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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (Qu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS COCTaBIeHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHO
oOpa3oBarenbHO mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke c y4éToMm
benepabHON pabodeil mporpaMMbl BocnuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Pru3uKay.

Copepxanrie  mporpaMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIMXCS W OPTaHM3alMI0 M3y4YeHHUs (DU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPyEeMbIM JUYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOyYeHMs, a TaKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[IporpaMma 1o ¢u3rke ycTaHaBIMBAET pacHpeesieHne yueOHOro Mareprala o rojam
oOyueHusi (Mo Kiaccam), MpeiJiaraeT MPUMEPHYIO IOCIIEI0BAaTEIbHOCTh W3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAEpKaHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma no ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOILU
YUUTENIO B CO3/IaHUU paboueli IporpaMmsbl 0 y4eOHOMY IIPEIMETY.

@uznuka SABIAETCS CUCTEMOOOPA3yIOIIUMM Il  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JI€XAT B OCHOBE IPOLIECCOB W SIBJICHUU,
M3y4aeMbIX XUMHUEU, OUOIOruel, acCTpOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, MpeAocTaBisieT Haubosiee sCHble 00pasiibl
NPUMEHEHUS HAay4YHOTO METOJa IO3HaHMs, TO €CTh CIoco0a MOJy4YyeHHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Opna u3 rinaBHBIX 3aa4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oOpa3oBaHus
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAYYHOM T'PaMOTHOCTH W HUHTEpeca K Hayke Yy
0oOyJarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BATh HAYYHBIE JIOKA3aTENIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

enu m3yueHus: GU3MKU HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPEICIICHBI B
Konnenmuu mnpenogaBanusi ydyeOHoro mnpeamera «®dusmka» B  00pa3oBaTeNIbHBIX
opranmzanusix Poccuiickoii @enepanuu, peaan3yonux OCHOBHBIE 00Ieo0pa3oBaTeIbHbIC
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiuternn  MuHHCTEpCTBA  MPOCBELICHHS
Poccuiickoit @eneparuu (mpotokost ot 3 pexadps 2019 r. Ne [1K4BH).

Heau uzyyenus: pusvMKu:

e TMpPHOOpETEHHE MHTEpPEeca U CTPEMIICHHS OOYyYaloIUXCs K HAyYHOMY H3yUEHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



e pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe IMO3HaHUS U (PopMUpOBaHUE
UCCIIEN0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIHUM SIBIICHUSIM;

e (opMHpoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3YyYEHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoBaHue TmpeACTaBICHUH O poau (PU3MKK JAJId  pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHUIA;

e pa3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oynymeid mpodeccrnoHaTbHOMI
TSI TeIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATrOTOBKA K JalbHEWIIEeMy OOy4YEHHIO B
3TOM HAINpPAaBJICHUU.

JlocTikeHrue ATUX 1eiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo

o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINX 3a1ay:

e TMpHOOpEeTEeHHE 3HAHUM O JTUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TEILJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e IMpUOOpETEHHWE YMEHUN ONUCHIBAaTh M OOBACHATH (U3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYYECHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEUICHUS NPOCTEUIIUX PAaCYETHBIX 3a/ad C HMCIOJb30BAHUEM
(pU3HUECKUX MOJENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHUI HAOMIOAATh NPUPOJIHBIE SBJICHHS U BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl U IKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOCHHE NPUEMOB paboOTHl ¢ MH(MOPMaLUE (PU3UUECKOTO COACpKaHUsI, BKIOYAs
MH(OpPMALMI0O O COBPEMEHHBIX JOCTHXKEHUSX (U3UKH, aHAIU3 U KPUTHYECKOE
OLICHMBaHUE UH(OpMAIIIH;

e 3HAKOMCTBO cO c(epamu mpodeccHOHATbHON AEsTENbHOCTH, CBSI3aHHBIMU C
Gu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIXKEHUSX
(u3HUECKON HayKH.

Ha u3yuenue pusuku (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8§ kimacce — 68 yacoB (2
gyaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HEACHIO).

[Ipennaraempiii B mporpamMme mo (puU3ukKe nepedyeHb JadopaTopHbIX padOT U OIBITOB
HOCHUT PEKOMEHJIATEIbHBIN XapakTep, yUUTeNb JelaeT BHIOOP MpOBEACHUs Jab0paTOPHBIX
paboOT M OMNBITOB C Y4YETOM HHAMBHUIYAJbHBIX OCOOCHHOCTEH OOy4arolmuxcs, CIUCKa
HKCIIEPUMEHTAJIbHBIX 33JaHUM, MpeIaraéMbplXx B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PU3uKe.



COJEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®u3uka — HayKa o npupoze. Ssinenns npupoapl. Duzndeckue SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeNIUUYMHBL. M3Mepenue ¢usznueckux BelUyuH. Duznyeckue MpuOOpHI.
[TorpemHocTh U3MEpEeHUl. MexXayHapOaHAs CUCTEMA EAUHULL.

Kak ¢usmuka u apyrue ecrecTBeHHbIE HAYKH M3Yy4alOT mpupoay. EcrecTBeHHOHAYUYHBIH
METOJI NMO3HAaHWA: HAOJIOJCHHE, MOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMKEHUE THUIIOTES3,
HKCIIEPUMEHT IO TPOBEpPKE THUMOTe3, OOBACHEHHE HabONogaeMoro sipieHusa. OmnucaHue
($u3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIIOBbIE, YJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®dusznueckue NpuOOPHI U MPOLETYpa NPSIMBIX U3MEPEHUM aHATOTOBBIM U LIU(PPOBLIM

pruOOpOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJl.

5. M3mepeHue Temmeparypbl HOpU THOMOIIM >KHAKOCTHOTO TEPMOMETPAa M JIAaTUMKa

TEMIIEPATYPHI.
6. lIpoBenenue mcciaenoBaHus IO MPOBEPKE TUIIOTE3BL: JAIBHOCTH IMOJIETA IIAPHKA,
MYUIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIEe, YeM OO0JIbIlIEe BHICOTA ITYCKA.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mmepbl. OINBITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne ydactul BemecTBa. CBs3b CKOPOCTH JABWKEHUSA YACTHUI[ C TEMIIEPATYPOM.
bpoynoBckoe aBmxenue, auddysus. BzaumoneiicTBue 4acTHI] BEIIECTBA: MPUTSHKECHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEHW W TBEPABIX
(kpucTammyeckux) Tena. B3anMocBsi3b MEXy CBOMCTBaMU BEIIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHblX COCTOSTHHMA
BOJIBI.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddyszuu.

3. HaOmionmenue sBneHW, OOBACHSIIOMIUXCS TNPUTSHKCHHEM WM OTTaJIKHBAHHEM

YaCTHUIL BEIIECTBA.

Jlabopamopnuie pabomel u onvimel.



1. OreHka 1uamMeTpa aToMa METO0M PSJIOB (C UCMOJIb30BaHUEM (GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHUS a30B.
3. OmbITEI MO OOHAPYKEHUIO ACHCTBHUS CHUJI MOJIEKYIISIPHOTO MPUTSHKEHUS.
Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.
MexaHnueckoe IBHXKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBH>)KEHUU. Pacu€T myTH U BpEMEHU IBUKEHUS.
SBneHue wHepIUU. 3aKOH MHEPLMHU. B3auMojelcTBue Tel Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBWKEHMS Ted. Macca kak mepa mHepTHOCTH Tena. [InotHocTh BemiectBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIIE 00hEMA BEIIIECTBA.
Cuia kak XapakTepucTHKa B3auMozeicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3MmepeHne cuibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHME TATOTEHUS M cwiia TsokectH. Cuna
TSOKECTH Ha Apyrux mianetax. Bec tena. HeBecomocts. CiokeHHE CUII, HAPABJICHHBIX 10
onHou mpsmou. PaBHopenctByromas cun. Cuna TpeHus. TpeHHE CKOJIbXKEHHS W TPEHHE
MoKosA. TpeHue B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabGmrogeHne MexaHM4eCKOro JIBUKEHUS TeTa.
2. H3mepeHune CKOpoCTH NPSIMOJIMHENHOTO JBUKCHUS.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue ChJl, HallPaBJICHHBIX 110 OJJHOM IIPSMOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpenenieHrEe CKOPOCTU PAaBHOMEPHOIO JBIKEHUS (IIapvKa B KUIKOCTH, MOICITH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. Ompenenenne cpeHEN CKOPOCTU CKOJBXKEHUSI OpycKa WM MIapHKa MO HAKJIOHHOU
MIJIOCKOCTH.
Ornpenenenue MmIOTHOCTH TBEPAOTO Tea.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHUs (nedopMaliii) npy>KUHbI OT
IIPUIIOKEHHOU CHUJIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJILKEHUSI OT Beca Tela
U XapaKTepa CONMPUKACAIOITUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HNasnenne. CrocoObl yYMEHBIICHHWsS ¥ YBEIW4YeHUs JaBieHus. JlaBieHwe rasa.
3aBUCMMOCTh JaBJCHUS Ta3za OT o0bEMma, Temmeparyphl. [lepemada naBieHus TBEPIBIMHU
TeJlaMH, KUJKOCTSIMU U razamu. 3akoH [lackans. [ITHeBMaTuueckue MamuHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTH OT TIIyOMHBI. ['uiapocratuyeckuit napagokc. CooOmarmumuecs: CoCy/bl.
[M'uapaBiayeckre MeXaHU3MBI.

AtMocdepa 3emun u atmoceproe maBieHue. [[pUuuuHbBl CyIIIECTBOBAHUS BO3AYITHOM
o6onouku 3emnu. OnbiT Toppudemn. M3mepenue atMmochepHOro aaBieHHs. 3aBUCUMOCTh
aTMOC(EpHOro JaBJ€HUS OT BBICOTHI HaJl YpoBHEeM Mops. [Ipubopsl aysg u3MepeHus
aTMOC(EPHOro JIaBJICHUS.



JlericTBue KUIKOCTM M Ta3a Ha TMOTPYXKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.
JHemoncmpayuu.
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3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaua gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

I'mapasnuuecknii mpecc.

[IposiBneHMe neCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela u
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBrue IIaBaHUsA TeEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOILICHHUS TUIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 0ObEMA MOrpyXEHHOH B
KUJKOCTh YaCTH TEJIa.

OrnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEHCTBYIOIIEHM HAa TEJNO, MOTPYXEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOIIECH CHUIIbI, JCUCTBYIOLIEW Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHUIIBL, JEUCTBYIOLIEH
Ha TEJIO B JKHMIKOCTHU, OT O0OBbEMaA MOTPYKEHHOM B JKUJIKOCTh YacTH Tela U OT
IJIOTHOCTH KUJIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKM M ONIpPEACIICHUE €&
rpy30H0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBIL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. lIpaBuiio paBHOBecus
peruara. IlpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY. «30J70TO€ MPaBUIIO»
mexanuku. KITJI nmpocteix mexanu3zmMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u moreHuuanbHass dHeprud. lIpeBpamieHue
OJTHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUS DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1.

[TIprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

Omnpenenenue pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM JBMIKEHUU Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

Hccenenosanue yciioBuil paBHOBECHS pblyara.

