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INHOACHUTEJIbBHAS 3AIINCKA

A

CopepxaHve NporpaMMbl HANpaBiI€HO Ha (POPMUPOBAHUE E€CTECTBEHHOHAy4YHON TI'PaMOTHOCTH
yYaluXxcs ¥ OpPraHu3alio0 H3y4yeHUs (U3MKM Ha NEATeIbHOCTHOW OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH TipeaMmeTa B peanu3anuu TpedoBanuit ®I'OC OOO k miIaHUpyeMBbIM JTHYHOCTHBIM U
METaNpeIMETHbIM pe3yJibTaTaM OOYyYeHHUs, a TakkKe MEXIPEIMETHBbIE CBA3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O O0OIIET0 0Opa30BaHMUs.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

Kypc dusnku — cucrtemoobpasyronuii sl €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEIMETOB, OCKOJIbKY
¢bu3nueckre 3aKOHbI JISKAT B OCHOBE MPOLIECCOB U SIBJIICHUH, H3y4aeMbIX XUMUEH, OMO0I0ruel, acTpoHO-
Muel u pusndeckoi reorpagueil. @usuka — 3TO NPeAMET, KOTOPbIN HE TOJIBKO BHOCUT OCHOBHOW BKJIa/1
B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO M MPEAOCTaBIsAET Hauboee siCHble 00pa3lbl IPUMEHEHUS
HAy4YyHOT'0 METO/a MM03HaHUs, T.€. CII0c00a MOJIy4YeHUs JOCTOBEPHbIX 3HaHUN 0 Mupe. Haxonen, ¢puzuka
— 9TO MpeAMET, KOTOpBbIM Hapsay ¢ APYTMMHU €CTECTBEHHOHAYYHBIMHM INPEAMETAMH JOJDKEH J1aTh
IIKOJIbHUKAM  TpEJICTaBlieHne 00 YBIEKaTeJIbHOCTH HAYYHOTO UCCIEJOBaHUS U  PaJlOCTH
CaMOCTOSITEJIBHOTO OTKPBITHSI HOBOT'O 3HaHUS.

Opna W3 TIIaBHBIX 337a4 (U3MUECKOro 00pa3oBaHMUS B CTPYKType 00IIero oOpa3oBaHHs COCTOWT B
(OpMHPOBAHNHN €CTECTBEHHOHAYYHOW I'paMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yuaro-
IIUXCsI, KOTOPBIE B TaJIbHEHIIEM OyayT 3aHATHI B CAMBIX pa3Ho 00pa3HbIX chepax nestensbHocTH. Ho He
MEHEEe BAKHOW 3ajadell SIBIISIETCS BBISBICHHE M IOArOTOBKA TaJaHTIMBBIX MOJOIBIX JIIOAEH Ui
NPOIOJDKEHUS 00pa30BaHUs U JajdbHEUIIeH IpoPecCHOHAIbHOM eSTENFHOCTH B 00IaCTH €CTECTBEHHO-
HAy4YHBIX MCCIEJOBAHUNA M CO3/JaHUU HOBBIX TEXHOJOrMH. COrJIaCcHO MPHUHATOMY B MEXKIYHapOJHOM
coobmiecTBe omnpeaeneHno, «EcTecTBEeHHOHay4YHas T'PaMOTHOCTb — 3TO CIIOCOOHOCTH YEJIOBEKa
3aHUMAaTh AKTUBHYIO I'PaXXJIAHCKYIO MO3HMIMIO MO OOLIECTBEHHO 3HAYMMBIM BONPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU ujesiMu. Hay4aHo
IPaMOTHBI YEJIOBEK CTPEMUTCS Y4YacTBOBATh B apryMEHTUPOBAaHHOM OOCYXIEHHH THpoOieM,
OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOIHSIM, 4YTO TpeOyeT OT HEro CIeayoLuX
KOMIIETEHTHOCTEM:

HAay4HO O00BACHATH SABJICHUA,
OLCHMUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOIr'0 UCCJICAOBAHUA,
HHTCPIPCTHPOBATL JaHHBIC X UCITIOJIB30BATh HAYYHBIC TOKA3aTCIIbCTBA JIA IMOJIYUYCHHA BHIBOIOB.

N3yyenne ¢u3nku cnocoOHO BHECTH pellalolui BKJIaJ B (OpMHpPOBAHUE €CTECTBEHHOHAYYHOMU
IpaMOTHOCTH 00Y4YarOLIHXCSl.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Lenn m3yuyenust GpU3MKM HAa YpOBHE OCHOBHOTO 001ero obpa3oBaHus ompenerneHsl B KoHuenuuu
npenoaaBaHus yueoHoro npeameta «Pu3nka» B o0pa3zoBaTeNbHbIX opranuzanusax Poccuiickoit @enepa-
UM, PEATU3YIOIUX OCHOBHBIE 00I1€00pa30BaTEeNbHBIE IMPOrPaMMbl, YTBEPXKAEHHOW pELICHHEM
Konnernn MunucrepctBa npocsemennsi Poccuiickoit deneparuu, mpotokoi ot 3 mekadbps 2019 r. Ne
[TK-4BH.

Henu nzydeHus: GU3MKU:

npuodpereHne UHTEpeca u CTpEMJICHUS o0yyJaromuxcs K Hay4YHOMY
U3YyYEHHUIO MPUPOJBI, Pa3BUTHE HMX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJIe TO3HAaHUS M (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KaIOLUIUM SIBJICHUSM;

(dbopMHpOBaHHWE HAYYHOTO MHPOBO33PECHHUS KaK pe3yjIbTaTa M3YYCHHS OCHOB CTPOCHHS MaTepUU H
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKHY;

(dbopMHUpOBaHUE IPECTABICHUN O POJI (PU3UKH IS Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;



e pa3BUTHE MpPEACTABIECHUN O BO3MOXHBIX cepax Oyaymed NnpopecCHOHANbHON JEsATEIbHOCTH,
CBsI3aHHOM C (PU3MKOM, MOATOTOBKA K JlaJIbHEHIIeMy 00yUYEHHUIO B 3TOM HalpaBJICHUHU.

JlocTikeHne ATHX IIeJIe Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUsI 00ECIEYMBACTCS PEIICHUEM
CIIeIYIOIINX 33]1a4:

e MpuOOpeTeHHe 3HAHUH O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAaHHUYECKUX, TeIJIOBbIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuOOpEeTeHHWE YMEHHH ONHCHIBaTh W OOBICHATH (DU3WYECKHE SBICHHS C HCHOJIb30BAHUEM
IIOJIyYE€HHBIX 3HAHUM;

e OCBOGHHME METO/IOB pELICHHUS MNPOCTEHIINX pacu€THBIX 3aJad C HCIOJb30BAHUEM (UBNYECKUX
Mojiefiell, TBOPUECKUX U MPAaKTUKOOPUEHTHUPOBAHHBIX 3a/ay;

e pa3BUTHE YMEHHUIl HAaOIIOJaTh NPUPOIHbIC SBJICHHUS U BBIIOJIHATH OIBITHI, 1a00OpaTOpHbIE PabOTHI U
AKCIIEPUMEHTAJIbHbIE UCCIIEJOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

e OCBOeHHME MPUEMOB paboThl ¢ MHPOpManKel (PU3NIECKOrO COJepKaHMsl, BKJIOYas HHPOPMALIHUIO O
COBPEMEHHBIX JIOCTH)KEHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OLIEHUBAaHUE UH(POPMAIIHH;

e 3HAKOMCTBO cO c¢epamMu MNpodeCCUOHATBHON JAEATENbHOCTH, CBSI3aHHBIMH C (U3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OO0 ¢Pusuka sBiseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi. JlaHHas mporpamMma npeaycMaTpuBaeT u3ydeHue (pu3nku Ha 6a30BOM ypOBHE B
00béMe 204 v 3a Tpu roga oOyueHus 1o 2 4 B Heaento B 7, 8 u 9 kinaccax.

COILEPKAHUE YYEBHOI'O IIPEJIMETA

7 KJIIACC
|. ®u3uka u MUpP, B KOTOPOM MbI KUBeM (9 4.)
Uro usyvaer pusuka. Hekoropsie ¢puszndeckue tepmunbl. Habmoaenue u onbiT. usndeckue

npuOopbl. PU3NUECKUe BETUUUHBI U UX U3MepeHue. MextyHapoiHas cucteMa eqnHul. Mup yetbipex
n3mepenuil. [IpoctpancTBo u Bpems. MI3Mepenus 1 TOUHOCTh u3MepeHni. [lorpemHocTn n3MepeHni.

Jlemoncmpayuu: TpUMEPBI MEXAHMYECKUX, TEIUIOBBIX, JJIEKTPUYECKHUX, MArHUTHBIX |
CBETOBBIX SIBJICHUH, TOPTPETHl YUEHBIX, GU3NUECKHUE TPHUOOPHI, CXEMbI, PUCYHKH, TaOJIUIIbI, CIIANIbI,
MoJienHd, BUIeo(uIbMbl (B TOM uucie HudpoBble 00pa3oBaTeNIbHBIE PECYPCH), WILTIOCTPUPYIOIINE
CBSI3b (PU3UKHU M OKPYXKAIOIIET0 MUpA.

Jlabopamopnvie pabomsl u onvimol:
OrnpezenieHne MEHbI JEICHUS IITKAIbl H3MEPUTEIHHOTO TIpUOOopa.

Onpez[eneHHe obbeMa TBEPAOro Tejia.

Pabota co mranreHnupKyiaem.
CpaBHeHHE TOYHOCTH U3MEPEHHS Pa3IMYHBIMU BUAMH JINHEEK.

Onpenenenue AMaMeTpa HUTH.
H3mepenue mimHbI cTONA.

1. Crpoenne BemecTBa (6 4.)
Crtpoenue BemiectBa. Monekynbl M arombl. bpoyHoBckoe aBmxkeHue. Jduddysus.

BSaHMO[[efICTBPIG JacTUll BCIIICCTBA. CMaqHBaHHG 158 KaHI/IJ'IJU[pHOCTI). MOI[GJ'II/I CTpOGHI/HI ra3oB,
KHUJIKOCTEH ¥ TBEPABIX TE H 00BSICHEHUE CBOWCTB BEIICCTBA HA OCHOBE 3THX MOJICIICH.

Jlemoncmpayuu: cxXuMaeMOCTh Ta30B, TU(hPy3us B razax M )KUIKOCTAX, MOJIETH XAaOTHIECKOTO
NBIDKEHUST MOJIEKYJI, MOJIeJh OpOYHOBCKOTO JBMIKEHHUS, COXpPaHEHHE O00beMa >KHAKOCTH TIPH
W3MEHEeHUn (OpMBI cocyla, CIEMJIECHHUE CBUHIIOBBIX IHIWHAPOB, CXEMbI, PUCYHKH, TaOJHUIIBI,
Claiapl, Monenw, BuUAcOPUIBbMBI (B TOM 4HCIe IHPpPOBbIE 00pa30BaTENbHBIE PECYPCHI),
WUTIOCTPUPYIOLIUE CTPOCHUE BEILIECTBA.

Jlabopamopusie pabomul u onvimol.



WN3mepenue pa3MepoB MaiblX Tedl.
N3ydenue mporiecca ucrnapeHus BOAbI.

I11. IBu:xenune, B3aumoneiicteue, macca (11 4.)
Mexanuyeckoe apuwxeHue. OTHOCUTENbHOCTh ABMXKeHUs. Teno orcuera. Tpaekropus. I1yTs.

[IpsimonuHeitHOe paBHOMEpHOE JBHKeHUE. CKOPOCTh PaBHOMEPHOTO IMPSIMOJIMHENHOIO ABM)KEHUS.
Meroas! U3MepeHHs pacCTOSHUSA, BDEMEHH U CKOPOCTH.

HepaBHomepHoe nBuxenue. CpenHsisi CKOPOCTh. Y CKopeHue. PaBHOYCKOpEHHOE JBUKEHHE.
CBoboaHoe nagenue Tei. I'pa@uku 3aBUCUMOCTH ITyTH U CKOPOCTU OT BPEMEHH.
SBnenne wmHepumu. BiammopeirictBue Tten. Macca tena. IInorHocts BemectBa. MeTobl

M3MEpEHUS] MacChl ¥ TNIOTHOCTH.

