAHTH HHGOPMAIHIO O TIpUMEpaXx) MPaKTHYECKOro
MCIIONIb30BAHMS  (M3MYECKUX 3HAHMH B [OBCEJAHEBHOM IKH3HM A
obecrievennss 0e30MaCHOCTM MNpW  oOpalleHHMH ¢ npubopamMu U
TeXHHYECKUMH YCTpOICTBAMH, COXpaHEeHHsS! 3/10POBbA M  COOIIOCHMUS
HOPM DKOJIOIMYCCKOro MOBEACHUs B OKPYIKAIOIICH Cpe/e;

¢ OCYILECTB/ISATH  IOUCK  HHpOpMaUMu  (QHU3MYECKOTO  COJAEpXKaHUA B
MnTepHeTe, caMOCTOATENILHO (HOPMYIUPYS TIOUCKOBBIA 3alpOC, HAXOAUTh
MyTH ONpeIeIEHNs JTOCTOBEPHOCTH MOMy4YeHHOH MH(POPMALMK Ha OCHOBE
MMEIOLIMXCS 3HAHUH U JIOTIOJHUTE/IbHBIX HCTOUYHHKOB,3

¢ HCII0JIL30BATh IMPU BBINOJHEHUH Y4eOHBIX 3aJaHMi HAy4HO--TIOMYJISPHYIO
auTepatypy  (GU3MYecKoro CcoaepyKaHus, CIpaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BiajieTh NpUéMamMu KOHCIIEKTUPOBAHHS TEKCTa,
npeodpa3oBaHusi HHYOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMbI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCbMEHHblE M YCTHblEe COOOLIEHHS Ha OCHOBE
MHPOPMALIMM K3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COJepPIKaHHU,
Mmy6JIMYHO MPE/ICTABISTE PE3YJIbTAThl TPOCKTHOH MIIM HCCIIE0BATENbCKOM
JesTebHOCTH, TIpM  JTOM  [PAMOTHO  HCIOJIB30BaTh  W3Y4€HHBIN
MOHATUIHBIA anmnapar W3y4yaeMoro paszieia (QU3MKM W CONPOBOKAATH
BLICTYIJICHME TIpe3eHTaledl ¢ yu€ToM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.



YYEBHO-METOJAUYECKOE OBECIIEYHEHHE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBSI3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI JUISI YYHEHUKA

METOJUYECKHE MATEPHUAJIBI JIJI5S1 YYHUTEJISA

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

WUHTEPHET