N3smepenune KIIJ] HakIIOHHOM NIIIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKON JHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs HANpPABJICHO Ha

JOCTH)KEHUE  JIMYHOCTHBIX, METAlpeIMETHBIX M  NPEIMETHBIX  00pa3oBaTEIbHBIX
pE3yNbTATOB.

B pesynprare n3ydeHus (PU3MKM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHS Y

oOyuaroterocs OyayT cpopMUpOBaHbI CICIYIONIUE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

- TMpOSIBIICHHUE HHTEpEcCa K MCTOPUM MU COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
(u3NYECKON HAYKH;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUMCKUX YIEHBIX -(DU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKCHUIN (PU3UKHY;

- OCO3HAHUE BAXKHOCTU MOPAIBHO-ITUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HAYKH: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAHME IIECHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUs MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEW COCTABIISIOIEN KYJIBTYPHI;

- pa3BUTHE HAYYHO JII0O03HATEILHOCTH, HHTEPECa K UCCIICOBATEIBCKON ACSITEIBHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIHOHAJIBHOI0 0JIATONOJIy YU

- OCO3HaHMWE LIEHHOCTU 0e30IacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXXHOCTU MpaBUi O€30MacHOTO MOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
AIEKTPUUYECKUM U TETJIOBBIM 000PYI0OBAaHUEM B JJOMAIIHUX YCIOBUSAX;

- c(opMuUpOBaHHOCTb HaBbIKA peQUIeKCHUU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY U
TaKOTO e IpaBa y APyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTMBHOE Yy4YacTHE B PCIICHHWM TNPaKTHUYECKUX 3adad (B paMKaX CEMbH,
o0pa30oBaTeNbHOM OpraHu3aIii, TOpoJa, Kpas) TEXHOJOTUYECKOW | COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHHM;

- HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPodeCcChid, CBI3aHHBIX ¢ (PUBUKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

- OpHUCHTAIUsl Ha TpPUMEHEHHE (U3MYECKUX 3HAHWUU IS PEIICHHs 3a7a4 B O0O0JacTH
OKpY’KaroUIel Cpe/ibl, IJIaHUPOBAHUS TOCTYNKOB M OIEHKH UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYIKAIOIIEN CpEbI;

- OCO3HaHUE TI00ATBLHOIO0 XapaKTepa KOJIOTHYECKHUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanuu K U3MEHSAIONIUMCH YCIOBUAM COLUAJIBHOM U MPUPOJIHOM CpeAbl:

- TOTPeOHOCTh BO B3aWMOJICHCTBHM TIPH BBIIIOJTHEHUHM WCCICAOBAHUN W TIPOEKTOB
(bU3UYeCKO HAPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSM JIPYTHUX;



e - [IOBBIICHHEC YPOBHA CBOEH KOMIIETEHTHOCTH qCpe3 MPAKTHIYCCKYIO ACATCIbHOCTD,

- MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4ucie (OpMyJIUpOBaTH UIAEH,

MOHSITHSA, TUTIOTE3bI 0 PUINIECKUX 00BEKTAX U SIBICHUSX;
e - OCO3HAHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;
e - IUJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJICHUC QaHAIIM3UPOBATHL U BbLIABIIAATHL B3dUMOCBA3U IIPUPOILI, O6HIGCTB8, 141

HKOHOMHKH, B TOM YHCJIC C UCIIOIb30BaHUEM (PH3UICCKIX 3HAHUM;
e - OIICHKA CBOUX JCHCTBHM C Y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
JI00AIBHBIX TOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuaromierocsi OyayT chOpMUpPOBaHbI MeTanpeAMeTHble Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHBIC YIeOHbIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jiornyeckue 1ecTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHHI);
YCTaHABIMBATh CYIIECTBCHHBIH TMpHU3HAK KiIacCU(PHUKAIIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (paKTax, JaHHBIX
U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3HM MPH M3YYCHHH (DU3UUYCCKUX SIBICHUN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJB30BAHWEM JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3UUECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh crnoco0 pemieHus y4deOHoW ¢u3nueckoi 3aaaudu
(cpaBHEHHE HECKOJbKHUX BApUaHTOB pEIICHHUs, BBIOOp Haubosiee MOIXOJSIIEro C
y4ETOM CaMOCTOSITETTFHO BBIICTIEHHBIX KPUTEPUEB).

ba3oBsble nucciaenoBarejbCKue 1edCTBUSA.

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAaHY OTIBIT, HECJIOXHBIH
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBJICHUS;
OIICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOJYICHHYIO B X0JI¢
WCCJICTIOBAHUS WJTA DKCIICPUMCHTA;

CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHUST ¥ BBIBOJBI TIO pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOACHUS, OIbITA, HCCIICI0OBAHUS;

POTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3NYSCKUX IPOIECCOB, a
TaK)XK€ BBIABUTATh TMPEANOJOKEHUSI 00 WX pPa3BUTUU B HOBBIX YCIOBHSIX H
KOHTEKCTAaX.



Pabora ¢ undpopmanmeii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI M 3allpOChl MPU MOUCKE U O0TOOpE
uH(GOpPMaIlMU WIK JAaHHBIX C y4ETOM IMPEAIoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UpPOBaTh, CHUCTEMATH3UPOBATh M  HUHTEPHPETUPOBATH  MHQPOPMAIIIO
Pa3IMYHBIX BUIOB U (POPM IIPECTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (POpMY NPEACTABICHUS HUHPOpPMALUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a7a4d HECIOKHBIMU CXEMaMHM, AUarpaMMaMH, UHOU
rpadukoi U X KOMOUHALIUAMU.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XoJie OOCYXXAeHHs Yy4eOHOro Marepuana, pe3ylbTaToB JabOpaTOPHBIX PabOT U
MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMON TEMBbl M BBICKA3bIBATH
U7eH, HAICJICHHbIE Ha peIleHHEe 3aJaud U TOJJAepXKaHHe OarokeaaTelIbHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXJACHHUS C CYXKICHUSAMH JAPYTUX YYaCTHUKOB JUAJOra,
OoOHapyX1BaTh pa3IMYMe U CXOACTBO MO3ULIMII;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJMYHO TPEACTABIATH PE3YJIbTAThl  BBIOJHEHHOTO (PU3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, POCKTA);

INOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMaHIHON U MHAWBUYaIbHON pabOThL
IPU PEIICHUU KOHKPETHON (PU3NYECKON MTPOOIEMBI;

NPUHUMATH IIEJTM COBMECTHOW NEATEIbHOCTH, OPTaHW30BBIBATH NEUCTBUS MO €€
JOCTHKCHHIO: PACTpPeleNsATh POJU, OOCYXKIAaTh MPOIECChl W PEe3yJbTaTh
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh pabOThl, JOCTUTas KaYeCTBEHHOI'O pe3ysbTara MO CBOEMY
HaNpaBJIECHUIO U KOOPIAUHUPYS CBOM JIEUCTBUS C IPYTUMH YJIC€HAMH KOMaH/IbI;
OIICHMBAaTh KauyeCTBO CBOEr0 BKIaJa B OOMMH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYoIuX s
perieHus: GU3NUeCKUX 3HaAHUI;

OpUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXOAAX NPUHATHS pelIeHU (MHIWBHUIYaIbHOE,
MIPUHATHUE PELICHU B TPYIIIE, IPUHATHE PEIIEHUI TPYIIION);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHUs (PU3MYECKOM 3a7aud WM TUlaHa
UCCIIEIOBaHMS C Yy4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh Mpe/jiaraeMble BApUaHThl PEIICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:

AaBaThb aJ/ICKBATHYIO OLICHKY CUTYyalluHW U MpC/jiaraThb IJjiaH ee HU3MCHCHMUA,



OOBSACHATh NPUYUHBI JTOCTHKEHUS (HEAOCTUKEHUSI) PE3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(U3NYECKOTr0 HCCIEeOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHUBIINXCS CUTyallul, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MPU3HaBaTh CBOE IMPABO Ha OWIMOKY MpU PEIICHHH (PU3NYECKHX 3a1ad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 Kjacce peIMETHbIE PE3YyIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

WCIOJB30BaTh TMOHATUA: (PU3MUECKHEe W XUMHUUYECKUE SIBIICHUS, HaOJ0ICHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHUSA BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
NBIDKCHUE  (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHEHHOE), TpaeKTOpus,
paBHOJICUCTBYIOAsA cuia, Aedopmauus (ymnpyras, IJIaCTUYECKasi), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuyath saBieHus (Auddy3us, TEIOBOE JBWKEHHWE YacTUIl BEIIECTBa,
PaBHOMEPHOE [IBUKEHUE, HEPAaBHOMEPHOE JBUKEHUE, WHEPLHS, B3aUMOJCHCTBUE
T€J, pPaBHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHON OChIO BpalleHus, epenaya
JABJICHUS] TBEPABIMU TeJlaMH, XUAKOCTAMHM M Ta3aMH, aTMOoc(epHOe 1aBJICHUE,
IUTaBaHUE TeJ, TMPEBpaAlICHUS MEXaHWYEeCKOM DHEPruu) MO OMUCAHUI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE
(u3nuecKoe SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUN B OKPY’KAIOIIEM MUPE,
B TOM 4YHCJIe (PU3MUECKUE SBJIICHUS B MPUPOJIC: MPUMEPHI IBUKEHUS C PA3IMUYHBIMU
CKOpPOCTSIMU B JKMBOW U HEXKUBOW MPUPOJE, NAEUCTBUE CUIbl TPEHUS B MPUPOAEC U
TEXHUKE, BIUSHUE aTMOC(EPHOTO JAaBJICHUS HA KUBOW OPraHU3M, IUIABaHUE PHIO,
phIuard B Teje YeloBeKa, IPU 3TOM NEPEBOIUTh MPAKTUUECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WUYECKHE SBICHUS, WCIONb3YS
¢usnueckne BenuuMHBI (Macca, 00BEM, TIJIOTHOCTH BEIIECTBA, BpPEMsl, IIyTh,
CKOpPOCTb, CPEIHSISI CKOPOCThb, CHJIa YNPYrOCTH, CHJIa TSKECTH, BEC Teja, CHuia
TpeHHs, JaBjieHue (TBEPAOro Tela, >KUIKOCTH, Tra3a), BBITAIKMBAIOIIAs CuUJa,
MexaHuuyeckass padoTa, MOIIHOCTb, IIEYO CHJIbI, MOMEHT CWJIbI, KOd(phUIHeHT
MOJIE3HOr0 JIEUCTBUS MEXaHU3MOB, KHHETUYECKAs] U MOTEHIMAIbHASL SHEPIusl), IpU
OTHMCAHWH MPABWILHO TPAKTOBATHh (DU3UYECKUN CMBICI MCIIOJIBb3YEMbIX BEIMYWH, UX
0003HaueHUs U  €IUHULIBI  (PU3MYECKUX  BENUYUH, HaXOAUTh  (HOPMYJIbI,