Hemoncmpayuu: paBHOMEpPHOE TPSMOJIMHEHHOE IIBUKCHHE, OTHOCHUTEILHOCTH JIBUKCHUS,
PaBHOYCKOPEHHOE JBM)KEHHUE, CBOOOIHOE MajieHue Tel B TpyOke HploTOHA, HampaBiieHHE CKOPOCTH
IpU PaBHOMEPHOM JIBUKCHUU IO OKPY)KHOCTH, SIBJICHUE WHEPIUH, B3aMMOJCHCTBHE TEJ, PUCYHKH,
TaONHIIBI, CIANABI, MOJIETH, BUACOPMIbMBI (B TOM 4Hciie ITU(POBbIE 00pa3oBaTEIbHBIE PECYpPCHI),
WUTIOCTPUPYIOUINE U3ydaeMble TOHATHUS.

Jlabopamopnule pabomul u onvimoi:
N3yuenue puznyeckux BEIUUMH, XapaKTEPU3YIOIINX MEXaHUYeCcKoe IBIKeHue. Mi3MepenneckopocTu

JABHXKXCHHA YCJIOBCKA.
I/ISMepeHI/IC MAcCCHI T€JIa Ha YPaBHOBCIICHHBIX PBIYa>KHBIX BECaX.
I/I3MepeHHe MaJbIX MaCcC MECTOJOM B3BCIIMBaHMA.

W3mepenue MI0THOCTH KUAKOCTH C IIOMOILBIO apEOMETpa.
OmnpezneneHue MIOTHOCTU TBEPIOTO TEJIa C MOMOILBIO BECOB U U3MEPUTEIBHOIO LIMIMH/PA.
IV. Cuabl Bokpyr Hac (11 4.)
Cuna. Cuna tsoxectu. [IpaBuiio cnoxxenust cuin. PaBHozeiictByromas cuna. Cuia ypyrocTy.

3akoH ['yka. MeTtoabl uamepenus cuibl. [{lunamometp. Bec Tena. HeBecomocts. Cuita Tpenus. Tpenue
B IIPUPO/JIC U TEXHUKE.

Hemoncmpayuu.: 3aBUCUIMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaluu MpPY>KUHBI, CI0KEHUE CHII,
CWJIa TPEHUs, HEBECOMOCTb, PUCYHKH, TAONHIIBI, CIAiibl, MOAETH, BUICOPMIbMBI (B TOM YHCIE
1n(ppoBbIe 00pa30BaATEIBHBIE PECYPCHI), MILTIOCTPUPYIOLINE H3ydaeMble OHATHUS.

Jlabopamopusie pabomul u onvimol.
Clio’)eHue Cul, HalpaBJICHHBIX BAOJb OJHOMN MPsIMOM.
I'panyupoBka puHamomeTpa. HccienoBaHue 3aBUCUMOCTH CHJIBI  YIIPYTOCTH OT  yAJMHEHUS

npyxunsl. Onpeaenenue ko3 duimenTa ynpyrocT npyKHHbI.

HccnenoBanue CUIIbI TPEHUS CKOJIBXKEHUS.
N3yuenue cuin ynpyroctu. HaxoxieHre paBHOAEHCTBYIOLIEH HECKOJIBKUX CUJI, HAITPaBJIECHHBIXBI0JIb

OJIHOM MPSIMOIA.

V. JlaBjieHne TBepaAbIX TeJ, kuaKocTeii u razos (10 u.)

JaBnenne TBepabix Ten. CrocoObl yBENUYEHUsS W YMEHBIICHHS JaBieHus. JlaBneHue B
xkuakoctd u raze. 3akoH Ilackans. Pacuer naBieHHs KHIKOCTH Ha JHO M CTEHKH COCY[a.
CooOmaromuecs cocyabl. Mcnonp3oBanue MaBiICHUS B TEXHHUECKHX yCTpoicTBax. [mupaBimueckne
MalInuHbI.

Jlemoncmpayuu: 3aBUCUMOCTb JABJICHHSI TBEPAOIO Tella Ha OMOpYy OT JEHCTBYIOIIEH CHIIBI U
wiomaau onopsl, 3akoH Ilackains, ruxpaBIMYecKUid Mpecc, PUCYHKH, TAOJULbI, CIaiiabl, MOJEIH,
BH1OOUIBEMBI (B TOM YHCIie MU(GPOBBIE 00pa30BaTEIbHBIC PECYPCHI), HILTIOCTPUPYIOITUE U3ydaeMble
TTOHSTHS.

Jlabopamopnvle pabombi u Onvimul:
Onpenenenne AaBJIeHUs 3TAJOHA KUJIOTPaMMa.
Omnpenenenne 3aBUCUMOCTH MEXKIy TNTyOHMHON TOTPYKEHHsI KUPIIUYa B MIECOK U 1aBICHUEM.
I/ICCJIC,Z[OBaHI/Ie nmponecca BhITCKAHUA BOABI U3 OTBEPCTUSA B COCYIC.

V1. Atmocdepa u atmocdepHoe naBiienne (4 4.)

Bec Bo3ayxa. AtmMocdepHoe nasienne. Meroasl usmepenust aapiaeHus. Oneitr Toppudeniu.



[TpuGops! 1715t U3MEPEHNUS TaBIICHHUS.
Hemoncmpayuu: oOHapyXeHue aTMoc(epHOro JaBJIEHUS, H3MEpEeHHe aTrMochepHoro

JaBJICHUS OapOMETPOM-aHEPOUJOM, PUCYHKH, TAONMUIIbI, CIAWbl, MOAEIH, BUIACOPIIbMBI (B TOM
guclie MU poBbie 00pa30BaTENBHBIE PECYPCHI), WILTIOCTPUPYIOIINE U3yIaeMbIe TOHSITHS.

Jlabopamopusie pabomul u onvimol.
N3roroBnenue «6aHOYHOTO OapomMeTpay.
VII. 3akon Apxumena. [liaBanue Teu (5 4.)
JlelicTBrE KUJKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJ0. 3aKOH Apxumesa. Y CJIoBUETUIaBaHUS

Ten. Boznyxomnnasanue.
Hemoncmpayuu.: 3akoH Apxumena, pUCYHKHU, TaOJIMIBI, ClAiiibl, MOJENH, BUACOPUIbMBI (B
TOM YHCIIe HUPPOBBIE 00pa30BaATEIbHBIE PECYPCHI), HIUTIOCTPUPYIOLINE N3ydaeMble TOHSITHS.

Jlabopamopnvie pabomvi u onvimul:
W3mepenune BBITAIKUBAOIIEH CUIIbI, IEUCTBYIOIIEH HA MIOTPYKEHHOE B KUIAKOCTH TEJO.

HSyLIGHI/Ie YCJ'IOBI/II\/'I I1aBaHuA TCJIa B JKUAKOCTH.

Omnpezenienne MIOTHOCTH ACPEBSIHHON TUHEHKH TUAPOCTATUIECKUM CITIOCOOOM.
VIll. Padora, MOIIHOCTD, Heprus (6 4.)
Pabora. Momnocts. Oueprus. [loTeHnumanbHas SHEPrUs B3aUMOJCHCTBYIOMUX  TEl.

Kunernueckass »Heprus. 3aKOH COXpaHCHHS MEXaHMYECKOW »HHEpruu. VICTOUHMKH DSHEpPrum.
HeB0o3MOXHOCTB CO3/1aHuUsI BEYHOTO JBUTATEIIS.

Jlemoncmpayuu: W3MEHEHHWE OHHEPruu Tella MpPH COBEpIICHWU paboThl, IpPEBpALCHHUS
MEXaHUYECKON SHEpruu U3 OJIHOM (OpMBI B JAPYryr0, PUCYHKH, TaOJMIIbI, CIAWIbl, MOJIENH,
BUJICOPHUIBEMEI (B TOM 4HcIie IU(POBbIE 00pa30BaTeNbHBIE PECYPCHI), WILTIOCTPUPYIOIINE U3yYaeMble
TTOHSITHSI.

Jlabopamopmwsie pabomul u onvimol.
N3yueHne MexaHWYECKON pabOThI 1 MOIITHOCTH.
N3ydeHne n3MeHeHUs MOTEHIMAIbHON U KUHETUYECKON SHEPTH TeJla MPH IBUKEHUH TEJIA 110

HaKJIOHHOM IIOCKOCTH.

IX. IIpocThie MexaHU3Mbl. «30J10TO€ MPABUJI0» MeXaHHKH (7 4.)
[Tpoctbie MexaHn3Mbl. HakinoHHast m10cKkocTh. Peryar. MOMEHT cuiibl. YCIOBUSI paBHOBECHUS

peuara. bnok u cucrema OmokoB. «3om0Toe TpaBmiio» MexaHukdu. KosdduimeHt mnonesHoro
JICUCTBUA.

Jlemoncmpayuu: IpoCcThle MEXAaHU3MBbI, PUCYHKH, TAOJIUIIBI, CIIAWIbI, MOACIH, BUICODUITHEMBI
(B ToM uncie nudpossie 00pa3zoBaTENbHBIE PECYPCHI), UILUTFOCTPUPYIOLIUE H3yUaEeMbIC TTOHSITHS.

Jlabopamopnvie pabomol u onvimol:
IIpoBepka ycioBHS paBHOBECHs pblyara.

Omnpenenenne KIIJI HaKIOHHOM MIIOCKOCTH.

Onpenenenne NoJ0KeHUs IIEHTPa TSHKECTH ITOCKOH (DUTYPBHI.
Pe3epBHoe Bpems - 1uac

8 KJIACC
|. TennoBbie siBnerHus (19 4.)

Tema Nel. Buyrpennsist JHeprus (8 4.)

TennoBoe aBmxeHue. TemnoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. CBs3b
TeMIEPaATypbl CO CPEAHEN CKOPOCTHIO TEIJIOBOI'O XaO0TUYECKOTO JBHKEHUS YACTHII.

BryTpennsst sneprusi. PaboTa u Teruionepeaada Kak crocoObl U3BMEHEHUST BHYTPEHHEH dSHEPTUU
Tena. Buawl Termonepenayu: TEMJIONPOBOJHOCTb, KOHBEKUHUS, H3IydyeHHE. KOIM4ecTBO TEMIOTHI.
VYaenbHas TEMI0EMKOCTh. 3aKOH COXpAaHEHHsSl SHEPruu B TEIUIOBBIX mporeccax. HeoOpaTtumocTtsb
IIPOLIECCOB TEILIONEPEIayuu.

Jlemoncmpayuu.: TPUHLUI ACHCTBUS TEPMOMETPA, U3MEHEHNE BHYTPEHHEW SHEPTUU Teja Mpu
COBEpIICHUH pabOThI U MPU TEIUIONEepeaue, TEIUIONPOBOAHOCTh PA3INYHBIX MaTepUANOB, KOHBEKIIHS



B JXHUAKOCTAX M TIazax, TCIUIoncpcaada HYTéM H3JIYy4YCHUSA, CPABHCHUC YJICIbHBIX TEIUIOEMKOCTEH
Pa3JIMYHLIX BCUICCTB.
Jlabopamopnvie pabomol u onvimoi:
HccnenoBanne M3MEHEHHS CO BPEMEHEM TeMIIepaTyphbl OCTHIBAIOIICH BOJIBI.
W3ydeHue sBIEHUS TEJI000MEHA.

N3mepenue yaenbHOU TEII0EMKOCTH BEILIECTBA.
Tema Ne2. I3MeHeHHsI arperaTHOTO COCTOSIHUS BenecTBa (8 4.)
Ucnapenue u konnencauus. Haceimennsiit nap. Biaaxknocts Bozyxa. Kunenue. 3asucumocmo

memnepamypul Kunenusi om oasienus. [1naBnenne u Kpuctammsanus. Yoenrvnas menioma niagnenus
u napoobpaszosanus. YoenvHas menioma ceopanus. Pacuér KoaruecTBa TEIUIOTHI IPU TEIIOOOMEHE.
Jlemoncmpayuu: sBIIeHWE WCHAPEHUS, KUIEHHE BOJbI, MOCTOSHCTBO TEMIEPATypbl KUIIEHUS
KHUJIKOCTH, SIBJICHUSI TUIABJICHUS U KPUCTAJUIM3ALUHU, U3MEPEHHUE BIIAXKHOCTU BO3yXa INCUXPOMETPOM
WU TUTPOMETPOM.
Jlabopamopnvie pabomol u onvimoi:
W3mepenue BIaXHOCTH BO3/1yXa.

Tema Ne3. TensioBble ABurareau (3 4.)
[Tpuntuner pa®oTel TETUIOBBIX aBUrareneid. llaposas mypbuma. /leucamenv GHYmpeHHe20

ceopanusi. Peaxmuenviii dsueamens. KII/] mennosoco osucamens. ObvsicheHue ycmpoucmea u
NPUHYUNA Oelticmeus X0100UIbHUKA.

[Ipeo6pa3oBanus SHEPTUM B TEIUIOBBIX MAIIMHAX. DKo/I02u4ecKue npodiemvl UCHONb308aHUs
Menio8biX MAUUH.

Jlemoncmpayuu. yCTpONUCTBO YETBIPEXTAKTHOTO IBUTATENsl BHYTPEHHETO CrOpaHusi, yCTPOUCTBO

apoBOil TypOUHBI
Il. DaekTpomMaruuTHbIe siBjeHus (29 4.)
Tema Ned. DnekTpuueckuii 3apsia. diaekrpudeckoe nose (5 4.)
OnexTpuzalus Teld. ONeKTpudeckud 3apsn. JlBa Buaa DIIEKTPUUYECKUX — 3apsiiOB.
BzaumopeiicTBue 3apa10B. 3aKOH COXpaHEHUS dJIEKTPUUECKOTO 3apsiia.
Onektpuyeckoe mnose. JlelcTBHe SIEKTPUYECKOro TMOJds Ha DJIEKTPUUYECKHE 3apsibl.
IIposoonuxu, Ousiekmpuxu u noaynpo8oOHUKU.

Jlemoncmpayuu: neKTpu3anus Tel, ABa poJa dJIEKTPUUECKUX 3apsA0B, yCTPOUCTBO U IEHCTBHE
ANEKTPOCKOMNA, MPOBOJHUKU U U30JISTOPHI, AJIEKTPU3ALUs Yepe3 BIUSHHUE, IEPEHOC AIEKTPUUIECKOTO
3apsja ¢ OJIHOTO Teja Ha APYToe, 3aKOH COXPaHEHMsI SJIEKTPUUYECKOTO 3apsiia.

Jlabopamopnule pabomsi u onvimol:
Habmoienue s1eKTpruueckoro B3auMo1eHCTBUS Tell.
Tema NeS. dnexrpuueckuii Tok (10 4.)
[TocTOAHHBIN  DJIEKTPUYECKUH  TOK. HMcmounuku  nocmosinHo2o  mokxa.  JlenucTBus

anekTpuueckoro Toka. Cuna toka. HampspkeHue. DIEKTpUYECKOE CONPOTUBIICHUE. DIEKTpUYECKas
nens. 3akoH OMa 11 y4acTKa 3JIeKTPUUecKon 1enu. Hocumenu snekmpuueckux 3apsa006 6 Memaiax,
NEKMPOIUMAX U 2a34X.

Llemoncmpayuu: WCTOYHUKUA IOCTOSIHHOTO TOKA, COCTaBICHHE JJIEKTPUUYECKOM IIEMH,
NEKTPUYECKUI TOK B DJIEKTPOJIUTAX, DJIEKTPOJIN3, MIEKTPUUECKUI pa3psl B ra3zaxX, U3MEPEHHUE CHJIBI
TOKa aMIIEPMETPOM, U3MEPEHHUE HANPSKEHUS BOJIBTMETPOM, 3aBUCUMOCTD CUJIbI TOKA OT HAIIPSKEHUS
Ha y4aCTKE JICKTPUUECKOU LICTIH.

Jlabopamopnvie pabomvl U onvimoi:
N3ydeHne 31eKTpUYeCKUX CBOMCTB KUAKOCTEM.
H3roroBneHne ralbBaHUYECKOTO SJIEMEHTA.
COopka 271eKTpHUUECKON eNH U U3MEPEHHUE CUIIbI TOKA M HAIPSKEHHUS.
HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa B IIPOBOAHMKE OT HANPsDKEHUS Ha €ro KOHIAX IIPH
ITIOCTOSTHHOM COITPOTHUBJICHUH.



HCCHGI{OBaHHC 3aBUCHUMOCTH CHUJIBI TOKa B SHGKTpI/IIIeCKOfI ey OT COMPOTHUBIICHUS IPHU TOCTOSAHHOM
HAIPs>KCHUH.

Tema Ne6. Pacuér xapakrepucTuk dj1ekTpuyeckux nemnei (10 4.)
HOCJIGIIOBaTeJIBHOG U napalieJibHOC COCAUHCHHA IIPOBOJHUKOB. Pabora u MOIITHOCTH

ANEKTPUUECKOro Toka. 3akoH [[xoyns—Ilenna.

Jlemoncmpayuu: HaOIIONEHUE TIOCTOSHCTBA CHJIBI TOKA HA Pa3HBIX yYacTKAX HEBEHI
AJIEKTPUYECKON IIENH, MU3MEPEHUE CHUJIbl TOKA B PA3BETBIEHHON SJIEKTPUYECKOW LEMH, HU3y4YCHUE
3aBUCHUMOCTH 3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, MIIOWAINA MONEPEYHOTO
CEUCHMS WM MaTepuaya, yJeJIbHOE CONPOTUBICHUE, PEOCTAT U Mara3uH COINPOTUBICHHUMN, U3MEPEHUE
HaIPsLKEHUH B IOCIIEI0BATEIIBHOM JIEKTPUYECKOU LIETIH.

JlabopamopHule pabombi u Onvimul:
N3yueHne nocnenoBaTeabHOrO COEAUMHEHUS! MPOBOJIHUKOB.

I/I3yquI/Ie napajajaCJIbHOI'0 COCAUHCHU A ITPOBOIHHUKOB.

W3mepenne conmpoTUBIICHHS TPY TOMOILY aMIIEPMETPA U BOJIBTMETPA.
N3yuyeHne 3aBUCUMOCTH JJIEKTPUYECKOIO COINPOTHUBIICHMS IMPOBOAHMKA OT €r0 IJIUHBI, IJIOLIAIU

MONEPEYHOI0 CEYEHUs U MaTepHuana. Y 1eIbHOE COIIPOTUBIICHHE.
N3mepenue paboThl ¥ MOITHOCTH 3JIEKTPUIECKOTO TOKA.

Tema Ne7. MarautHoe moJie (6 4.)
OnbIT Ipcrena. MaruutHoe nosie Toka. BzanmoaeicTere nocTOASHHBIX MarHuToB. MacHumuoe

noae 3emau. dnekmpomazrum. JIedcTBUE MarHUTHOTO IOJI HA MIPOBOAHMK ¢ TOKOoM. Cuna Amrepa.
Dnexmpoosucamenns.
Lemoncmpayuu: onbIT Opcrefa, MarHUTHOE I0J€ TOKA, JEHCTBUE MAarHUTHOIO IIOJIsSI Ha
IIPOBOJHMK C TOKOM, YCTPOMCTBO 3JIEKTPOIBUTATEIS.
Jlabopamopnule pabomsi u Onvimul:
N3yueHne B3aMMO1€MCTBUS OCTOSIHHBIX MArHUTOB.
HccnegoBaHne MAarHUTHOTO TOJIE OPSIMOTO MNPOBOAHMKA M KAaTYIIKHM C TOKOM.
HccnenoBanue siBJI€HUS HAMarHMYMBaHUs Keje3a.
W3ydyeHne mNpuHLMNA JEUCTBHUSL DJIEKTPOMAarHUTHOTO peEJe.
N3ydyeHne neicTBUSI MAarHUTHOTO TOJIS1 HA IPOBOAHHUK C TOKOM.
N3yueHne npuHIUIa 1eUCTBUS DIEKTPOJBUTATENS.
1. ABm:xenne u cubl (15 4.)
Tema Ne8. OcHoBbI KHHeMATHKH (8 4.)
HepaBHoMepHoe  aBmxkeHue. MrHOBeHHass CKOpOCTb. YcCKopeHue. PaBHOycKOpeHHOe
neuxeHne. CBoboaHoe najgeHue Tel. ['paduku 3aBUCUMOCTH IMyTH U CKOPOCTH OT BPEMEHH.
Jlemoncmpayuu: paBHOMEPHOE MPSAMOJIMHENHOE IBU)KEHHE, OTHOCHTEIBHOCTH JBH)KECHUS,
PaBHOYCKOPEHHOE JIBUJKEHUE.
Jlabopamopnvie pabomel u onvimol:
W3ydeHne 3aBUCHMOCTH IIyTH OT BPEMEHHU MPU PAaBHOMEPHOM U PABHOYCKOPEHHOM JBM)KECHUU.
N3mepenne ycKOpeHHs MPSIMOJIUHENHOIO PAaBHOYCKOPEHHOT'O IBUKEHUSI.
Tema Ne9. OcHoBbl AuHAMUKH (7 4.)
SBnenune unepuu. [lepsoiii 3akon HetoTona. Macca tena. B3anmoneiictsue ten. Bropoii 3akoH
Hrrotona. Tpetuii 3akon Herotona. IMmysibe. 3aK0H COXpaHEHUSI UMITYJIbca. Peakmusnoe 0sudiceHue.
Jlemoncmpayuu: SIBICHUE WHEPLUU, B3aUMOJCUCTBUE Tel, BTOPON 3akOH HplOTOHA, TpeTuit
3akoH Hpl0TOHa, 3aKOH COXpaHEHMsI UMITYJIbCA, PEAKTUBHOE JBU)KECHHUE.

IV. UTorosoe noBTOpeHne U MTOroBasi IpoBepoyHas padora (4 4.)



9 KJIACC
Tema Nel. MexaHuueckoe IBUKeHHe U TPAaBUTAIMOHHOE B3auMoeiicTeue tes (11 4.)
JIBukeHue Tena, OpOIIEHHOTO BEPTUKAJIBHO BBEPX, TOPU3OHTAIBHO, MO/ YIJIOM K TOPU3O0HTY.

PaBHOMEpHOE NIBIXXEHHE MO OKpYXHOCTH. LleHTpocTpemuTensHoe yckopeHue. 3akoH BcemupHoro
TATOTEHUs. J|BU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH.

Jlemoncmpayuu: paBHOMEPHOE TBUKEHHE MO0 OKPYKHOCTH.

JlabopamopHule pabombi u Onvimul:
N3mepenne HeHTpOCTPEMUTENBHOIO YCKOPEHHUSL.

Tema Ne2. Kosie6anusi u Bosiabi (10 4.)
Mexannueckue xonebanus. Ilepuon, yacrora n ammuutyna xonebanuil. Ilepuon xoneGanuit

MaTE€MaTHYECKOr0 M TNPYKUHHOTO MAasTHUKOB. Pe3oHaHc. MexaHuueckue BOJHBL. JlJIMHA BOJIHBL

Hcnonp3oBaHue KoeOaHuii B TEXHUKE.
Hemoncmpayuu: nadbmoaeHne kojaeOaHuii Tel, HabII0ACHNE MEXaHUYECKUX BOJIH.
JlabopamopHule pabombi u Onvimul:

Wzydenue koneOaHuil MasSTHUKA.

W3y4eHne 3aBUCUMOCTH TIEpU0/1a KoJieOaHU MasiTHUKA OT JUTMHBI HUTU. V3yueHue

3aBHCUMOCTH IIEpHO/Ia KoJieOaHuil rpy3a Ha MPYKUHE OT MAaCChI Ipy3a.

Tema Ne3. 3Byk (5 4.)

3BYKOBBIE BOJIHBI, ICTOYHUKH 3BYyKa. XapaKTepUCTUKH 3ByKa. OTpaxkeHue 3ByKa. Pe3oHaHc.
VYnbpTpa3Byk U HHPPa3BYK.