CBA3BIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMM, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHE SIBICHHUS W TPOIECCHI, HCIOJIb3YS
MpaBUJIa CJIOKEHUS CUJl (BIOJb OJHOM mpsamMoil), 3akoH ['yka, 3akoH Ilackais, 3aKkoH
Apxumena, IpaBWIO paBHOBECHs phiyara (0JI0Ka), «30J0TO€ MPABHUIIO» MEXaHUKH,
3aKOH COXPaHEHUsS MEXaHWYECKOW »HHEPruM, IpU OTOM [JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MATEMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3MYECKUE SIBICHUSA, MPOIECCHl M CBOWCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE  CUTyallud  NPAKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BBIABILITH
NPUYUHHO-CJICICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKHUX IIaroB C
ornopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUH, (PU3UUYECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

pemiath pacu€THble 3agaud B 1—2 JeHCTBUSA, HCMOIb3YyS 3aKOHBI U (POPMYIIBI,
CBS3bIBAIOIIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHajlM3a YCIOBUS 3aJaydu
3aMUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUYECKHE BEIMYUHBI B (DOPMYJIIBI U
IPOBOJUTH Pacd€Thbl, HAXOJIUThH CIIPABOYHBIEC JIaHHBIE, HEOOXOAUMBIE JIsl PEIICHUS
3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUHHBIL;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO pEIIUTh MPU NOMOLIM (PUIUYECKUX
METOZ0OB, B OIIMCAHUM HCCIICIOBAHUA BBIACIATH IIPOBEPAEMOE IIPEIAIIOIOKEHUE
(rumoTtesy), pa3iauvaTh U HMHTEPIPETHUPOBATH TOJYUYECHHBIH peE3yJbTaT, HAXOJUTh
OIIMOKH B XOJI€ ONBITA, J€NaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MPOBOJIUTh OMNBITHI MO HAOMIONECHUIO (U3UYECKUX SBJICHUM WIH (U3HUECKUX
CBOMCTB TeJl: (OPMYIHPOBATH MPOBEPSAEMBIE MPEANOI0KEHHSI, COOUPATh YCTAHOBKY
U3 TPEJIOKEHHOIO OOOpYyIOBaHUs, 3alUCBIBATH XOJ ONbITa U (POPMYIUPOBATH
BBIBOJIbI,

BBINIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIbI U
TEMIIEpaTypbl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH
MoKa3aHus MpUOOPOB C yUETOM 3aJaHHOM a0COIFOTHOM MOTPENTHOCTH U3MEPEHUI;
IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJIHON (PU3NYECKON BETMYUHBI OT JIPYTOMl C
UCIIOJIb30BaHUEM  MPSMBIX  M3MEPEHUH  (3aBUCUMOCTHM  IMyTH  PaBHOMEPHO
JOBHKYLIErOCs TeJla OT BPEMEHH JABUKEHHUSI TEJa, CUIIBI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS OT
IUIOIIAAA CONPUKOCHOBEHUSI TEJ, CHJIbl YIPYTOCTH OT YJUIMHEHUS MNPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O00BbEMa MOTpYXKEHHOW YAaCTH Tela M OT IUIOTHOCTHU
KUIAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Te€la, OT TJIyOWHBI, HA KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBHM IMIaBaHUs TEJ, YCIOBUM paBHOBECUS pbluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4YE€OHOTO HCCIEAOBAHMS, COOMpaTh YCTAHOBKY H
BBITIOJIHATh U3MEPEHMUS, CIIeys MPEIJI0)KEHHOMY TIaHy, (PMKCHPOBATh PE3yIbTaTh
MOJIyYE€HHOM 3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH B BHUJE MPEIIOKEHHBIX TaOIHIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYUH (TUIOTHOCTH BEIECTBA
KUJAKOCTM M TBEPAOTO TeJa, CUJAa TPEHUS CKOJIBKEHUSA, JAaBJIEHUE BO3/yXa,



BBITAJKMBAIOIIAS CWa, JEWCTBYIOIIAs HAa MOTPYKEHHOE B KUAKOCTb TEJIO,
KO3 DUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0KEHHON
WHCTPYKIIMU: TIPU BBINOJIHEHUUM M3MEPEHHUM COOMpaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIIATh 3HAUEHUE UCKOMOM BEIIMYHHBI;

coOno/IaTh TpaBWiIa TEXHUKUW O€30MacHOCTH mpu paboTe ¢ 1ad0paTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIITUECS COCYIbI, OApOMETp, phIUar, IMOABMKHBIN
Y HETIOJIBM>KHBINA OJIOK, HAKJIOHHASI TJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX OMUcaHUs (B TOM 4HCIIE: MOJUIUIHUKHU, YCTPOUCTBO
BOJIONPOBOJIA, TUAPABIMYECKHUM MPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HACOC,
apeoMeTp), UCTOJIb3Yysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SBJICHUN U HEOOXOJUMBbIC
¢du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TPUMEPhl (HAXOIUTh HH(OpPMAIMI0O O TPUMEPAX) NPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3WYECKUX 3HAHUN B TMOBCEIHEBHOW >KU3HU JUIsl oOecreueHus
0e30macHOCTH MpU OOpalleHHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHSI 3JIOPOBbSI W COOJIIOACHUS HOPM DSKOJIOTHYECKOTO TOBEACHUS B
OKPY’KaIOIIEH CPELE;

OCYIIECTBJISTh OTOOP MCTOYHUKOB MHGpopManuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIUXCS 3HAHUU W MOYTEM
CpPaBHEHMSI PaA3IMYHBIX HMCTOYHUKOB BBIICISATH HH(POpPMAIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOM HIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh TPH  BBHIMIOJIHEHUHM YYEOHBIX 3aJlaHU  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
Nutepuner, Bianerh mnpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KPATKUE MTUCHMEHHBIE U YCTHBIE COOOIIICHUSI HA OCHOBE 2—3
UCTOYHUKOB HHGOpMAIK (U3HUYECKOTO COJEpkKaHUs, B TOM YHUCIE MyOIMYHO
JienaTh KpaTKUe COOOIICHUS O pe3ysIbTaTaX MPOEKTOB MJIM YY€OHBIX UCCIICIOBAHUM,
IIPY DTOM TIPAMOTHO MCIIOJb30BaTh M3YYEHHBIM MOHATUMHBIM ammapar Kypca
(bu3UKH, COMPOBOXKIATH BHICTYIICHUE MTPE3CHTAIIUCH;

MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB U MCCIIEIOBAHUN pacpeesaTh 00sI3aHHOCTH
B IPYIIIIE B COOTBETCTBUM C MOCTABJIICHHBIMU 3a/1a4aMU, CIEAUTH 34 BBIIIOJIHEHUEM
IJIaHa JEWCTBUHM, aJcKBaTHO OIICHMBAaTh COOCTBCHHBIM BKJIAJ B JIE€SITEIBHOCTH
rpyNmbl, BBICTPAMBATh KOMMYHHUKATHBHOE B3aUMOJICMCTBUE, YUYUTHIBAST MHEHUE
OKPYX aIOUIUX.
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12 DH3HHCCKHE BEIHHHbI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBII METO/] ITO3HAHUS 2 bubmorexa [JOK
' v A https://m.eds00.ru/7f416194
Hroro no pasneny 6
Pa3nea 2. IlepBoHauyanbHble CBeleHUS O CTPOECHHMH BellecTBa
bubnunorexa LIOK
21 Crpoetne peliecTsa . https://m.edso0.ru/7f416194
99 JIBr>kKeHue U B3aUMOJICCTBUE YaCTHI] 5 1 bubmuoreka [{OK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ 7416194
Hroro no pasneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBue Tej
bubnmnoreka LIOK
3.1 M 3 1
CXAMMACCROC JBIDRCHHC https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2 u 4 2
3 HEPIWL, Macca, TAOTHOCTR https://m.eds00.ru/7f416194
3.3 Cuna. Bunbl cun 14 1 2 bubmuorexa [{OK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo0.ru/7f416194

Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya napieHus: TBEPIbIMU 3 bubnmnoreka HOK
' TE€JIaMHU, XXUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBrerne KukocTh > https://m.edso00.ru/7f416194
bubmuoreka [{OK
43 ATmoCpepHOe AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 Pabora u mosoCT® 3 https://m.eds00.ru/7f416194
bu6nmorexa LIOK
52 Hpocteie MEXaHH3MEI > https://m.eds00.ru/7f416194
bu6mmoteka IIOK
. M 4
53 CXAITCCRAL FHEpTHA https://m.eds00.ru/7f416194
5.4 WTOroBBIN KOHTPOJIb 1
Hroro no pasneny 13
HazBanue MmoayJist
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (Qu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS COCTaBIeHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHO
oOpa3oBarenbHO mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke c y4éToMm
benepabHON pabodeil mporpaMMbl BocnuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Pru3uKay.

Copepxanrie  mporpaMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIMXCS W OPTaHM3alMI0 M3y4YeHHUs (DU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPyEeMbIM JUYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOyYeHMs, a TaKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[IporpaMma 1o ¢u3rke ycTaHaBIMBAET pacHpeesieHne yueOHOro Mareprala o rojam
oOyueHusi (Mo Kiaccam), MpeiJiaraeT MPUMEPHYIO IOCIIEI0BAaTEIbHOCTh W3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAEpKaHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma no ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOILU
YUUTENIO B CO3/IaHUU paboueli IporpaMmsbl 0 y4eOHOMY IIPEIMETY.

@uznuka SABIAETCS CUCTEMOOOPA3yIOIIUMM Il  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JI€XAT B OCHOBE IPOLIECCOB W SIBJICHUU,
M3y4aeMbIX XUMHUEU, OUOIOruel, acCTpOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, MpeAocTaBisieT Haubosiee sCHble 00pasiibl
NPUMEHEHUS HAay4YHOTO METOJa IO3HaHMs, TO €CTh CIoco0a MOJy4YyeHHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Opna u3 rinaBHBIX 3aa4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oOpa3oBaHus
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAYYHOM T'PaMOTHOCTH W HUHTEpeca K Hayke Yy
0oOyJarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BATh HAYYHBIE JIOKA3aTENIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

enu m3yueHus: GU3MKU HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPEICIICHBI B
Konnenmuu mnpenogaBanusi ydyeOHoro mnpeamera «®dusmka» B  00pa3oBaTeNIbHBIX
opranmzanusix Poccuiickoii @enepanuu, peaan3yonux OCHOBHBIE 00Ieo0pa3oBaTeIbHbIC
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiuternn  MuHHCTEpCTBA  MPOCBELICHHS
Poccuiickoit @eneparuu (mpotokost ot 3 pexadps 2019 r. Ne [1K4BH).

e usyyenus pusuku:



e TMpUOOpETEHHE HHTEpEeca W CTPEMIICHUS OOYYalOlUXCS K HAYyYHOMY H3YUYEHHUIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEICTABICHWA O HAYYHOM METO/e IMO3HaHWS U (popMHUpOBaHUE
MCCJIEI0OBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3yYEHUs OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBanue TpEeACTaBICHUNA O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTH;

e pa3BUTHE TPEACTABJICHWA O BO3MOXHBIX cdepax Oymymiedt mpodeccruoHambHON
NESTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOyYeHHIO B
STOM HAIpaBJICHUU.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpuOOpeTeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuOOpEeTEeHHWE YMEHUN OMHUCHIBATh M OOBSICHATH (PUINYECKUE SBICHHUS C
HCITOJTIH30BAHNEM TTOTYUCHHBIX 3HAHHMH;

e OCBOCHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/lad C HMCIOJb30BAaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YyMEHHWH HAOMIONAaTh TMPUPOJHBIE SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJb30BaHUEM
U3MEPUTEILHBIX TPUOOPOB;

e OCBOCHHE TPUEMOB paboThl ¢ MH(MOPMaALUEH (PU3UUECKOTO COACPKaHUsI, BKIIHOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHAIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TNpoPeCcCUOHATLHON JEATEIBHOCTH, CBS3aHHBIMHU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nuecKoi HayKu.