Jlemoncmpayuu: 3ByKOBbIE KOJI€OaHMs, yCIIOBUS paCIPOCTPAHEHHUS 3BYKA.

Tema Ned. Dj1eKTpoMarHuTHbIEe K0JIeOaHUs M BOJTHBI (8 4.)

OnektpomarauTHass wuHAyKOUA. Oneitel  @Dapanes. [lpaBuno Jlenna. CamouHmyKmus.
DJIeKTpOreHepaTop.

[Tepemennslii Tok. Tpanchopmatop. Ilepenaua snekTpruecKoit S3HEPTUU Ha pacCTOSHUE.
KonebaTenpHblll KOHTYP. DIEKTPOMArHUTHBIC KOJIeOaHUs. DIIEKTPOMarHUTHBIE BOJIHBI U UX CBOMCTBA.
CKOpOCTh pachpoCTpaHEHUs] AJIEKTPOMATHUTHBIX BOJIH. [IpMHIMIIBI pagnoOCBA3M U TEJNEBUACHUS.
BiusiHME 371€KTPOMArHUTHBIX U31yUYE€HUN Ha KUBBIE OPTAHU3MBI.

Jlemoncmpayuu: >IEKTPOMArHuTHasE MHAYKUUsS, IpaBuiio JIeHa, caMOMHAYKIHUS, TTOJyYEHHE
IIEPEMEHHOTO TOKa IIPU BPAILLIEHUH BUTKAa B MAarHUTHOM I10JI€, YCTPOMCTBO I'€HEPATOpa MEPEMEHHOTO
TOKa, YyCTPOMCTBO T€HEpaTopa MOCTOSHHOTO TOKa, YCTPOUCTBO TpaHCopMaropa, rnepeaada
AIIEKTPUYECKOW SHEPruu, 53JIEKTPOMAarHUTHbIE KoJieOaHMs, CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH,
MIPHUHITATL JCHUCTBHSI MUKPO(OHA U TPOMKOTOBOPHUTEIIS, TPUHIIUAIIBI PAHOCBSI3H.

Jlabopamopuvie  pabomvl u  onvimvl:

N3yueHne sBiIeHUS 3JE€KTPOMArHUTHON MHTYKIIMH.
N3yuenne npunnuna aeicTeus Tpanchopmaropa.

HccnenoBanme CBOWCTB 3JIEKTPOMATrHUTHBIX BOJH C IIOMOIIBIO MOOMIIBHOTO Tene(oHa.
Tema Ne5. I'eomerpuueckast ontuka (10 u.)
Ceer. MUcrounuku cBera. [IpsmonuneitHoe pacnpocTpaneHue cBeta. OTpaxkeHue W

npesnomieHue ceeta. [1nockoe 3epkaino. JInnzel. @opmyna 1uH3bl. DOKYCHOE paCCTOSHUE U ONTHYECKAs
cuiia uH3bl. OnTryeckre npuoopsl.
Jlemoncmpayuu: TpSIMOIMHEMHOE PacIpOCTPAHEHUE CBETA, OTPAKEHUE CBETA, MPEIOMIICHHE
CBETa, XOJ1 Jiyuell B coOMparoliel InH3e, X0 JTy4el B paccenBalolIe JINH3E, MOMyuYeHHe H300paKeHUH
C TIOMOIIIbIO JIMH3, IPUHLIKIT AEHCTBUS MPOEKIIMOHHOTO anmnapara u (oToarnmnapara, MoJiejib ri1asa.
Jlabopamopnvie pabomsl u onvimol:
N3yueHne sBIEHUS pacpOCTpaHEHUs CBETA.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPA)KEHUS CBETA OT YIVIA MAJICHUS.
N3yuenne cBONCTB M300pakeHUs B TIIOCKOM 3€pKaJe.
W3mepenne (QOKYCHOTO pacCTOSIHMS —COOMparomieil  JTUH3BL.
[Tomydenue n300paskeHUl C MOMOIIBI0 COOUPAIOIICH JTHH3BI.
Tema Ne6. DiekTpoMarHuTHasi npupoaa csera (5 4.)



Cser — anexTpoMarHuTHas BosiHa. Jlucnepcus ceeta. CnekTpanabHoe pazioxeHue. CIiomHonn
JIUHENYaTeli crieKTphl. ClIEKTpasIbHbBIN aHAIU3.

Lemoncmpayuu: nucnepcus 0enoro cBeTa, MOJIydeHHEe Oenoro cBera NpHU CIOXKEHUH CBETa
pa3HbIX [[BETOB.

Jlabopamopnvie pabomsl u onvimol:
HaGmtoieHue siBleHUs JUCTIEPCUU CBETA.

Tema Ne7. KanToBbie sijenus (10 u.)
Hedexkr macc. DHeprusi CBs3M aTOMHBIX sjep. PammoakTuBHOCTH. MeTombl perucrpanuu

AJIEPHBIX U3IIy4eHUH. SInepHsle peakuuu. S nepHselil peakrop. TepMosaepHbie peakLiuH.
BnusiHue — pajinMOaKTUBHBIX M3JIy4Y€HHH Ha JKUBBIE OPraHU3MBbL. JKOJIOTMYECKHE IPOOIEeMbI,
BO3HMKAIOIIHE [TPU UCIIOJIB30BAHUN aTOMHBIX DJIEKTPOCTAHLIAMN.
Hemoncmpayuu: HaOnroneHHe TPEeKOB anb(a-yacTUll B KaMmepe BuiibcoHa, yCTpOHCTBO u
IIPUHIUI ACUCTBUS CYETYMKA HOHU3UPYIOIINX YaCTUL, JO3UMETP.
Jlabopamopuvie  pabomsi U OnvIMOLL:
W3mepenue aneMeHTapHOoro 3JIEKTPHYECKOTo 3apsaa.
HabmroneHne muHeHyaTbIX CIIEKTPOB U3ITYUYEHHUS.

Tema Ne8. Ctpoenue u 3Boonus Beesennoii (5 4.)
l'eonenTpryeckast U TETHOLEHTPUYECKass CHCTeMbl Mupa. Pusmueckas nmpupoaa HEOECHBIX

ten Conneunoil cucremsl. [Ipoucxoxnenne ConneuHoit cucreMbl. @usnueckas npupoaa ConHua u
3B&311. Ctpoenue Beenennoii. DBomonus Beenennoi.

Jemoncmpayuu: acTpoHOMUYECKHE HAOIIOIEHHs, 3HAKOMCTBO C CO3BE3IUSAMM U HaOIIO/IeHUE
CYTOUYHOTO BpallleHus 3BE3/1HOro Heba, HabmoeHue 1BrxxeHus JlyHsl, CoHIA U TUTaHET OTHOCUTENBHO
3BE3 L.

Pe3epBHoe Bpems — 4 u.

IIVTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

Nzyuenne ydeOHoro mpeamera «duszmka» Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS IOJKHO
obecrieynBaTh  JOCTM)KCHHE  CIEAYIONIMX  JTUYHOCTHBIX, METalNpeJAMETHBIX U  MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe eocnumanue:

MIPOSIBIIEHUE HHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (pr3MuecKkoi HayKH;

LIEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxoeHo-npagcmeennoe 6ocnumanue:

TFOTOBHOCTb K AKTUBHOMY Yy4YaCTHUIO B O6CY)KI[GHI/II/I 06HIGCTBGHHO-3H3'-H/IMBIX U OTHYCCKUX np06neM,

CBSI3aHHBIX C IPAKTHUYECKUM MIPUMEHEHUEM JOCTHKCHHUH (PU3UKH;

OCO3HAHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU y‘-IéHOl"O.

Jcmemuueckoe eocnumanue:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TApMOHHYHOTO MOCTPOEHUS, CTPOTOCTH,

TOYHOCTH, IJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanun:

OCO3HAHME IICHHOCTH (U3NYECKOM HAayKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI

Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIONICH KYIbTYPbI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpEca K UCCIIEJOBATENbCKOM eI TETbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATNLHO20 DJ1A2ONONYHUA:

0CO3HAHME LIEHHOCTH 6€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXXHOCTH

MmpaBwJI OE30MAaCHOTO IMOBEJEHUS Ha TPAHCIOpPTE, HAa JOporax, C SJIEKTPUYECKUM M TEIJIOBBIM

000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTH HaBbIKa peQIIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OLIMOKY M TAKOTO e MpaBa y

JPYroro 4eJoBeKa.

Tpyooeoe socnumanue:

AKTUBHOE Yy4YacCTHE B PEIICHHWU MPAKTUYECKUX 3ahad (B pamMKax CEMbH, IIKOJBI, ropoja, Kpas)

TEXHOJOTUYECKON U COLUATbHON HAMpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCiIe U (PU3UUECKUX 3HAHUI;



e UWHTEPEC K MPAKTUYECKOMY HM3YyUYECHHIO MPOdeccuid, CBSI3aHHBIX C (PU3UKOU.
Ixonozuueckoe eocnumanue:

e OpHCHTallMsS HA TPUMEHEHHE (DU3MYECKHMX 3HAHWHA IS PEIICHHS 3a7ad B OOJACTH OKpPYXKaroIleH
Cpelbl, TUTAHUPOBAHUS TOCTYIIKOB M OLIEHKH WX BO3MOKHBIX TOCEACTBUN JJI OKPYKAIOIIEH Cpeibl;

e OCO3HAHHWE MIOOATHLHOTO XapaKTepa SKOJOTHYCCKHX TMPOOJIEM U IyTeH UX PEIICHHS.

Aoanmayusa o0yuarouiezoca K U3MEeHAUWUMCA YCA0GUAM COYUANLHOU U RPUPOOHOIL CPEObl:

e TIOTPEOHOCTh BO B3aWMOJCHCTBUU TPH BBIMOJIHEHUU WCCICIOBAHUM W TPOCKTOB (PU3MUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHX;

e TIOBBINICHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IeATeIbHOCTb;

e moTpeOHOCTH B  (OPMHUPOBAHMM  HOBBIX 3HaHWK, B TOM uuciae  (OPMYJIHUPOBATH
WJeH, TIOHATHS, TUTOTE3bl O (U3MYECKUX OOBEKTaX W SIBICHUSX;

e OcCO3HaHHE Me(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e TUTAHUPOBAHHME CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PHU3NUYECKUX 3HAHUIA;

e CTpPEeMJICHHE AaHAIM3UPOBATh M BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA M YKOHOMHKH, B TOM
YHUCJI€ C UCTIOIB30BAHNEM (PU3MUECKUX 3HAHUM;

e OIIEHKAa CBOMX JCUCTBUU C Y4ETOM BIIMSHHUSA HA OKPYXKAIOIIYI0 CPEAY, BO3SMOXHBIX TI00AIBbHBIX
IIOCJICICTBHIA.

METAIIPE/IMETHBIE PE3YJIBTATBI
YHuBepcaibHbIe MO3HABATEIbHbIE 1eHCTBUS
ba3zoevie nozuueckue oeiicmeus:

e BBIABISITH U XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHU);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIUN, OCHOBAHUS A7l 000OIICHHS U CPAaBHEHHUS;

e  BBIBIISATH 3aKOHOMEPHOCTH M TTPOTUBOPEUHS B pacCMaTPpUBAEMBbIX (paKTax, JAaHHBIX M HAOJIOACHUSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

e  BBISBIISATH MPUYUHHO-CJICACTBEHHBIC CBSI3H MTPU U3yUYCHUH (PU3NUYECKUX SBIICHUN U TIPOIIECCOB; JENIaTh
BBIBOJIbI C HCTIOJb30BAHUEM JCAYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh TUITOTE3HI O
B3aMMOCBS3SX (PH3UYECKIX BEIMYNH;

e  CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pemieHus yueOHOU (hU3HUeCKON 3a/1aun (CpaBHEHHE HECKOJIBKHUX
BapUAHTOB pEIICHUS, BHIOOP HaWOOJIee TOIXOMISIIET0 C YYETOM CaMOCTOSITENLHO BBIACIEHHBIX
KPUTEPHUEB).

Ba3zoevie uccneoosamenvckue oeiicmeu:

e WCIIOJIB30BATh BOIIPOCHI KaK MCCIICIOBATEILCKHI HHCTPYMEHT TTO3HAHNS;

e TMPOBOJUTH IO CAMOCTOSITEIILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIIOKHBIN (PU3MUECKUN IKCTICPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBaHNEe (DU3NIECKOTO SBIICHNUS,

e OIICHUBATh Ha MPUMEHUMOCTbH U JOCTOBEPHOCTH MH(OPMAIUIO, TTOJYYEHHYIO B X0JI€ UCCIIEOBAHUS
WJTH DKCIIEPUMEHTA;

e  CaMOCTOATEIHHO (OPMYJIHPOBATH OOOOIIEHUS ¥ BBIBOJBI 10 pe3yjbTaTaM MPOBEIEHHOTO
HAOJII0IEHHs, ONBITA, UCCIIENOBAHHA,

e TPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3MUYECKUX IMPOIECCOB, a TAK)KE BBIABUTATH
MIPEATIONOKEHHS 00 UX PA3BUTHUHU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Paboma c ungpopmayuei:

e TPUMEHATH PA3TUYHBIC METOJbI, HHCTPYMEHTHI M 3aIIPOCHI TIPH MOUCKE U 0TOOpEe MH(POPMAIMK HITH
JTAHHBIX C y9ETOM IPEIOKEHHON Y4eOHOH (PU3NIECKOi 3a1auu;

e AHATU3WPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IHMYHBIX BUAOB U (HOpM
MIPEACTABICHUS;

e CaMOCTOSATEIHHO BHIOMPATh OMTUMAJIBHYIO (hOpMy MpeAcTaBIeHUs HHPOPMAIMH U WIUTIOCTPUPOBATH
peraemMble 3a7a4i HECIOKHBIMUA CXEMaMHU, JUarpaMMaMu, MTHOU TpauKoi U MX KOMOMHAITUSIMU.
YHuBepcajibHble KOMMYHHUKATHBHbBIE 1eCTBUS
Oobwienue:

e B X0JIe 00CYXJCeHHs yueOHOr0 MaTepuaa, pe3yiabTaToB 1aOopaTOPHBIX paboOT U MPOEKTOB 3a/1aBaTh
BOITPOCHI TI0 CYIIECTBY 0OCYKIa€MOI TEMBI M BHICKA3bIBATh M/ICH, HAIICIICHHBIE HA PEIICHHE 3aa4K
U ToJifiepKaHue 01arokeaaTeIbHOCTH OOICHUS;

e  COMOCTAaBIIATh CBOU CYXKJICHUS C CYXKJIECHUSIMH IPYTUX YIACTHUKOB AHAIIOTa, OOHAPYKUBAThH PA3ITHUNE
M CXOJICTBO IMO3UIIMIL;

e  BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



MyOJUYHO TMPEACTABIATh PE3YJIBTAThl  BHIMIOJHCHHOTO (PU3WYCCKOTO OINbITa (IKCIICPUMCHTA,
UCCIIeIOBaHMSI, IPOCKTA).
Coemecmuasn deamenpHocmy (COmpyoOHUYeCmeo):
MOHUMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W MHIUBUIYANBbHOW PaOOTHI MPHU PEIICHUU
KOHKPETHOU (PU3MUECKOM MPOOIEMBI;
MPUHUMATH 1€ COBMECTHOM NeATeIbHOCTH, OPTaHMU30BHIBATH ACHCTBHS MO €€ JOCTHUKECHHIO:
pacrpenenaTb poiau, o0Cy X aaTh MPOILECCH U Pe3yJIbTaThl COBMECTHON paboThI; 00001aTh MHEHHS
HECKOJIbKUX JIIOJIEH;
BBITIOJIHSITH CBOIO YacTh PaOOTHI, IOCTUTAsl KAaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY HANPABJICHHUIO U
KOOPJAUHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMaH/bL;
OIICHMBATh KaueCTBO CBOEr0 BKJaJa B OOMUHA TPOAYKT IO KPHUTEPUAM, CAMOCTOSTEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
YHuBepcaibHbIe peryJsaTHUBHbIC 1eHCTBUSA
Camoopzanusayus:
BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHSIX, TPEOYIOMMX I PEIICHHUS (PU3MIECKUX
3HAHUIM;
OPUEHTHUPOBATHCA B PA3JIMYHBIX TOJIXO0JaX TMPUHATHS PEHICHHH (MHANBUIYAIbHOE, TMPUHATHE
pelIeHus B TpyIe, MPUHITHE PEIICHUN TPYIIOii);
CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM pELIEeHUs (PU3NYECKON 3ajaud WIM IUIaHA UCCIIEJI0BaHUS C
y4ETOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH MpejiaracMbie
BAPUAHTHI PEIECHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
Camoxkonmpons (peghaexcusn):
JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJiaraTh IiaH e€ N3MEHEHHS;
OOBSACHITh TPUYUHBI JOCTIKECHUS (HEAOCTWIKEHHUS) PE3yJbTaTOB JCSITEIBHOCTH, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTHUBHI B JCATEILHOCTH (B TOM YHCIIC B XOJI BBITTOJIHEHUS (PH3UIECKOTO HCCIIET0OBAHUS
WJIM TIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSTENBCTB, U3MEHUBIIUXCS CUTYAllUN, YCTAHOBIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;
OLICHHMBATh COOTBETCTBUE Pe3yibTaTa LEIH U YCIOBHUSIM.
OmoyuonanvHvlii UHMEN1EKm:
CTaBUTH Ce0sl HA MECTO JAPYTOro YeJIOBeKa B X0JI€ CTIOpa WK IUC KyCCUU Ha HAYYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.
Ilpunamue ceoa u opyzux:
MpHU3HABaTh CBOE MPAaBO HA OMMOKY MpU pelieHHH (U3NYSCKUX 3a7ad WU B YTBEPXKJICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MIPaBO APYTOTO.
MNPEAMETHBIE PE3YJIBTATBI
7 KJIIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH Y
00y4Jaromuxcsi yMEHUH:
WCIIOJIb30BaTh TIOHATHS: (PU3MYECKHE U XUMUYECKUE SIBIICHUS, HAOIIOICHNE, SKCTICPUMEHT, MOICITh,
TUNOTE3a; €AMHULBI (U3MUECKUX BEIWYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHHSI BELIECTBa
(TBEpmoe, xuakoe, ra3o00pa3HOE); MEXaHWYECKOE [IBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEHOE), TPaeKTOpHsi, paBHOAEHCTBYyIomas cui, Aegopmarus (ympyras, MiacTHUecKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IbI;
pasnuuath sBieHus (aud@ysus; TErIoBoe NBMKEHHE YaCTHIl BEIIECTBAa; PAaBHOMEPHOE ABMKECHUE;
HEPAaBHOMEPHOE [IBIDKCHHME, HWHEPIMs; B3aWMMOJICUCTBHE TEJ; paBHOBECHE TBEPIBIX TEI C 3a-
KPEIUIEHHON OCBhIO BpallleHHWs; TMepelaya JaBieHHs TBEPABIMH TENaMH, JKUIKOCTSIMH U
ra3amu; aTMocdepHoe JTaBJICHUE; IJIaBaHue
TeJ; MpEeBpallleHHus MEXaHUYECKON SHepPruu) MO OMHMCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrmo3HaBaTh NPOSBICHHE H3YyUYEHHBIX (PU3MUECKHX SBICHUN B OKPYXAIOIIEM MUpPE, B TOM YHCIIe
du3nyeckre SBICHHS B MPHUPOJC: MPUMEPHI JBIDKCHUS C Pa3IMIHBIMU CKOPOCTSIMH B JKUBOH H
HEXXHUBOMW MPHUPO/IE; NECHCTBUE CUITBI TPEHUSI B IPUPOJE U TEXHHUKE; BIMSHHE aTMOC(PEPHOTO JAaBICHUS
Ha KUBOW OpraHW3M; TUTABaHUE PHIO; PhIYAr B TEJIC YEJIOBEKA; MPU ITOM MEPEBOIUTH MTPAKTUUYECKYIO
3a/a4y B yueOHYIO0, BBIICTISTH CYLIECTBEHHbBIE CBOMCTBA/MIPU3HAKH (DU3MUECKHX SIBJICHHIA,



OIMMCHIBATh M3YYCHHBIC CBOWMCTBA TEN M (DM3WUYECKHE SBJICHUS, MCIIONIB3YS (U3NUYECKUE BEIMIUHBI
(Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, CUIa TPEHHS, AaBJlIeHue (TBEPAOTO Tela, JKUIAKOCTH, Ta3a), BBITAIKABAIOIIAS
cujla, MeXaHudeckas paboTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQPHUIMEHT IOJE3HOTO
JEUCTBUS MEXaHM3MOB, KHHETHYECKas W TOTCHIMAIbHAS SHEPTHs); MpPU OINMCAHWU TPABUIIBHO
TPAaKTOBaTh (PM3NYECKUI CMBICI UCHOJIb3YEMbIX BEJIMUMH, UX 0003HAYECHUS U €TUHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIWYHHY C JPYyTUMH
BEJIMYMHAMH, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHE SBICHHUS U MPOIECCHI, HCIOIb3Ysl TMPaBUIIa CIOKEHUS
cul (BOOJdb OHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO PaBHOBECHS
ppiuara (6s0Ka), «30JI0TO€ MPABUIO» MEXAHUKU, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEpruu; mnpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMIUCHIBATh €T0 MATEMATUUYECKOE BHIPAKECHUE;
OOBSICHATH (PU3MUECKUE SIBICHUS, TPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CUTYAIHi
[IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh IMPUUYUHHO-CICACTBEHHBIE CBSA3HM, CTPOUThH
o0BbsicHEHHE W3 1—2 JIOrMYecKHX ILIAroB ¢ OMOpoil Ha 1—2 W3y4eHHBIX CBOWMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacy€THhIC 3adayd B |—2 NelcTBUS, MCHOIB3YsS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢u3nueckue BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBMS 3aJaud 3alMChIBaTh KpaTKoe YCJIOBHUE, MOJ-
CTaBIATH (PU3MUECKUE BETMUNHBI B (POPMYITBI M TPOBOIUTH PACUEThl, HAXOAUTH CIIPABOYHBIC IaHHBIC,
HE00XOIMMBIE [T pelICHUs 3a1a4, OLIEHUBATh PEATMCTUYHOCTD I10JTy4YeHHOHN (PU3NYEeCKON BETMUUHBI;
pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTH TPU TIOMOIIN (PU3UUECKUX METOIOB; B ONMCAHUT
MCCIIEZIOBAHMSI BBIIEIATH IPOBEPIEMOE MIPEAONI0KEHNE (THIIOTE3Y), pa3iudyaTh U HHTEPIPETUPOBATh
MIOJTYYCHHBIH Pe3yJIbTaT, HAXOAUTH OMIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €T0 PE3yiIbTaTaM;
IPOBOJUTH OIBITBI 1O HAOMIONEHUIO (U3NYECKUX SIBICHUA WM (U3NYECKUX CBOWCTB TeI:
(bopMyIHpOBaTE TPOBEpsSEMBbIC TPEANOIOKEHUS,, COOMPAaTh YCTAaHOBKY W3 TPEAJIOKESHHOTO
000pyJ0BaHUs, 3aUCHIBATH XO/1 ONbITa U (OPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CHUIIBI H TEMIIEPATyPhI C
HCIOJIb30BAHUEM AaHAJIOTOBBIX U LM(POBBIX MPUOOPOB; 3aMUCHIBATH MMOKA3aHUS MPHUOOPOB € YUETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIIEOBAHHE 3aBUCUMOCTH OJTHOM (PU3NUECKOI BETMUMHBI OT APYTOH C HCIOIb30BAHUEM
NPSMBIX MU3MEPEeHUH (3aBUCHMOCTH MYTH PAaBHOMEPHO JBIXKYIIETOCS Tella OT BPEMEHM JBIKEHHS
TeNa; CWJIbl TPEHUS CKOJBXEHUS OT Beca Tela, KadyecTBa OOpabOTKM IOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAH CONMPUKOCHOBEHHSI TN, CHUJIBI YIIPYTOCTH OT yIJTMHEHUS
NPY>KUHBI; BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOM YacTH Teja U OT MJIOTHOCTH KUJKOCTH,
e€ He3aBUCUMOCTH OT ITIOTHOCTH TeJIa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO0; YCIOBHUH TIIaBaHUS
TeJl, yCIIOBUM paBHOBECHs pbluara 1 OJI0KOB); y4acTBOBAaTh B IJITAHUPOBAHUH YUEOHOT0 HCCIIeI0BaHUS,
coOMpaTh yCTAaHOBKY MW BBINIOJHATH H3MEPEHUs, CIeQys NpPEIVIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (U3UYECKHUX BEIMYUH B BUJE IMPEUIOKEHHBIX TaOIUIl U
rpauKoOB, JeNaTh BEIBOJBI IO PE3yIbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHNUS (PU3NYECKUX BEIUYHH (IUIOTHOCTH BELIECTBA KUAKOCTH U TBEPIOTO
TeNa; cuja TPEHHsI CKOJBXEHHUS; NaBICHHE BO3AyXa; BBITAIKHUBAIONIAs CHIIA, JCWCTBYOINAs Ha
NOTPY>XKEHHOE B KHUJKOCTb T€J0; KO3()PUIUEHT M0JIE3HOTO AEHCTBHSI MPOCTHIX MEXAHU3MOB), CIEys
NPE/UIOKEHHOW WHCTPYKLIMHU: TP BBIIOJHEHUH M3MEPEHHH CcOOMpaTh SKCIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYHUCIIATH 3HAYEHHUE NCKOMOW BEITMYUHBI;