Ha n3yuenue pusuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHMS

otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8§ kimacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraemerii B mporpamMmme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMCHJIATEIbHBIN XapaKTep, YUYNUTEIb JACIaeT BBIOOp MPOBEACHHS JTA00PATOPHBIX
paboT ¥ ONBITOB C Y4YETOM WHIWBUIYATBHBIX OCOOCHHOCTEH OOYYaroIIMXcs, CITHCKa
HKCIIEPUMEHTAILHBIX 3a/IaHHM, TMpeJlaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COJEPKXAHUE OBYYEHUA
8 KUIIACC

Pa3nen 1. TerioBble sIBJICHUSA.

OCHOBHBIE MOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpPUHM CTPOCHHS BEIIECTBA.
Macca 1 pa3mepsl aTOMOB M MOJIEKYJI. OIBITHI, MOATBEPKIAIOIINE OCHOBHBIC IOJIOKEHHS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopenu  TBEPAOro,  JKUJAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopgusie tena. OObsiCHEHHE CBONCTB Ta30B, KUIKOCTEH U TBEPABIX
T€I HAa OCHOBE TMOJOXEHH MOJEKYJIIpHO-KHHETHYEeCKOW Teopund. C(CMauumBaHWe U
KaNWUIAPHBIC ABICHUS. TEII0BOE paCIIUPEHUE U CHKATHUE.

Temneparypa. CBs3p TeMmmeparypbl €O CKOPOCTBEO TEIUIOBOTO JIBMXKCHMSI YACTHII.
Buytpennsiss sHeprus. CrnocoObl W3MEHEHHMs] BHYTPEHHEH »HHEpruu: TeIvionepenaya u
coBeplleHrne padboTel. Buabl Tenonepeaadn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonuyecTBo TeminoTel. YaenapHas TEIIOEMKOCTh BeLIECTBA. TeII0O00MEH U TEIUIOBOE
paBHOBecHe.  YpaBHEHHE  TemoBoro  OanaHca. [lnmaBneHume W OTBeplAEBaHUE
KPUCTAINIMYECKUX BEIIECTB. YJelbHas TemioTa I[aBieHud. I[lapooOpa3oBanue u
koHJeHcauus. Mcnapenue. Kunenue. YaenpHas Temiora napooOpa3zoBaHus. 3aBUCHUMOCTb
TEMIIEpaTypbl KAMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpuntuner padotel TemnoBeix asurateneit KIIJ| temmoBoro asuratens. TersoBbie
JIBUTATEIHU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHHMSI U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBleHU CMauyuBaHUS U KaWJUISIPHBIX SIBJICHUM.

4. HaOmroneHue TernjaoBoro paclmpeHus Tell.

5. V3meHenue paBieHuss raza MNOpud HM3MEHEHHMM OObEMAa W HAarpeBaHUM WU
OXJIQXKICHHH.

[IpaBuna uzMepeHus TeMiepaTyphl.

Bunsl Tenonepenaymn.

OxJnaxkieHue py COBEPUICHUH PabOTHI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.
10. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaOmronenue kumeHus.

o X N o

12. HabnroeHue nmocTossHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Moenu TEIJIOBBIX ABUTaTEIIEH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUSI.



2. OneITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbITel 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUJIKOCTEH U TBEPHBIX
TeJL.
4. OmpenencHue TaBJICHUS BO3AyXa B OAJLTIOHE MITIPHUIIA.
OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUS BO3JyXa OT €ro o0bnéMa u
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka THUIOTE3bl JWHEWHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KHUJAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaOmronmenve n3aMeHeHUs] BHYTPCHHEHW SHEPTHH TeJla B PE3YJIbTAaTe TEIIONepeIaun |

paboOThI BHEIIHUX CHII.

8. HccnenoBanue siBIEHUs TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHOW W TOpsUel

BO/IBL.
9. OmpezneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpHU TEIJIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3nen 2. daekTpryecKue U MATHUTHbIE SAIBJICHUSI.

DnekTpu3anus Tei. J[Ba poja 3JIeKTPUYECKHUX 3apsioB. B3anMmoielicTBruE 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX T OT BEJIUYUHBI
3apsiZIOB M PACCTOSIHUSI MEXKTy T€JIaMHu ).

Onektpuueckoe  nose.  HampsoxkéHHOCTh  anekTpuyeckoro  nons.  [IpuHoun
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsi0B. JIEMEHTAPHBIN 3eKTpuueckuil 3apsaa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJICKTPUKHU. 3aKOH COXPAHEHUSI JIIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUN TOK. YCIIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOER).
DJIEKTPUYECKUN TOK B KUIKOCTAX U razax.

OnekTpuueckas nenb. Cuia TokKa. DJIEKTpUYecKoe HampsbkeHne. ConpoTHBIEHUE
MPOBOJIHMKA. YAECIBHOE CONPOTUBJIIECHHUE BellecTBA. 3akoH Owma Uil ydyacTKa ILEMHu.
ITocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE IPOBOJHUKOB.

PabGoTta m MomHOCTH 3ieKTpudecKkoro Toka. 3akoH [[xoyms—Jlenma. DnexTpudeckue
IIENH ¥ TOTPEOUTENH ICKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHme.

[TocTossHHBIE MarHUTHL. B3auMOIEeNCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe 1osie 3eMJIM U €r0 3Ha4YeHue JJis )KU3HU Ha 3emuie. OnbIT Dpcrena. MaroutHoe
MOJIE DJJIEKTPUUECKOTO TOKA. IIprUMEHEHHE »JIEKTPOMArHUTOB B TEXHUKE. JleicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTellb IOCTOSIHHOTO TOKa.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajnes. SBiIeHUE JJIEKTPOMArHUTHOM UWHAYKIUU. IlpaBuno JleHna.
OnextporenepaTop. CrnocoObl MOMYYEHUS! AJIEKTPUUECKON SHEpruu. DIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.



Jlemoncmpayuu.
DJIeKTpU3aLUS TeJl.
JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKask MHAYKIIUS.
3aKOH COXpAHEHUS DJIEKTPUUECKUX 3aPsJI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUYECKOTO MOJIS.
M cTOYHUKM TOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psia.
. I3MepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHue 2JIeKTpUUECKOro HAMPSHKEHUSI BOJIBTMETPOM.
. PeocTat u MarasuH cOnpoTUBIICHUH.
. B3aumopencTBre oCcTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXXHOCTH pa3JiesIeHUsI MOJIOCOB MarHuTa.
. MonenupoBaHrue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarsuTHoOE€ 1oJie ToKa. DJIEKTPOMarHur.
. JleicTBHE MarHUTHOTO TMOJIA HA TPOBOJHUK C TOKOM.
. DJEKTPOABUTATEh TOCTOSTHHOTO TOKA.
. UccrienoBanue siBIICHUS DJIEKTPOMArHUTHON UHIYKIIUH.
. OniTel @apajes.
. 3aBUCUMOCTb HaNpaBJICHUsI HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHHUS.
25. DJEKTpOreHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnsie pabomel u onvimol.
OnbITEI IO HAOIOACHUIO JICKTPHU3ALMH TEJI MHIYKIIUEH U TTPU CONIPUKOCHOBEHHH.
HccnenoBanue AelCTBUS JIEKTPUUECKOTO OISl Ha MPOBOJAHUKH U JUDJICKTPUKH.
Co6opka 1 mpoBepka pabOThI AIEKTPUICCKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryimpoBaHue CUJIbI TOKA.
N3mepenue u peryimpoBaHue HaMPsKEHUS.
UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, UAYIIETO 4YEpe3 pe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.
7. OnbITBI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH  DJIEKTPUUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JIJIMHBI, IIONIAU TONIEPEYHOr0 CEYEHUS U MaTepHaa.
8. IIpoBepka mpaBuia CIOXKECHUS HANPSOKCHUN MPHU TMOCIEA0BATEILHOM COCIUHEHUHN
JIBYX pE€3UCTOPOB.
9. IlpoBepka npaBuia Jjisi CUJIbl TOKA IIPH MapalJIeIbHOM COSIMHEHUN PE3UCTOPOB.
10. Onpenenenue padOThl JIEKTPUIECKOT0 TOKA, UAYIIEr0 Yepe3 pe3ucTop.
11. OnpeneneHre MOUTHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.
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12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanne 3aBUCMMOCTM CWJIBI  TOKa, MAYLIETO Yepe3 JIAMIOYKYy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3yyeHne MAarHUTHOTO TMOJSI MOCTOSHHBIX MAarHUTOB NpH MX OOBEAUHEHUH U
pa3iciiCHUN.

UccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBHS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

Nsmepenue KIIJI asekTpoaBUrateibHONM yCTaHOBKH.

OnbITHl 10 UCCNEAOBAHUIO SIBJICHUS 3JEKTPOMATHUTHON MHAYKIUU: UCCIEIOBAaHUE
WU3MEHEHUW 3HAYEHUS U HAPABJICHUS UHAYKIIMOHHOTO TOKA.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs HANpPABJICHO Ha

JOCTH)KEHHUE  JIMYHOCTHBIX, METAalpeIMETHbIX M  MPEIMETHBIX  00pa30oBaTEIbHBIX
pE3yNbTATOB.