co0roaTh MpaBuiia TEXHUKH 0€30I1aCHOCTHU IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
yKa3bplBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIONINECs] COCYIbI, 0apOMETp, phlyar, MOJBM)KHBIM M HEMOJBMXHBIN OJOK, Ha-
KJIOHHAs TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIMITEI ICHCTBHUSI M3YUYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUCTB C OTIOPOI
Ha WX ONHUCaHMA (B TOM YHCIIE: MOAUIMITHUKH, YCTPOUCTBO BOJOIPOBOJA, I'MJIPABINYECKUIN Ipecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), HCIIONB3Ys 3HAHHS O CBOMCTBAX (PM3NIECKUX
SBJICHUN U HEOOXO0MMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTE TIPUMEPHI / HAXOAWTh HH(MOPMAIMIO O MPHUMEpax MPAKTHYECKOTO MCIIOIb30BAHMS
¢u3nUecKux 3HAHUN B MOBCEIHEBHOW KM3HM I oOecredeHus Oe30MacHOCTH MpU OOpaIIeHUHU C
npubopaMH H TEXHHYECKUMH YCTPOWCTBAMH, COXpPAaHEHHs 3/0POBbS W COOJIONEHUS HOPM
HKOJIOTUYECKOTO MOBEJICHHSI B OKPYKAIOLIEH cpene;



OCYIIECTBIISITh OTOOP HMCTOYHUKOB MHpOpMAnuu B ceTH VHTEpHET B COOTBETCTBUU C 3a/laHHBIM
MIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U ITyTEM CpaBHEHUSI PA3IMYHBIX HUCTOYHUKOB
BBIJICIIATH HHPOPMALINIO, KOTOpAs SIBIISIETCS MTPOTHBOPEUYUBON MIIM MOXKET OBITh HEZIOCTOBEPHOM;
MCMOJIb30BaTh MPH BHINOIHEHUHN YUYE€OHBIX 3aJJaHUN HAyUHO-IIOMYJIAPHYIO JINTEPATypy (PU3NUECKOro
COJIep’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHeT; BlajgeThb NpUEMaMU KOH-
CIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B PYTYIO;
CO03/1aBaTh COOCTBEHHbIE KpPaTKUE MHCbMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (PU3NYECKOTO COJEpKaHHs, B TOM 4YMCJE IyOJUYHO JelaTh KpaTKUe COOOIIeHUs o
pe3ynbTarax NPOEKTOB WK YUeOHBIX HCCIIEI0BAaHUI; IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYEHHBIN
NOHATUIHBIN anmnapaT Kypca (pU3MKH, CONIPOBOXKAATH BBICTYIIJICHUE MPE3eHTALIUEH;
IIPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIIEIOBAaHUM pachpenensTh 00S3aHHOCTU B TIpyIe B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJja4aMH, CJIECJUTH 3a BBIIIOJHEHUEM ILIaHa JEHCTBUM, aJJlEKBaTHO
OLICHHMBAaTh COOCTBEHHBIH BKJIaJ B JIE€ATEIbHOCTh TPYIIBl; BbICTPaUBaTh KOMMYHUKATHBHOE
B3aMMOJECICTBUE, yUUTHIBasI MHEHUE OKPYKAIOLIHX.

8 KUIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTH Y

00y4aroImuxcsi yMEHUH:
HCIIOJIb30BaTh IIOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHE aTOMOB M MOJEKYJI,
arperaTtHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE TeJla, HACHIIIEHHbIM U HEHAChI-
LICHHBI Iap, BIAXXHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS DHEPIHs, TEIJIOBOW JBUIATEIb;
AJIEMEHTApHBINA 3JIEKTPUUECKUN 3apsij, AJIEKTPUUYECKOE I0Jie, NMPOBOJHUKUA M JUAJIEKTPUKU, IIO-
CTOSIHHBIN 3JIEKTPUUYECKUIN TOK, MArHUTHOE T10JIE;
pasnuyarh sBICHMA (TEIUIOBOE paCIIMpEHUE/CKaThe, TeIuloNepeadya, TEeIUIOBOE pPaBHOBECHE,
CMauMBaHME, KalWUIAPHBIE SIBJIEHUS, WCIApEHUE, KOHJCHCALMs, IUIABJICHHUE, KPUCTAIUIM3ALUS
(oTBepaeBaHME), KHIIEHHWE, Terulonepenaya (TEIUIONPOBOJHOCTb, KOHBEKIUS, H3JIy4eHHUE);
3JIEKTpU3alUsA TeJl, B3aUMOJICHCTBHE 3aps/I10B, IEHCTBHS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICHICTBHE MarHUTOB, ACMCTBHE MarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM, 3JI€KTPOMAarHUTHas
MHIYKIUS) TIO OIIMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
¢busnveckoe SBICHHE;
pacro3HaBaTh MPOSBICHHE H3YUYEHHBIX (U3NYECKUX SBJICHUH B OKPY’KalOIIEM MHUpPE, B TOM UYHUCIIE
¢du3nveckue SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHE U KaNWJUIAPHBIE SIBICHUS B IIPHPO/IE,
KpHUCTaUIbl B Ipupoae, uznydenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHue
pOCBHI, TyMaHa, HWHeEs, CHEra; DJJEKTPHUECKHE SBJICHUS B aTMocdepe, DJIEKTPUUYECTBO KHUBBIX
OpPraHU3MOB; MarHUTHOE I0JiIe 3eMJIH, Apeii] MO0 COB, POJIb MATHUTHOT'O MOJIS JUIsl )KU3HU Ha 3emile,
MOJIIPHOE CHUSHUE; TpU 3TOM INEPEBOAMTH MPAKTUYECKYI0 3ajady B YyueOHYO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3HUECKUX SBJICHUH;
OIMCHIBATh M3YYCHHBIE CBOWMCTBA Te€N M (DU3WYECKHE SBJICHUS, MCIONB3YS (PU3UUYECKHE BEINUUHBI
(TemnepaTypa, BHYTPEHHssI SHEPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEIIECTBa,
yZAenbHas TEIJIOoTa IUIABICHMS, YJelbHas TEIUIOTa MapooOpa3oBaHus, ylAelbHas TEIUIOTa CrOpaHUs
TOIJINBA, KO3()(UIMEHT MONEe3HOro NeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAs BIIAXXHOCTb
BO3yXd, OJJIEKTPUYECKHM 3apsj, CUIa TOKa, JJIEKTPUYECKOE HAIpPSIKEHHE, CONPOTUBIICHUE
IIPOBOJIHUKA, YJEJILHOE CONPOTUBIIEHHE BEILIECTBA, pad0Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKA); MPH
ONMCAaHWH TIPABWIJIBHO TPAKTOBATh (PM3WYECKHIA CMBICI HCIIOJIB3YEMBIX BEJIWYHH, O003HAYCHHS M
eIMHULIBI (PU3NYECKUX BEITMUNH, HAXOIUTh (POPMYJIbl, CBA3BIBAIOILME JAHHYIO (PU3NYECKYIO BETUUUHY
C IpYTUMU BEJIMYMHAMH, CTPOUTH TpauKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3HUECKHUE SBICHUS U MPOILIECCHI, HCIIOJIB3YSI OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKONH TEOPUU CTPOEHMsI BEIIECTBA, MPHUHLMII CYNEpIO3ULMU MoJed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa s yyacTKa LenH, 3akoH Jlxoyns -
JleHna, 3aKOH COXpaHEHHUs PHEPIUU; IPU ITOM JAABATH CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA HU
3aIlMCBIBAaTh €T0 MAaTEMAaTHUECKOE BbIPAXKEHUE;
OOBSICHATH (PM3NYECKHE MPOIECCHl i CBOMCTBA TN, B TOM YHUCIIC U B KOHTEKCTE CHUTYaIlHid MTPAKTUKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTH 00BsICHEHUE U3 |
- 2 JOTMYECKUX I11aroB ¢ Onopoil Ha 1 - 2 U3yuyeHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemars pacu€THbIe 3a1auM B 2 - 3 IeHCTBUS, MCIIOJIb3YS 3aKOHBI U
(bopMyIBl, CBA3BIBAIONIME (PU3NUECKHE BEIIMYMHBI: HA OCHOBE aHaJM3a YCIIOBHSI 33a[a4d 3aIMCHIBAThH
KpaTKoe YCJIOBUE, BBIABIATH HEJOCTAaTOK IaHHBIX JJIs peIleHHs 3aJaud, BBIOMpaTh 3aKOHBI U



(bopMmyIbl, HEOOXOAMMBIE IS €€ PelIeHHsI, IPOBOJUTH PACYETHI U CPABHUBATH MOJTyYeHHOE 3HAUCHHE
($u3n4ecKoil BEIMUNHBI C U3BECTHBIMHU J1aHHBIMU;

pacro3HaBaTh IpoOJIEMbI, KOTOPBIE MOKHO PEUINTh MPHU IMOMOIIH (GU3NIECKUX METOJIOB; UCTIONb3Ys
ONMCaHME HCCIEI0BaHMs, BBIACIATh INPOBEPSEMOE IPEANOIOKEHHE, OLEHUBATh MPAaBUIbHOCTD
TOpsi/IKa MPOBEACHUS UCCIICIOBAHMSA, I€TaTh BHIBOBI;

IPOBOJUTH OMNBITHl MO HAOMIONEHHIO (U3MYECKUX SBICHUH WM (PU3MUYECKHX CBOWCTB Ten
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JaBIIEHUS BO3JlyXa OT €ro 00béMa, TeMIepaTypbl; CKOPOCTH
mpolecca OCThIBaHMS/HAarpeBaHWs NpU M3IYyYeHHMM OT LBeTa U3JIydarolleil/moraomaroei
MIOBEPXHOCTH; CKOPOCTh UCTIAPEHHS BOJBI OT TEMIIEPATYPhI KUIAKOCTH U TUIOMAAN €€ TIOBEPXHOCTH;
AJIEKTpU3alMs Tel M B3aUMOJCIHCTBUE SIIEKTPUUECKUX 3apsOoB; B3aUMOICHWCTBUE MOCTOSHHBIX
MarHMWTOB, BU3yaJIN3allisl MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB; IEHCTBHSI MArHUTHOTO ITOJIST HA
IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmMTa, CBOMCTBA 3JIEKTPOABHUraTessl MOCTOSIHHOTO TOKA):
¢dbopMynupoBaTh IpOBEpPAEMbIE MPEINOJIOKEHUS, COOUpaTh YCTAHOBKY U3 IPEAJI0KEHHOTO
000py/I0BaHUS; OMUCHIBAThH X0/ ONBITA U (YOPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATE TPSIMBIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCHUTEIFHONW BIIAYKHOCTH BO3IyXa, CHJIBI TOKA,
HaNpsDKEHUsT C HCIOJIb30BAHHMEM aHAJOTOBBIX NPHOOPOB M JAaTYMKOB (PU3MUECKUX BEIUYUH;
CpaBHMBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH UCCIICOBAHHE 3aBUCUMOCTH OJTHON (PM3UUECKOI BETMYMHBI OT APYTOM C HCHOIb30BAHUEM
NPSIMBIX H3MEPEHHH (3aBUCHUMOCTH COIPOTHBIICHUS TPOBOJHHKA OT €ro JUIMHBI, IUIOUIAN
MIONIEPEYHOT0 CEUYECHHUSI U YAEIBHOIO CONPOTUBIICHUS BELIECTBA MPOBOJHUKA; CHUJIBI TOKA, MIYILIETO
yepe3 IMPOBOJHHUK, OT HANPSIKEHUS Ha NPOBOJHUKE; HCCIIEIOBAaHUE IOCIEIOBAaTEIbHOTO M Ia-
paJUIEIbHOTO COEIMHEHWH MPOBOJHMKOB): IJIAHUPOBATh MCCIEIOBaHHUE, COOUMPATh YCTAaHOBKY W
BBITIOJIHATh M3MEPEHHs, CIEAys NpPEAIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yIbTAThl MOTYYCHHOM
3aBUCUMOCTH B BUJI€ TaONIUIl U TpaMKOB, AETaTh BBIBOBI M0 pe3yJIbTaTaM UCCIIECAOBAHMUS,
MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (DU3MYECKMX BeIWUYUH (yAeTbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHHE MPOBOAHUKA, pab0Ta U MOLIHOCTh AJIEKTPUYECKOI0 TOKA): MJIAHUPOBATh U3MEPEHUS,
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAyS NPEAJIOKEHHON HHCTPYKUIUH, W BBIYHCIATH
3HAa4YEeHUE BEJINYHHBI;

co0Jr0IaTh MpaBuiIa TEXHUKKA O€30MaCHOCTH MPU paboTe ¢ Ja0opaTOpHBIM 000y I0OBaHUEM;
XapaKTepu30BaTh MPUHIMIIEI IEHCTBUSI M3YUYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha UX OMHUCAHUs (B TOM YHCIIE: CUCTEMA OTOIJICHUS TOMOB, THTPOMETD, TTapOBasi TypOMHA, aMIIEpMETp,
BOJIETMETp, CUETUHMK 3JIEKTPUUECKOM SHEpPIruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUECKUE MTPEIOXPAHUTENN; IEKTPOMArHUT, 3JIEKTPOABUTATETh
MIOCTOSIHHOTO TOKAa), HWCHOJb3ys 3HaHMS O CBOWCTBaX (PU3MUECKUX SBIEHUH U HEOOXOIUMBbIe
¢du3nvecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHHUUYECKHUE YCTPOWCTBA M H3MEPHUTEIbHbIE HPUOOPHI MO CXEMaM u
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, NICHXPOMETpP, TUTPOMETP, JBUTATENb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI 3JIEKTPUUECKUX Lemnen c
HOCJEI0BATEIbHBIM M MAPAJIIEIbHBIM COCJUHEHUEM DJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUYECKHX LIeTIeH;

NPUBONUTh TPUMEPBI/HAXOMUTh HMHGOPMAIMIO O MpHUMEpax NPAKTUYECKOrO HCIOIb30BaHUS
¢u3nUecKux 3HAHUN B MOBCEIHEBHOW >KM3HM A oOecredeHus 0e30IacHOCTU IpU OOpallleHUH C
npubopaMH W TEXHHYECKUMH yCTPOHMCTBAMH, COXPAHEHHUS 3I0pPOBbS U COOJIOJACHHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHUs B OKpYyXKarolleil cpene;

OCYLIECTBIIATh TMOUCK HHpoOpManuu (QU3MYECKOro cojiepkaHus B cetu MHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUM U MyTEM CpaBHEHMs JONOJHHUTEIbHBIX MCTOUYHUKOB BBIIEIATH MH(POPMALUIO,
KOTOpAs SABJSETCS MPOTUBOPEUMBOM HITH MOXKET OBITH HEIOCTOBEPHOIA;

HCIOJIb30BaTh MPH BHINOIHEHUHN YUYE€OHBIX 3aJJaHUN HAy4HO-IIOMYJIAPHYIO JINTEPATypy (PU3UUECKOro
COJIepKaHWs, CIPaBOYHBIE MaTepHajibl, pecypcsl cetn VHTepHeT; BiIaAeTh NpuEMaMH
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIE NMHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIMIeHHUs, 0000mas nHopManumo us3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJAEp’KaHMs, B TOM YHCIE MyOJIMYHO MPEACTaBIATh pe-
3yJbTAaThl MPOEKTHON WM MCCIEA0BATEIbCKON NEATEIbHOCTH; MPU ITOM I'PaMOTHO HCIOJIb30BaTh
M3y4YeHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIMEH;

NIPYU BBINIOJIHEHUH YYEOHBIX TNPOEKTOB M MCCIENOBAaHHMNA (DU3NYECKHX IPOLECCOB PACIPEIeIsTh
0053aHHOCTH B I'PYMIE B COOTBETCTBUHM C TIOCTABICHHBIMH 337a4aMH, CJIEIUTh 32 BBIMIOJIHEHUEM IJIaHa



NEeNCTBUM M KOPPEKTUPOBATH €TI0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B IESTEIbHOCTD TPYTIIbI;
BBICTPaUBaTh KOMMYHHKATHUBHOE B3aMMOIEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3periaTh KOH(OIUKTHI.

9 KUIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Yy

00y4aroImuxcsi yMEHUH:
UCMOJb30BaTh MOHATHUS: CHUCTeMa OTCY€Ta, MaTepuaibHas TOUYKA, TPAEKTOPHs, OTHOCUTEIbHOCTb
MEXaHMYECKOT0 ABMXKEHHU, nedopManus (yrnpyras, IiacTu4eckas), TpeHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KH; LEHTP TSHKECTH; a0COMIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH
TBEPAOrO Teja, PaBHOBECHE; MEXaHUYECKHE KOJeOaHUS U BOJHBI, 3BYK, HHQPA3BYK U YJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTH,
CHEKTPbl HUCIYCKaHHMsI M TMOIJIOIIEHus; aibda, O0era W ramMma-u3JIydeHHs, H30TOIIbI, sepHast
JHEPIreTHKA;
pasnuyath sBJIeHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHUE, pABHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJieHHE Tell, paBHOMEPHOE ABIM)KEHHE IO OKPY>KHOCTH,
B3alMOJICIICTBUE TEJl, pPEAKTHUBHOE JBI)KEHHE, KoJjiebaTelpHOE JBM)KEHHE (3aTyXaroule u
BBIHY)KJICHHbIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JBMKEHHME, OTPa)XCHHWE 3BYyKa, MPSIMOJIMHEIHOE
pacnpocTpaHeHUe, OTPaKEHUE M IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasioxxeHue Oeoro cBeTa B CIHEKTP U CIOXKEHHME CIEKTPaJbHBIX I[BETOB, IMCIIEPCHUS CBETa,
€CTECTBEHHAs paJJMO0AKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa U3TYUEHHs ) TI0 ONUCAHUIO UX
XapaKTepHBIX CBOICTB M HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX AAHHOE (PU3NUYECKOE SIBIICHUE;
pacrno3HaBaTh MNPOSBICHHE H3YyUYEHHBIX (PU3MUECKUX SIBJICHHUI B OKpY’KarolleM MUpe (B TOM YHCIIe
¢usnueckue sBIEHHUS B MPUPOJE: NPUIMBBI U OTIUBBI, JBM)KeHHE IulaHeT CONHEUYHOW CHUCTEMBI,
PEaKTUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE,
ceificMUYecKHe BOJHBI, I[yHaMH, 3XO, LIBeTa TeJ, ONTHUYECKHE SBJICHUS B NPUPOZE, OMOJIOTrHYecKoe
NecTBHE BUAMMOIO, YJIbTPAapHUOJIETOBOIO U PEHTTCHOBCKOIO HW3JyYEHUH; eCTEeCTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4M, PaJAMOAKTHMBHOE W3IY4YEHHE INPHPOJHBIX MHUHEPAJIOB;
JeICTBHE paliOaKTUBHBIX U3IyUEHHUI Ha OPraHKU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH PAKTHUUECKYIO
3aJjauy B y4eOHYI0, BBAEIATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKN (PU3NUECKUX SIBIICHUIA;
OIMCHIBATh M3YYCHHBIE CBOWMCTBA TN M ()M3UYECKHE SIBICHUSA, HCIONIB3YS (PU3UUYECKHE BEIUUUHBI
(cpenHsis 1 MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NTepeMElIeHHE,
IIyTh, YIJIOBasi CKOPOCTb, CHJa TPEHHUS, CHUJa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHusl, BeC Tesa, HMIIYJbC Tella, MMITYyJbC CHJIbI, MeXaHHuyeckass paboTa M MOIHOCTb,
MOTEHLIMAJIbHAsL SHEPrusl Teja, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NMOTEHLHUAIbHAs JHEPTHUs
CKaTOW MpPYKMHBI, KMHETHUYECKas SHEpIus, NOJHAas MEXaHWYecKas SHEeprus, NMepuoj M 4acToTa
KojeOaHui, AJMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHAa, CKOPOCTb CBETa, I[OKa3aTellb
IPEJIOMJICHUS] CpPE/ibl); IPU ONMUCAHUU MPABUWIIBHO TPAKTOBaTh (PU3MYECKHH CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAUYEHHUS W EAMHHUIBI (PU3MUECKUX BEIUYMH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYI0 (HU3UYECKYI0 BEJIMYMHY C JPYI'MMH BEJIWYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PM3NUYECKHE SIBICHUS U MPOLECCHI, UCIONIb3YS 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, NPUHLUI CYNEPIIO3ULIUU CUJI, IPUHIMI OTHOCUTEIbHOCTU
I"anunes, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHbBI OTPAKEHUS U ITPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHHUS 3apsIOBOrO M MAacCOBOIO YHMCEN MpHU SJAEPHBIX PEaKLUUAX; MPU ITOM JaBaTh
CJIOBECHYI0 (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMaTUYECKOE BBIPAKEHHE;
OOBSICHATH (PM3NYECKHE MPOIECCHl  CBOMCTBA TN, B TOM YUCIIC U B KOHTEKCTE CHUTYalMi MPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2—3 JOTMYECKUX MIaroB C ONOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemarh pacyéTHbIE 3a4a4u (ONUPAIOLIMECs Ha CUCTEMY U3 2— 3 ypaBHEHHUH), UCIIOJIb3YS 3aKOHBI U
¢bopMyIbl, cBA3bIBaIOIINE (PU3NUECKHE BEIMYMHBL: HA OCHOBE aHaJIM3a yCJIOBMS 3aJjaud 3alHChIBATh
KpaTKOE yCIIOBHE, BBISBIISITH HEJJOCTAIOIINE WA H30BITOYHBIC JaHHBIC, BEHIOMPATH 3aKOHBI M (POPMYJIHI,
HEOOXO/IUMBIE JUIsl pPEIICHUs, NPOBOJUTH pPacuyéThl M OLEHHMBATH PEATUCTHMYHOCTH MOIYYEHHOTO
3HAa4YeHUsT PU3NIECKOIN BETUUNHBL;
pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIN (GU3UUYECKUX METOAOB; HCIOJIb3YS
ONHCAaHUE HCCIICOBAHMS, BBLACIATH IPOBEPSEMOE IMPEAINOJIOKEHUE, OLICHUBATH IPaBUIBHOCTh



MOpsAJIKa IPOBEIACHUSI UCCIIEI0OBaHMs, J€NIaTh BBIBObI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOAEHUI
U OIIBITOB;