B pesynprare n3ydeHus (PU3MKM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHS Y

oOyuaroterocs OyayT cpopMUpOBaHbI CJIECIYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

- TMpOSIBIICHHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(u3NYECKON HAYKH;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUMCKUX YIEHBIX -(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKCHHUN (PU3UKY;

- OCO3HAHUE BAXKHOCTU MOPAIBHO-ITUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS

- BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HAYKH: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAHME IIECHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUs MUPA,
OCHOBBI PAa3BUTHS TEXHOJIOTHH, BaXKHEUILIEH COCTABIISIOUIEN KYJIBTYPHI;

- pa3BUTHE HAYYHOU JTI0O03HATEILHOCTH, HHTEPECa K UCCIIEIOBATEIbCKOMN IeITeIbHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIHOHAJIBHOI0 0JIATONOJIy YU

- OCO3HaHHUE LIEHHOCTU 0€30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXKHOCTH TMpaBWJ 0OE€30MacCHOTO IMOBEIEHUS Ha TpPaHCHOPTE, Ha Joporax, c
AIIEKTPUUYECKUM U TETNIOBBIM 000PY0BAaHUEM B JJOMAIIIHUX YCIOBUSX;

- c(opMuUpOBaHHOCTb HaBbIKA peQUIeKCHUU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY U
TaKOTO e IpaBa y APyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTMBHOE Yy4YacTHE B PCIICHHWM TNPaKTHUYECKUX 3adad (B paMKaX CEMbH,
o0Opa30oBaTeNbHOM OpraHW3aIfKi, TOpOoJa, Kpas) TEXHOJOTUYECKOW | COIMAIbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHHM;

- HIHTEPEC K MPAKTUIECKOMY U3YUEHUIO PO eCcCrid, CBI3aHHBIX ¢ (PUBUKOIA;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

- OpHUEHTAIUsl Ha TPUMEHEHUEe (U3MYECKUX 3HAHWUU JUIsl pelIeHUs 3aaad B 00JiacTu
OKpY’KaroUIel Cpe/ibl, IJIaHUPOBAHUS TOCTYNKOB M OIEHKH UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYIKAIOIIEN CpEbI;

- 0CO3HaHUE INI00ANBHOTO XapaKTepa KOJIOTHUECKUX MPoOeM U MyTel UX PelIeHUs;

8) ajanTanuu K U3MEHSAIOIIUMCH YCJIOBUAM COLHAJIBHOM U MPUPOJIHOM Cpeabl:

- TOTPeOHOCTh BO B3aWMOJICHCTBHM TIPH BBIIIOJTHEHUHM WCCICAOBAHUN W TIPOEKTOB
(bU3UYeCKO HAPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSM JIPYTHUX;



e - [IOBBIICHHEC YPOBHA CBOEH KOMIIETEHTHOCTH qCpe3 MPAKTHIYCCKYIO ACATCIbHOCTD,

- NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIUpoBaTh UJIEH,

MOHSITHSA, TUTIOTE3bI 0 PUINIECKUX 00BEKTAX U SIBICHUSX;
e - OCO3HAHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;
e - IUJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJICHUC QaHAIIM3UPOBATL U BbBEIBIIATH B3dHMMOCBA3U IIPUPOIHLL, O6HIGCTBa )41

HKOHOMHKH, B TOM YHCJIC C UCIIOIb30BaHUEM (PH3UICCKIX 3HAHUM;
e - OIICHKA CBOWX JCHCTBHH C Y4ETOM BIIMSHHS Ha OKPYXKAIOUIYIO CPeIy, BO3MOXKHBIX
JI00AIBHBIX TOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuaromierocsi OyayT chOpMUpPOBaHbI MeTanpeAMeTHble Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC Y4YEOHBIC JCHCTBUS, KOMMYHHKATHBHBIE
YHUBEpCaIbHBIC YIeOHbBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jiornyeckue 1ecTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MMPU3HAKH 0OBEKTOB (SIBICHH);
YCTaHABIMBATh CYIIECTBCHHBIH TMpHU3HAK KiIacCU(PHUKAIIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (paKTax, JaHHBIX
U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

BBISIBIISATh TTPUYWHHO-CJICICTBECHHBIC CBS3U MPU M3YYCHUH (DU3NYSCKUX SIBICHUN H
MPOLIECCOB, JeNaTh BBIBOABI C HCIOJB30BAHWEM JCAYyKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3UUECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh crnoco0 pemieHus y4deOHoW ¢u3nueckoi 3aaaudu
(cpaBHEHHE HECKOJBKHMX BapHUaHTOB peElICHUs, BbIOOp Hambosee MOAXOJAILIEro ¢
y4ETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBsble nucciaenoBarejbCKue 1edCTBUSA.

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OTBIT, HECIOKHBIM
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBJICHUS;
OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAIIHIO, TIOJYUYCHHYIO B XOJI€
WCCJICTIOBAHUS WJTA DKCIICPUMCHTA;

CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHUST ¥ BBIBOJBI TIO pe3yJbTaTaM
MPOBEAEHHOT0 HAOIIFOACHUS, OIIBITA, HCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHINee pa3BUTHE (PU3NYSCKHUX IPOIECCOB, a
TaK)XK€ BBIABUTATh TMPEANOJOKEHUSI 00 WX pPa3BUTUU B HOBBIX YCIOBHSIX H
KOHTEKCTAaX.



Pabora ¢ undpopmanmeii:

IPUMEHATh PAa3JIMYHbIE METOJIbl, MHCTPYMEHTBI M 3alpOChl MPU MOUCKE U OTOOpE
uH(GOpPMaIlMU WIK JAaHHBIX C y4ETOM IMPEAIoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UpPOBaTh, CHUCTEMATH3UPOBATh M  HUHTEPHPETUPOBATH  MHQPOPMAIHIO
Pa3IMYHBIX BUIOB U (POPM IIPECTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (POpMY NPEACTABICHUS HUHPOpPMALUU U
WJUTFOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOKHBIMU CXEMaMHM, AUarpaMMaMH, UHOU
rpadukoi ¥ UX KOMOMHALIUAMHU.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XoJie OOCYXXAeHHs Yy4eOHOro Marepuana, pe3ylbTaToB JabOpaTOPHBIX PabOT U
MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYKIAaeMOW TEMbl U BBICKA3bIBATh
UJeH, HAIEJICHHbIE Ha peIIeHHE 3aJaud W TOJJepXaHue OlarokenaTelbHOCTU
OOIICHUS,

COTIOCTABJIATh CBOM CYXJACHHUS C CYXKICHUSAMH JAPYTUX YYaCTHUKOB JUAJOra,
OoOHapyX1BaTh pa3IMYMe U CXOACTBO MO3ULIMII;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MIMCbMEHHBIX TEKCTaX;

nyOJMYHO TPEACTABIATH PE3YJIbTAThl  BBIOJHEHHOTO (PU3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

INOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMaHIHON U MHAWBUYaIbHON pabOThL
IPU PEIICHUU KOHKPETHON (PU3NYECKON MTPOOIEMBI;

MPUHUMATH IIEJTM COBMECTHOW MAEATEIbHOCTH, OPTaHM30BBIBATH ACWUCTBUA MO €€
JOCTHKCHHIO: PACTIPEACNATh POJH, OOCYXKAaTh TPOIECCHl W Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh pabOThl, JOCTUTas KaYeCTBEHHOI'O pe3ysbTara MO CBOEMY
HaNpaBJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/Ibl;
OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMMUH TNPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPeOYIOIIuX AJis
perieHus: GU3NUeCKUX 3HaAHUI;

OPUEHTHUPOBATHCS B PA3NIMUHBIX MOAXOAAX NPUHATHS pelIeHUu (MHIMBHUIYaTbHOE,
MIPUHATHUE PELICHU B TPYIIIE, IPUHATHE PEIIEHUI TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM peuieHus (GU3MYECKO 3aauu WM IUIaHa
UCCIIEIOBaHMS C Yy4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh MpeJjiaraeMble BapUaHThl PEIICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:

AaBaThb aJ/ICKBATHYIO OLICHKY CUTyalllX U MPpCAjiaraThb IJIaH e€ HN3MCHCHHMUA,



OOBSACHATh MPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUS) pPE3yJbTAaTOB IESATEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(GU3NYECKOr0 HCCIEeOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHUBIINXCS CUTyallul, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MPU3HaBaTh CBOE IMPABO Ha OWIMOKY MpU PEIICHHH (PU3NYECKHX 3a1ad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE KE IPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4yeHus B 8 Kiiacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JTOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

HCIIOJIB30BaTh NMOHATHA: MACCAa U PAa3MEPBI MOJIEKYJI, TEILIOBOE IBUKEHNE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILLECTBA, KPUCTAILUIMUECKUE U aMOp(dHbIe Tena,
HACBIIICHHBI WM HEHACBIIEHHBIM IIap, BIJAXKHOCTb BO3AyXa, TeMIEparypa,
BHYTPEHHSISI DHEPIUs, TEIUIOBOM JIBUTATEINb, JIEMEHTAPHBIN JJIEKTPUUECKUN 3aps,
ANEKTPUYECKOE T10JI€, MPOBOJHUKUA U JHUDJIEKTPUKH, MOCTOSHHBIA AIEKTPUYECKUI
TOK, MArHUTHOE I10JI€;

pa3nuyath SBJICHUs (TEIUIOBOE pacIIMpEHHE M CKaThe, TeIulonepenaya, TEIIOBOe
paBHOBECHE, CMA4yMBAHUE, KaIlWJULIPHBIE SBJICHUSA, MCIAPEHHUE, KOHJIEHcalus,
IJIaBJeHUe,  KpUCTau3anus  (OTBEpAEBaHME),  KWIEHHE,  TeIUlonepeaadya
(TemIonpOBOHOCTb, KOHBEKIIHS, U3IIyYEHHE), SJIEKTPU3ALIMS TEJ, B3aUMOJEHCTBUE
3apsii0B, JEUCTBUA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBUE MAarHUTHOTO IIOJIsI HA NPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
WHIYKIUSA) MO ONHUCAHUIO KX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUEHHBIX (DU3NYECKUX SIBJICHUN B OKPY>KAIOIIEM MUDE,
B TOM uyHclie (U3UYECKHUE SIBJIICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUISIPHBIE SBJICHHUS B NPUPOAE, KPUCTAUIBI B mpupone, usiydyeHue CouHLa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBICHUS B aTtMmocdepe, SIEKTPUUYECTBO KUBBIX OPraHMW3MOB,
MarHMTHOE 1oJsie 3eMiiu, Opeid MOoJI0COB, pOJib MArHUTHOTO MOJISA IS KU3HU Ha
3emJie, MOJISPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTDH MPAKTUUYECKYIO 33a4y B YUEOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUM;

ONMKCHIBATH HW3YYEHHBIE CBOICTBA Te€N W (QPU3NYECKHE SBJICHHS, HCIHOJIb3YS
(¢u3ryuecKre BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIIOTHI,
yAenbHAsA TEIUIOEMKOCTh BEIIECTBA, YZAENbHAs TEIUIOTA IUIABJICHUSA, YHAEJbHAs
TEIUIOTa mapooOpa3oBaHus, yJelbHAs TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PPHUIUEHT
IIOJIE3HOI'O JCHCTBHs TEIUIOBOM MAallWHBI, OTHOCUTEIbHAS BJIAXHOCTb BO31yXa,



AJIEKTPUYECKUI 3apsijl, CUJla TOKa, JJEKTPUUYECKOE HaNpsKEHUE, CONPOTUBIIEHHE
IOPOBOJHUKA, YJEJIbHOE CONPOTHBJIEHHE BEIIECTBA, pabdoTa M  MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUJIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
HCIIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIBI (PU3NUECKUX BEJIUYMH, HAXOIUTh
(opMyJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTUMHU BETUYHHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS U TPOLIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH CTPOEHHUS BEILECTBA,
MPUHLUI CYNEPHO3UIMK TOJIEH (Ha KAaYEeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH OMa s ydacTka 1enu, 3akoH J[xoyna—JleHna, 3akoH coxpaHeHUs
SHEPrUM, IIPU TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €TO
MaTeMaTU4YECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLH IIPaKTUKOOPHUEHTUPOBAHHOT O XapakTepa: BBISIBIISIT
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB C
onopoi Ha 1-2 KM3y4eHHBIX CBOMCTBA (PM3MYECKUX SIBICHUU, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiaTh pacu€THble 3aJaud B 2—3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U (POPMYIIBI,
CBS3bIBAIOIIME (PU3MYECKHE BEJIUYMHBI: Ha OCHOBE aHajW3a YCJIOBUSA 3aJauu
3aMCBIBATh KPATKOE yCIIOBUE, BBIABIIATH HEAOCTATOK JAHHBIX JUIS PEIICHMS 3a1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ pelIeHUs], IPOBOAUTH PACUETHI
M CpaBHMBATh IMOJYYEHHOE 3HA4Y€HHE (U3MYECKOM BETUUYMHBI C HW3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIM (HPU3HUECKUX
METOJIOB,  WCIIOJIb3ysl ~ ONKCAaHHWE  HCCIEAOBAaHMUS, BBIIEIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPAJIKA MPOBEACHUS HMCCIEIOBaHUA,
JIeaTh BbIBOJIbI;

IIPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUNW WM (PU3NUECKUX
CBOMCTB Te€N (KallWJUIAPHBIE SIBJICHUS, 3aBUCHMOCTH JAaBJIEHHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TMpoliecca OCThIBAaHMS M HarpeBaHus Ipu
U3ITyYeHUH OT I[BE€Ta U3Mydaromei (MOrolaniei) MOBEpXHOCTH, CKOPOCTh
UCIIApEHHUs] BOJbI OT TEMIIEpaTypbl XUAKOCTH U IUIOUNIAAM €€ MOBEPXHOCTH,
ANEKTpU3alrsa TEJI W B3aUMOJECHCTBUE AJIEKTPUYECKUX 3apsioB, B3aUMOJECHCTBHUE
ITOCTOSIHHBIX MAarHWTOB, BU3yalM3alys MarHUTHBIX IOJEH MMOCTOSHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOIO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBHUTATENsl MOCTOSHHOTO TOKa): (POpMyIHMpOBaTh MpPOBEpsiEMbIE
NPEANnoiaoXKeHus, coOupaTh YCTAaHOBKY M3 TNPEIJIOKEHHOro 000pYy/I0BaHUA,
OTHCHIBATh XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh NPSIMbIE U3MEPEHHs TEMIEpaTypbl, OTHOCUTEIBHOW BIAXXHOCTU
BO3/yXa, CUJbl TOKA, HAaIPSDKEHUS C MCIOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB U
JaTYUKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh PE3YyJbTaTbl M3MEPEHUIl C Y4YETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;



IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BEIMUYUHBI OT JPYroH ¢
UCIIOJIb30BAaHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIIEHHS MPOBOJHUKA
OT €ro JJIMHBI, TUIOUIAJW MOMEPEYHOr0 CEYEHHUS U YIEIBHOTO COMPOTHBIICHUS
BEIIECTBA MMPOBOAHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA
IPOBOJIHUKE, HCCIEIOBAHUE IIOCIEIOBATENBHOIO U MapalIeIbHOTO COEAMHEHUN
IPOBOJIHUKOB): IIJIAHUPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBIIIOJHATH
U3MEpEHUs, CIeAys MPeII0KEHHOMY TIaHy, GUKCHUPOBAThH pe3yIbTaThl OTYyYECHHOU
3aBHCHUMOCTH B BHJE TaOnuI U TpaduKOB, JeJaTb BBIBOABI IO pe3yibTaTaM
WCCIIETOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUS] PU3NYECKUX BEIMUMH (yJ€lbHAsI TEIMJIOEMKOCTh
BEIIECTBA, COINPOTUBJIEHUE NPOBOJHMKA, pabOoTa M MOIIHOCTb 3JIEKTPUYECKOIO
TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATH SKCTIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEAYs
MPEJIOKEHHOW UHCTPYKIIUH, U BEIYUCIISATH 3HAUCHUE BETTUYHHBI;

coOnroaTh TMpaBuUja TEXHUKM O€30MAacCHOCTH Npu padore ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETpP, CUETYHUK DICKTPUUECKOU
SHEPrUM, HJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPHUOOPHI
(mpuMepsbl), 3JIEKTPUUECKHE MPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUraTellb
MOCTOSIHHOTO TOKAa), HWCIIONIb3Yysl 3HAHUS O CBOMCTBaX (PM3UYECKUX SIBICHUU W
HE00XoaAnMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMaTU4YHbIM pPHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBJIATh CXEMBI JJIEKTPUYECKUX IENel C TMOCIeJOBaTeIbHbIM H
napajulebHBIM  COSAMHEHUEM JJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HMHPOpPMALMIO O NpHUMEpax) IPaKTHUECKOIrO
UCIIOJb30BaHUsl (DM3MUECKUX 3HAHUM B TMOBCEAHEBHOW KU3HU JUIsl OOecreueHust
0e30macHOCTH MpU OOpalleHud ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUs 370pPOBbsi W COOJIIOICHUS HOPM DKOJIOTMYECKOTO TOBEACHUS B
OKPYXarUIEn Cpee;

OCYIIECTBIATh MOUCK HMH(popmanuu (uznueckoro cojaepxkanust B Murepuere, Ha
OCHOBE HMMCIOIIMXCS 3HAHUN W TMYTEM CPaBHEHUS IOTOJHUTEIBHBIX HMCTOYHUKOB
BBIICTISITh WH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
JUTEepaTypy (PU3NYECKOTO COJECp>KaHUS, CIPaBOUYHbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiageTb NpUEMaMH KOHCIIEKTHMPOBAHUS TEKCTa, IpeoOpa3oBaHMs
MH(pOpMAIMU U3 OJHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPAaTKUE YCTHBbIE COOOIIeHMs, 00001as
UH(GOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPM3UUECKOTO COAEpPKaHUS, B TOM YHCIIE
MyOJUYHO TPENCTaBISATh PE3YJAbTaThl TPOSKTHOW WM  HCCIEA0BATEIHCKOMN
JNEATEIbHOCTH, MPU 3TOM TPAaMOTHO MCIMOJb30BaTh W3YYCHHBIM NOHATHUNHBIN
anmnapat Kypca (GpU3MKU, CONPOBOXKAATh BHICTYIUICHUE MTPE3CHTAIINEH;

OpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHHMM (DU3HUECKUX MPOIECCOB
pacrpenensitb 00I3aHHOCTH B TPYINE B COOTBETCTBUM C MOCTABICHHBIMU 3aJja4aMu,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA ACWUCTBUA U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIaA B JICITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICICTBUE, POSBIISASi TOTOBHOCTD pa3periarh KOHGIUKTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble AiBJIeHUSA
. bubnuorexa [IOK
11 (CTpociHe H CBOHCTBA BeLICCTBA 6 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tennoste mporecct 21 2 3 https://m.edsoo.ru/7f4181ce
1.3 BxoaHo# KOHTPOJIB 1 1
Hroro no pasneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 bubnnorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 I1 i i 20 1 4
OCTOSHBIN SICKIPHHECCHHHI TOK https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
23 MarHutHbie ABICHiA 6 2 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
24 C) 4 1 1
TICKTPOMATHHTHAT HIAYKIMA https://m.edsoo.ru/7f4181ce
2.5 WToroBslii KOHTPOIb 1 1
Hroro no pasneny 38
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 10
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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (Qu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS COCTaBIeHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHO
oOpa3oBarenbHO mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke c y4éToMm
benepabHON pabodeil mporpaMMbl BocnuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Pru3uKay.

Copepxanrie  mporpaMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIMXCS W OPTaHM3alMI0 M3y4YeHHUs (DU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPyEeMbIM JUYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOyYeHMs, a TaKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[IporpaMma 1o ¢u3rke ycTaHaBIMBAET pacHpeesieHne yueOHOro Mareprala o rojam
oOyueHusi (Mo Kiaccam), MpeiJiaraeT MPUMEPHYIO IOCIIEI0BAaTEIbHOCTh W3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAEpKaHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma no ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOILU
YUUTENIO B CO3/IaHUU paboueli IporpaMmsbl 0 y4eOHOMY IIPEIMETY.

@uznuka SABIAETCS CUCTEMOOOPA3yIOIIUMM Il  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JI€XAT B OCHOBE IPOLIECCOB W SIBJICHUU,
M3y4aeMbIX XUMHUEU, OUOIOruel, acCTpOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, MpeAocTaBisieT Haubosiee sCHble 00pasiibl
NPUMEHEHUS HAay4YHOTO METOJa IO3HaHMs, TO €CTh CIoco0a MOJy4YyeHHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Opna u3 rinaBHBIX 3aa4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oOpa3oBaHus
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAYYHOM T'PaMOTHOCTH W HUHTEpeca K Hayke Yy
0oOyJarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BATh HAYYHBIE JIOKA3aTENIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

enu m3yueHus: GU3MKU HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPEICIICHBI B
Konnenmuu mnpenogaBanusi ydyeOHoro mnpeamera «®dusmka» B  00pa3oBaTeNIbHBIX
opranmzanusix Poccuiickoii @enepanuu, peaan3yonux OCHOBHBIE 00Ieo0pa3oBaTeIbHbIC
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiuternn  MuHHCTEpCTBA  MPOCBELICHHS
Poccuiickoit @eneparuu (mpotokost ot 3 pexadps 2019 r. Ne [1K4BH).

e usyyenus pusuku:



e TMpUOOpETEHHE HHTEpEeca W CTPEMIICHUS OOYYalOlUXCS K HAYyYHOMY H3YUYEHHUIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEICTABICHWA O HAYYHOM METO/e IMO3HaHWS U (popMHUpOBaHUE
MCCJIEI0OBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3yYEHUs OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBanue TpEeACTaBICHUNA O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTH;

e pa3BUTHE TPEACTABJICHWA O BO3MOXHBIX cdepax Oymymiedt mpodeccruoHambHON
NESTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOyYeHHIO B
STOM HAIpaBJICHUU.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpuOOpeTeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuOOpEeTEeHHWE YMEHUN OMHUCHIBATh M OOBSICHATH (PUINYECKUE SBICHHUS C
HCITOJTIH30BAHNEM TTOTYUCHHBIX 3HAHHMH;

e OCBOCHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/lad C HMCIOJb30BAaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YyMEHHWH HAOMIONAaTh TMPUPOJHBIE SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJb30BaHUEM
U3MEPUTEILHBIX TPUOOPOB;

e OCBOCHHE TPUEMOB paboThl ¢ MH(MOPMaALUEH (PU3UUECKOTO COACPKaHUsI, BKIIHOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHAIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TNpoPeCcCUOHATLHON JEATEIBHOCTH, CBS3aHHBIMHU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nuecKoi HayKu.

Ha n3yuenue pusuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHMS

otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8§ kimacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraemerii B mporpamMmme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMCHJIATEIbHBIN XapaKTep, YUYNUTEIb JACIaeT BBIOOp MPOBEACHHS JTA00PATOPHBIX
paboT ¥ ONBITOB C Y4YETOM WHIWBUIYATBHBIX OCOOCHHOCTEH OOYYaroIIMXcs, CITHCKa
HKCIIEPUMEHTAILHBIX 3a/IaHHM, TMpeJlaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COJEPKXAHUE OBYYEHUA
9 KUIIACC

Pa3znen 1. Mexannuyeckue siBJIeHHS.

Mexanuueckoe BmxeHre. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JBIKEHHUsA. PaBHOMEepHOe mpsMosmHenHoe IBukeHue. HepaBHoMepHOe
OPSIMOJIMHEHOE NBMKEeHUE. CpelHssi U MTHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JIBUKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MNpsAMOIMHENHOE aBMKeHHe. (CBOOOAHOE MaJIeHuE.
Onsritel ["anunes.