IIPOBOAMTD OIBITHI 10 HAOIIOIEHUIO PU3NUYECKUX SIBICHUN MU (PU3MUECKUX CBOMCTB Tel (M3yueHue
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHHUS SHEPruH; 3aBUCUMOCTb IMepHoAa KoJjeOaHMit
MPYXUHHOTO MasiTHUKAa OT MAacchl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY b
MalbIX KosieOaHMH; MpSMOJIMHENHOE pachpocTpaHEHUE CBeTa, pasjiokeHue Oeraoro  ceera
B CIEKTp; HU3y4YEHHE CBOWCTB H300pakeHHs B IUIOCKOM 3€pKajie U CBOICTB H300pa’keHUs
npeaMeTa B coouparomeil InH3e; HabJI0JeHHe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyUeHHsI): ca-
MOCTOSITEIbHO COOUpaTh YCTAaHOBKY U3 U30BITOYHOrO HaOOpa 000py10BaHUS; OMKUCHIBATh X0/ OIbITA
U €ro pe3yibTaThl, OPMYIUPOBATH BBIBOABI;

IIPOBOAMUTH TNpPU HEOOXOIUMOCTH CEpHUIO0 MPSAMBIX H3MEpPEHUH, OIpeaesss CpelHee 3HaueHue
U3MepsieMoil BenYHHbI ((POKyCHOE paccTosiHHE COOMPAIOLIEH JIMH3bI); 000CHOBBIBATh BBIOOD criocoda
U3MEpEHUS/U3MEPUTENILHOTO PUOOpa;

IPOBOJUTH HCCIEJ0BAaHUE 3aBHUCUMOCTEH (M3WYECKMX BEJIWYMH C HCIIOJIb30BAaHUEM MPSAMBIX
U3MepeHuil (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJIbHOM CKO-
pocTH; mepuoAa KosieOaHMH MaTeMaTHYeCKOro MAasTHHKAa OT JUIMHBI HUTH; 3aBHCHMOCTH YIJa
OTpa)kKeHUs CBETa OT yIJia MaJeHUs U yIiia IPeJoMJICHUS OT yIJia MaJieHus): JIaHUpOBaTh UCCIEN1O0-
BaHUE, CAMOCTOSITENIbHO COOMpaTh yCTaHOBKY, (PUKCUPOBAThH Pe3yJIbTaThl OJYYEHHON 3aBUCUMOCTH
(¢bu3NYeCKUX BEJIMYUH B BHJIE€ TAOIUI U rPaUKOB, €1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0OBAaHUS;
IIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3NUECKUX BEIMUYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Teja MpU
PaBHOYCKOPEHHOM  JBMKEHHM, YCKOpPEHHE CBOOOJHOTO MaJeHMs, KECTKOCTb IPYXKUHBI,
KO3(QQUIHUEHT TPEeHUs CKOJBKEHUs, MeXaHudeckas paboTa U MOLIHOCTb, YacTOTa M MEPHOJ
Koje0aHui MaTeMaTUYECKOTro U MPY>KUHHOTO MAasTHUKOB, ONTUYECKas CHJia COOMpAIOIEd JIMH3BIL,
panuMoaKTUBHBIA (DOH): IIAHUPOBATH HM3MEPEHMs; COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBINIOJHATh U3MEPEHUs, CleAys NPeIOKEHHOW HHCTPYKIHUH; BBIYHCIATH 3HAUEHHE BEIMYUHBI U
aHAJM3UPOBATh MOJYUCHHbIE PE3YJIbTATHI C YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0Jr01aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH MPU paboTe ¢ J1abopaTOpHBIM 000pyI0OBaHUEM;
pa3nuyaTh OCHOBHbIE TPU3HAKHM N3YUYEHHBIX (PU3MUECKUX MOJeNeil: MaTepuabHas Touka, abCOIOTHO
TBEPAOE TEJNO, TOUEUYHBIH HCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUJIAaHETapHas MOJENIb aToMma,
HYKJIOHHAsl MOJIeJIb aTOMHOTO s1J1pa;

XapaKTepu30BaTh MPUHIIUIIEI IEHCTBHUSI M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha UX ONMCaHUsA (B TOM YHUCIIE: CIIUAOMETP, JaTUUKU MOJIOKEHUS, PACCTOSHUS M YCKOPEHUSs, PaKeTa,
9XOJIOT, OYKH, TEPHUCKOI, (hoToamnmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETpP, Kamepa
BunbcoHna), ncnosnb3yst 3HaHMA O CBOMCTBaXx (M3MYECKHUX SIBICHUH M HEOOXOAMMBbIE (HU3UUECKUe
3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbI M CXeMaTHYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIIBHBIX
prOOPOB M TEXHOJIOTMYECKHUX MPOIECCOB NPU PEIIEHUH y4eOHO-TIPAaKTUYECKUX 3a]a4; ONTHYECKUE
CXEMBI JJIs1 IOCTPOEHUS U300paKeHNUH B IJIOCKOM 3€pKajie U COOMparoliei JIMH3e;

NPUBONUTh TPUMEPBI/HAXOAUTh HMHMOPMAIMIO O MpHUMEpax MPAKTUYECKOrO HCIOIb30BaHUS
¢u3n4ecKux 3HAHUN B MOBCEIHEBHOW KM3HM IJIs oOecredeHus 0e30MacHOCTH MpU OOpalIeHHHU C
npuOopaMH M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHUs B OKpYXKaoLIel cpene;

OCYIIECTBIISATh MOUCK MH(POpPMAUU (HU3NIECKOTO CONEepKaHHus B ceTH MHTepHeT, caMOCTOATEIBHO
(bopMynHpys TOMCKOBBIM 3ampoc, HAXOAUTh IyTH OINpPENEeNeHUss JOCTOBEPHOCTH MOJIYUYEHHOM
nH(pOpMallMK HAa OCHOBE UMEIOIINXCS 3HAHUI U JOTIOJTHUTEIbHBIX HICTOYHHUKOB;

HCIOJIb30BaTh MPH BHINOJIHEHUHN YUYE€OHBIX 33JJaHUN HAYYHO-IIOMYJIPHYIO JINTEPATypy (PU3NUECKOro
COJIep’KaHusl, CIpaBOYHBbIE MaTepHallbl, pecypcbl cetH VIHTepHeT; Biaaers NpuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE HH()OPMAIHH U3 HECKOIBKUX
HCTOYHHUKOB (PU3NYECKOrO COJEpXkaHUs, MyOJINYHO NPEACTaBIATh pe3yJbTaTbl NMPOEKTHOM WM
HCCIIEN0BATENIBCKON IEATEIBHOCTH; IIPU 3TOM T'PAMOTHO HCIIOJIb30BATh HW3YUYEHHBINM NOHSITHUIHBIN
ammapar H3y4aeMoro paszena (U3MKH M CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTalued ¢ y4éTom
0COOEHHOCTEN ay TUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

Kou-Bo Buasl 1 popmbl Hcnoabs3oBanue
Ne Tema 4acoB padort odopynoBanus TP
AJISl KOHTPOJIA
7 knace
1. | ®usuka u Mup, B KOTOPOM MBI 9 —  TECTHI
KUBEM — Js1abopatopHble paboThI
2. | CtpocHue BelecTBa 6 —  TECTHI
— naboparopHbie paboTHI
—  (u3UYeCKUil TUKTaHT
— KOHTpOJbHas paboTa
3. | JIBmwxeHue, B3aUMO/ICHCTBIE, 11 — TECThI Jlatuuk Temreparypbl
Mmacca — J1abopaTopHble pabOTHI XMUMUYECKHI
—  (u3nyUecKuil JUKTAHT
— KOHTpOJbHas pabora
4. | Cusbl BOKpYT Hac 11 —  TeCThI
— JabopaTopHbIe PaOOTHI
— KOHTpOJbHas pabora
5. | JlaBneHue TBEpIBIX TEl, 10 —  (u3UYeCKUil TUKTaHT JlaTyuk aGCOIIOTHOTO
KHUJIKOCTEH U ra30B — KOHTpOJbHas pabora JIABJICHUS
6. | AtmMocdepa u atmochepHoe 4 —  TECTHI JlaTunk aGCOMOTHOTO
JaBJICHHE JTaBJICHUS
7. | 3akon Apxumena. [InaBanue ten 5 —  TeCThI
— JsabopatopHble paboThI
— KOHTpOJbHas paboTa
8. | Pabora, MOIITHOCTB, SHEPTHS 6 —  TeCThl
— JnabopatopHbie pabOTHI
— camocTosiTenbHas paboTa
—  (u3MYecKUil JUKTAHT
— KOHTpOJbHas paboTa
9. | IIpocTbie MeXaHU3MBI. «30JI0TOE 7 —  TeCTHI
MIPaBUJII0» MEXAaHUKHU — J1abopatopHbIe pabOThI
— KOHTpOJbHas pabora
10.| IToBTOpEHHE 1
8 kiaacc
1. | BayTpeHnHss sHeprus 8 —  TECTHI
— Js1abopatopHble paboThI
—  (u3MYecKuil JUKTAHT
— KOHTpOJIbHas paboTa
2. | U3MeHeHHs arperaTHOTO 8 —  TECThI JaTunk TemmepaTypbl
COCTOSIHUSI BEIIECTBA — nabGopatopHble paboThI XUMUYECKHUM
— KOHTpOJbHas pabora
3. | TeruoBbIe ABUTATENN 3 —  TECTHI
— Tpe3eHTauus
4. | DnexTpuIecKuid 3aps. 5 —  TECTHI
DJeKTpUIecKoe mosie — caMmocTosTenpHas pabora




DIIEKTPUYECKHI TOK —  TECThI JlaTuuk cuibl TOKa
— nabopatopHbie pPabOTHI
—  (u3nyUecKuil JUKTAHT
— KOHTpOJbHas pabora
6. | Pacuér xapakTepucTik 10 —  TECTHI JlaTumk cUIIBI TOKA,
AIIEKTPUYECKUX TICTICH — JyaboparopHbIe paboOThl | JaTYUK DJIEKTPUYECKOIO
— KOHTpOJbHas pabora HaNpsHKCHUS
7. | MarautHoe nose 6 —  TECTHI JlaTynK MarHUTHOTO
— Js1abopatopHble paboThI 0JIs1
— caMmocTosTenpHas pabora
8. | OCHOBBI KHHEMATHKH 8 —  TECTHI JlaT4mK akceIepoMeTp
— naboparopHbie paboThI
— KOHTpOJbHas pabora
9. | OCHOBBI TMHAMHKH 7 —  TECTHI
—  (uU3NUYECKUil TUKTaHT
— KOHTpOJbHas pabora
10.| UroroBoe noBTOpEeHUE 4 — UTOroBas
KOHTPOJIbHAS
pabota
KJ1acc
1. | Mexanudeckoe ABHKEHUE U 11 —  TECTHI JlaTauk akceiaepomerTp
IPaBUTALIMOHHOE B3aUMO/ICHCTBUE —  (u3n4ecKuil TUKTaHT
Tel — KOHTpoOJbHas pabora
2. | Konebanus u BOTHBI 10 —  TECTHI
— JnabopatopHbie pabOTHI
—  (u3MYeCKHil TUKTaHT
— KOHTpoOJbHas pabora
3. | 3ByK 5 —  TECTHI
4. | DrnexTpoMarHuTHbIC KoJeOaHus 1 8 —  TECTHI JlaT4uk MarHUTHOTO TIOJIS,
BOJTHBI — sabopatopHbIe paboTHI JTaTYMK CHJIBI TOKA
— KOHTpOJIbHas paboTa
5. | 'eomerpuueckas onTuka 10 —  TECTHI
— JsabopatopHble paboThI
—  (u3uYeCKUil TUKTaHT
— KOHTpOJIbHas paboTa
6. | DiekTpoMarHuTHast IPUPOAA CBETA 5 —  TECTHI
— JnabopatopHbie pabOTHI
7. | KBaHTOBBIC SIBICHUS 10 —  TECTHI
— nabopatopHbie pPabOTHI
—  (U3MYECKUIl TUKTAHT
— KOHTpOJbHas pabora
8. | Ctpoenue u 3BosroIus Beenennoit 5 —  TeCThI
— Tpe3eHTaluuu
9. | Pesepn 4
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