PaBHOMepHOE ABMXKEHHE 110 OKpYXHOCTH. [lepuon n yactora oOpamenus. Jluneinas u
YIII0Bast CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE.

IlepBsiii 3ak0H HeroToHa. Bropoit 3akon Herotona. Tpetuit 3akon Hetorona. [IpuHmmn
CYyHEPIO3ULINY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cijia TPEHUSI CKOJBXEHUS, CHJIA TPEHUSA
II0OKOs1, IpyTU€e BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBmwxenne rmianetr BOKpyr Comuma. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
IIEPErPY3KH.

PaBHOBecue MarepuanbHOl Touku. AOcoi0THO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. IsMeHeHne umityibea. IMITynbC cuiibl. 3aKOH COXPAaHEHMsI HMITYJIbCa.
PeaktnBHOE nBMXEHUE.

Mexanuueckas pabota U MoUIHOCTb. PaboTa cun TspkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHasgs >3Heprus cxkartou npyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOU dHEPTUHU. 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHMYECKOTO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbBIX TEJl OTCUETA.

2. CpaBHeHHME MyTel U TPAEKTOPUI IBHXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGiroienue 1BMKEHUs Tella o OKPYKHOCTH.

HaGmronenne MexaHMYeCKUX SIBJICHHM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXXEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

9. HM3meneHune Beca Tena npu YCKOPEHHOM JIBUKEHUH.

10. [lepenada nmiynbca npy B3auMOJEUCTBUH TEIL.

o v kW



11
12
13

14.

15
16

[IpeoOpazoBaHus FJHEPTUU MPU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPHU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHue MEXaHWYECKON SHEPruM MPH CBOOOIHOM MaJCHUU.

CoxpaHeHHE MEXaHMYECKOW OSHEPruM TMpH JBWKCHUM Tela MO0 JeHCTBHEM
PYKHUHBIL.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa M JAJbHEHMIIEro paBHOMEPHOIO JABUKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUsI OpyCKa WIM JABM)KEHUS IIApHKa I10
HaKJIOHHOW IIOCKOCTH.

OmnpeneneHre yCKOpeHUsl Tena NpH PaBHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOMN
IUIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HayaIbHOM CKOPOCTH.

[IpoBepka TrUIIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUM 0€3 HadabHOU
CKOPOCTH IIyTH OTHOCSATCS KakK psii HEUETHBIX YHCET, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUS.

Onpenenenne Ko3(pPUIMEHTA TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUS] TPU PAaBHOMEPHOM JIBJKEHUHM Tella [0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YIIPYTOCTH MNPU MOABEME Tpy3a C HCIHOJIb30BAaHUEM
HETOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXPaHEHUs SHEPTHH.

Pa3nes 2. Mexanuveckue KoJieOaHUsI U BOJIHBI.
KonebarenbHoe nuxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: epHo/, 4acToTa,
aMIuMTyaa. MaremaTudecKUii W NPYKUHHBIA MasTHUKU. [IpeBpallieHue sHepruu npu

KO0JIEOATEIILHOM IBU)KEHUH.

3aryxaromue KkosneOaHus. BoiHyxaennole koneOanus. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [Ipo0osibHBIE M MONIEpEYHbIE BOJIHBI. J[JTMHA BOJIHBI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MeXaHU4eCKUe BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.

1.

2
3.
4

Habmonenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6utoienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabutoieHue BbIHYK/I€HHBIX KOJI€0aHUI U pe30HaHCca.

PacnipocTpaneHne npo1oibHBIX U NOMNEPEYHBIX BOJIH (HA MOJIETH).



5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHre 4aCTOTHI U MEpUOAA KOJIEOAHU MaTEMAaTUYECKOIO MAsITHHUKA.
2. OmpepeneHue 4acTOThl U IEpHOJia KOIeOaHU MPY>KUHHOTO MAITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproja KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEPUOJIA KOJICOAHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TMEpHOJia KOJeOaHUN Tpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEpPUOAA KOJEOAHUM MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOTO MaJICHUS.
Pa3nen 3. DjeKTpOMarHuTHoOE 10JIe M 3JIeKTPOMArHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJE. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BoiH. [llkana »MeKTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHME SJIEKTPOMArHUTHBIX BOJIH JIs
COTOBOM CBS3U.
DJneKTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoJTHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomuel u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.
Pa3nen 4. CBeToBbIE SIBJIEHMUSI.
JlyueBast Mmozenb cBera. Mcrounuku cBera. [IpsaMoiimHEHOE pacpOCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenne cBeta. [1mockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHUs cBeTa. [loHOE BHYTpEHHEE OTpa)kKeHue
cBera. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xon mywedt B ynmn3e. OnTudeckas cuctema (oroammapara, MHUKPOCKONA H
Teneckona. 1'a3 kak onrudeckas cuctemMa. bam3opykocTh B TallbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTp. Onbitel HetoToHa. CrioskeHHE CIEKTPabHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssmonuHeHOE pacipOCTPaHEHUE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
Onrtuueckui CBETOBOI.
Xon nydyei B coOuparoliei JImH3e.
XoJ JIydeu B paCCEUBAIOLIECH JIUH3E.
[Tomyuenune n300pakxeHnd ¢ TOMOIIBIO JTUH3.

O N o U A WD



9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Monens rinasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIy4a OT YIJIa MMaICHUSI.

2. W3ydeHue xapakTepUCTUK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHne 3aBUCUMOCTH yTJila MIPEJOMIIEHUSI CBETOBOTO Jyda OT yIJIA IaJICHUS
Ha rPaHULIE «BO3TYX—CTEKIIO.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre HOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3IoKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITEl MO BOCTIPUSTHIO 1[BETA MPEAMETOB MPU UX HAOIIOJCHUM 4Yepe3 LBETOBBIC
bUABTPEIL.

Pa3nen 5. KBanToBble siBJ1eHUS.

OmneiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Albda, Oeta- u ramma-uziaydeHus. CTpoeHHE aTOMHOIO sfpa.
Hyxkionnas Monens atroMmHoro sigpa. M3ortombl. PaguoaktuBHBIE npeBpamieHus. [lepuon
MOJTypaciajia aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO M MACCOBOIO YHUCEN. JHEPrus
CBSI3M AaTOMHBIX sAnep. CBsA3b Macchl W 3HEpPruv. Peakuuw cUHTE3a W JCTICHUS SIAEP.
Nctounnku sneprun ConHIA U 3BE3 .

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBL.

Jemoncmpayuu.

1. CHexTpsl U31y4YE€HUS U MOTJIOUICHHUS.

2. CnekTpsl pa3IMYHbIX Ia30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5

6

N o v e

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.
. Perucrpanus uznydeHus IpUPOTHBIX MUHEPAJIOB M TIPOYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. UccnenoBanme TPEKOB: M3MEpPEHUE DHEPTHUU YACTHUIHI MO TOPMO3HOMY ITyTH (I10

doTorpadusim).

3. HM3mepenue paanoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AOIIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000MAOIMINI  MOAYAh TpPEAHA3HAYCH JIsi CUCTEMAaTH3aluu |
0000IIIeHNsT TIPEAMETHOTO COJIEPKAHUSI U OMbITAa JEATCILHOCTH, MPHOOPETEHHOTO TIPH
U3Y4YEHUH BCETO Kypca (PU3UKHU, a TaKKe UIsl MOATOTOBKA K OCHOBHOMY I'OCY/IapCTBEHHOMY
AK3aMeHY 10 (pu3uke A1 00yqarouxcs, BBIOPABIIUX ATOT YU4€OHBIN MTpeaMeT.



[Ipy wu3yyeHHH JAHHOTO MOAYJIA PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJbI
NEeSATENbHOCTH, Ha OCHOBE KOTOPBIX OOECNEYMBAETCA JOCTUKEHUE TMPEIMETHBIX U
METaIpPEIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOydeHwus, dbopmupyertcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHME HAyYHBIX METOJOB HMCCIICJIOBAHUS SBJICHHUUN
OPUPOABl U TEXHUKH, OBJIAJICHUEC YMEHUAMH OOBSCHATH (PU3HUECKHUE SIBIICHUS, MPUMEHSS
NOJIyYEHHBIC 3HAHUS, PENIATh 3a/1a4l, B TOM YUCJI€ KAUECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO NEATEIBHOCTHBIM XAPAKTEp AAHHOIO pasjena peain3yeTcs 3a CYET
TOT0, YTO OOyYaIOIIKECs BBIMOJHSIOT 3aaHus1, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUN pacro3HaBaTh M HAYyYHO OOBSICHATH (PU3MUECKHUE
SBJIEHUS B OKPYKAIOIIEN IPUPOJIE U TOBCETHEBHOM KU3HMU;

UCIOJIb30BaTh HAay4YHbIE METOJbl HCCIECNOBAHUS (PU3UUYECKHUX SBJICHUN, B TOM YHUCIE
JUISL IPOBEPKHU TUIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HAyYHBIE OCHOBBI HAaM00JIEE BAKHBIX JIOCTUKEHUM COBPEMEHHBIX TEXHOJIOTHUM,
HanpuMmep, NPaKTUYECKOr0 MCIIOIb30BaHMS PA3JIUYHBIX HUCTOYHUKOB JSHEPIUM HA OCHOBE
3aKOHA IIPEBPAILICHUS U COXPAHEHUsI BCEX N3BECTHBIX BUJIOB YHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs HANpPABJICHO Ha

JIOCTI)KEHUE  JIMYHOCTHBIX, METAalpelMETHbIX M  TMPEIMETHBIX  00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynprare n3ydeHus (PU3MKM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHS Y

oOyuaroterocs OyayT cpopMUpOBaHbI CICIYIONIUE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

- TMpOSIBIICHHUE HHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(u3NYECKON HAYKH;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUMCKUX YIEHBIX -(DU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN (PU3UKHY;

- OCO3HAHUE BAXKHOCTU MOPAIBHO-ITUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HAYKH: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAHME IIECHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUs MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEW COCTABIISIOIEN KYJIBTYPHI;

- pa3BUTHE HAYYHO JII0003HATEILHOCTH, HHTEPECa K UCCIICOBATENbCKOM NS TEIbHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIHOHAJIBHOI0 0JIATONOJIy YU

- OCO3HaHMWE LIEHHOCTU 0e30IacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXXHOCTU MpaBUi O€30MacHOTO MOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAaHUEM B JJOMAIITHUX YCIOBUSAX;

- c(opMuUpOBaHHOCTb HaBbIKA peQUIeKCHUU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY U
TaKOTO e IpaBa y APyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTMBHOE Yy4YacTHE B PCIICHHWM TNPaKTHUYECKUX 3adad (B paMKaX CEMbH,
o0Opa3oBaTeNbHON OpraHu3aliKi, TOpOoaa, Kpasi) TEXHOJOTUYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHHM;

- HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPodeCcChid, CBI3aHHBIX ¢ (PUBUKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

- OpHUEHTAIMsl Ha TpUMEHEHWEe (U3MYECKUX 3HAHUM JJIS pEIIeHUs 3a1ad B 00JacTh
OKpY’KaroUIel Cpe/ibl, IJIaHUPOBAHUS TOCTYNKOB M OIEHKH UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYIKAIOIIEN CpEbI;

- OCO3HaHUE TI00ATBLHOIO0 XapaKTepa KOJIOTHYECKHUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanuu K U3MEHSAIOIIUMCH YCJIOBUAM COLHAJIBHOM U MPUPOJIHOM Cpeabl:

- TOTPeOHOCTh BO B3aWMOJICHCTBHM TIPH BBIIIOJTHEHUHM WCCICAOBAHUN W TIPOEKTOB
(bU3UYeCKO HAPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSM JIPYTHUX;



e - [IOBBIICHHEC YPOBHA CBOEH KOMIIETEHTHOCTH qCpe3 MPAKTHIYCCKYIO ACATCIbHOCTD,

- MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (OpMYyJIUpPOBATH UIEH,

MOHSITHSA, TUTIOTE3bI 0 PUINIECKUX 00BEKTAX U SIBICHUSX;
e - OCO3HAHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;
e - IUJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJICHUC QaHAIIM3UPOBATL U BbIABIIITH B3dWMOCBA3HU IIPUPOILI, O6Hl€CTBa u

HKOHOMHKH, B TOM YHCJIC C UCIIOIb30BaHUEM (PH3UICCKIX 3HAHUM;
e - OIICHKA CBOUX JCHCTBHM C Y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
JI00AIBHBIX TOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuaromierocsi OyayT chOpMUpPOBaHbI MeTanpeAMeTHble Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHBIC YIeOHbIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jiornyeckue 1ecTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHHI);
YCTaHABIMBATh CYIIECTBCHHBIH TMpHU3HAK KiIacCU(PHUKAIIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (paKTax, JaHHBIX
U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3HM MPH M3YYCHHH (DU3UUYCCKUX SIBICHUN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJB30BAHWEM JEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3UUECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh crnoco0 pemieHus y4deOHoW ¢u3nueckoi 3aaaudu
(cpaBHEHHE HECKOJbKHUX BApUaHTOB pEIICHHUs, BBIOOp Haubosiee MOIXOJSIIEro C
y4ETOM CaMOCTOSITETTFHO BBIICTIEHHBIX KPUTEPUEB).

ba3oBsble nucciaenoBarejbCKue 1edCTBUSA.

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAaHY OTIBIT, HECJIOXHBIH
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBJICHUS;
OIICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOJYICHHYIO B X0JI¢
WCCJICTIOBAHUS WJTA DKCIICPUMCHTA;

CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHUST ¥ BBIBOJBI TIO pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOACHUS, OIbITA, HCCIICI0OBAHUS;

POTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3NYSCKUX IPOIECCOB, a
TaK)XK€ BBIABUTATh TMPEANOJOKEHUSI 00 WX pPa3BUTUU B HOBBIX YCIOBHSIX H
KOHTEKCTAaX.



Pabora ¢ undpopmanmeii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI M 3allpOChl MPU MOUCKE U O0TOOpE
uH(GOpPMaIlMU WIK JAaHHBIX C y4ETOM IMPEAIoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UpPOBaTh, CHUCTEMATH3UPOBATh M  HUHTEPHPETUPOBATH  MHQPOPMAIHIO
Pa3IMYHBIX BUIOB U (POPM IIPECTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (POpMY NPEACTABICHUS HUHPOpPMALUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a7a4d HECIOKHBIMU CXEMaMHM, AUarpaMMaMH, UHOU
rpadukoi ¥ UX KOMOMHALIUSMHU.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XoJie OOCYXXAeHHs Yy4eOHOro Marepuana, pe3ylbTaToB JabOpaTOPHBIX PabOT U
MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMON TEMBbl M BBICKA3bIBATH
U7eH, HAICJICHHbIE Ha peIlIeHHEe 3aJaud U TOJAepXKaHHe OIaroKeaaTeIbHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXJACHHUS C CYXKICHUSAMH JAPYTUX YYaCTHUKOB JUAJOra,
OoOHapyX1BaTh pa3IMYMe U CXOACTBO MO3ULIMII;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJMYHO TPEACTABIATH PE3YJIbTAThl  BBIOJHEHHOTO (PU3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

INOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMaHIHON U MHAWBUYaIbHON pabOThL
IPU PEIICHUU KOHKPETHON (PU3NYECKON MTPOOIEMBI;

NPUHUMATH IIEJTM COBMECTHOW NEATEIbHOCTH, OPTaHW30BBIBATH NEUCTBUS MO €€
JOCTHKCHHIO: PACTpPeleNsATh POJU, OOCYXKIAaTh TPOHECChl U PEe3YJbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh pabOThl, JOCTUTas KaYeCTBEHHOI'O pe3ysbTara MO CBOEMY
HaNpaBJIECHUIO U KOOPIAUHUPYS CBOM JIEUCTBUS C IPYTUMH YJIC€HAMH KOMaH/IbI;
OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMMUH MPOAYKT TIO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYoIuX s
perieHus: GU3NUeCKUX 3HaAHUI;

OpUEHTHUPOBATHCS B PA3NTMUYHBIX MOAXOAAX NPUHATHUS pelIeHUH (MHIMBUIYaIbHOE,
MIPUHATHUE PELICHU B TPYIIIE, IPUHATHE PEIIEHUI TPYIIION);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHUs (PU3MYECKOM 3a7aud WM TUlaHa
UCCIIEIOBaHMS C Yy4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBAaTh Mpe/jiaraeMble BApUaHThl PEIICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:

AaBaThb aJ/ICKBATHYIO OLICHKY CUTYyalluHW U MpC/jiaraThb IJjiaH ee HU3MCHCHMUA,



OOBSACHATh MPUYUHBI JOCTHUKEHUS (HEAOCTUIKEHUS) PE3yJIbTaTOB JEATEIIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(U3NYECKOTr0 HCCIEeOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHUBIINXCS CUTyallul, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YyJIbTaTa LIEIU U YCIOBUSIM;

CTaBUTh ce0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MPU3HaBaTh CBOE IMPABO Ha OWIMOKY MpU PEIICHHH (PU3NYECKHX 3a1ad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4yeHus B 9 Kj1acce npeIMeTHbIE pe3yJabTaThl HA 0230BOM YPOBHE JTOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMAa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCUTEJILHOCTh ~ MEXaHWYECKOro  JABWXKEHudA,  Jedopmauus  (yopyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
MEeperpy3ku, UEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TAKECTU TBEPAOIO
Tela, PABHOBECUE, MEXaHWYECKHE KoyieOaHHWs M BOJHBI, 3BYK, HH(]pa3ByK H
YJIBTPa3BYK, JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja AJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1albHO30PKOCTb, CHEKTPhl MCIYCKaHHWsS M TOIJIOIIEHUs, aibda,
0eTa- 1 raMMa-u3Iy4eHHMs], U30TOIIbI, siIepHasi SJHEPTEeTUKA;

pasznuyaTh SIBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJMHEMHOE ABUKEHUE,
PaBHOYCKOPDEHHOE  MpPSMOJIMHEHHOE JBW)XKEHHME, CBOOOJHOE MaJeHUEe  Tell,
PAaBHOMEpPHOE [BHKEHHE I10 OKPYKHOCTH, B3aWMMOJECHCTBHUE TE€J, PEAKTHUBHOE
IBUKEHHE, KojeOaTenbHOe ABMKEHHE (3aTyXalollue U BBIHYXKJCHHbIE KOjeOaHus),
pE30HAHC,  BOJIHOBOE  JBW)KEHHME,  OTPaXEHHE  3ByKa,  MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPaKEHHWE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakKEHHE CBETA, Pa3JIOKEHUE OEIoro CBETa B CIEKTP U CIOXKEHHE CIEKTPaJIbHBIX
LBETOB, JHCIEPCHs CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa W3JIy4YEeHHs) MO ONMCAHUIO MX XapaKTEpPHBbIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUI B OKPY’KAIOIIEM MUPE
(B ToM uMcne (usnueckue SBJICHHUS B NMPUPOAE: MPUIUBHI U OTJIMBBI, JABH)KECHUE
mnaHeT CoOJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIPHSTHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, [IyHAMH,
9X0, LBETa TeJl, ONTUYECKUE SBJIICHHUS B MPUPOJIE, OUOJIOTMUECKOE JIeUCTBUE
BUJUMOTO, YJIbTPA(PHOIETOBOTO W PEHTICHOBCKOTO W3IYyYEHUN, €CTECTBEHHBIN
paaMoOaKTUBHBIN (POH, KOCMUYECKUE JTYy4YH, PaJIUOAKTUBHOE M3Iy4YE€HUE MPUPOIHBIX
MUHEpAJOB, AEHCTBUE PAJMOAKTUBHBIX HM3JIYyYEHUU HA OpPraHU3M YeJIOBEKa), IpH



TOM MEPEBOJUTH MPAKTHUYECKYIO 3a/lauy B YYEOHYIO, BBIAEIATH CYLIECTBEHHBIE
CBOMCTBA (Mpu3HaKu) GU3UIECKUX SBICHUN;

OMHUCHIBATh HM3YyYCHHBIE CBOWCTBA Tel M (U3MYECKHUE SABICHUS, HCIOIB3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHass CKOPOCTh Tejla MpH
HEpPaBHOMEPHOM JBM)XEHHH, YCKOPEHUE, NEpPEeMEIIEHUE, ITyTh, YIJOBas CKOpPOCTb,
CWJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO NaiCHUs, BEC
Tela, HMIIYJIbC Teja, WMITYJIbC CHJIBI, MEXaHH4ecKas paboTa U MOIIHOCTH,
MOTEHLIMAJbHAS ~ DHEpPrHsl Tejla, MOJHATOrO HaJa  TMOBEPXHOCTHIO  3eMJIH,
MOTCHLMAJbHASL DHEPTUA CXKATOW TMPYXKHUHBI, KUHETHUYECKas DHEPrus, IMOJIHAs
MEXaHUYECKasi HEPIus, NEpUOJ U 4acToTa KosueOaHuil, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTejb NPEJOMIICHUS CpPEIbl), IpU
OMHCAaHWU TPABWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIIOJIb3YEeMbIX BEIUYHH,
000O3HAaUeHUs W  €IUHULBl (PU3UYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYIO BEJIMYHMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS U TMPOLECCHI, HCIOJIb3YS
3aKOH COXpAaHEHHWS DHEPruM, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHIIMII
CYTIEPIO3UINK CHJI, IPUHIIUT OTHOCUTENbHOCTH [ anuies:, 3akonsl HptoToHa, 3aK0H
COXPAHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS W NPEJOMIICHUS CBETa, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAcCOBOI'O YHMCEN MPU SIEPHBIX PEAKUMSIX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMChIBATh €ro MaTeMaTH4YEeCKOe
BBIpaXCHHE,

OOBSCHATH (DPM3MUECKHE TMPOILIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH  IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKHX IIAaroB C OMOpoi Ha
2—3 W3YYCHHBIX CBOWCTBAa (PU3WYECKUX SBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THbe 3a7aud (ONMUparoIIMecs Ha CHUCTeMy W3 2—3 ypaBHEHHUN),
UCTIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3aJauM 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOLIHNE
WIK HU30BITOUYHBIE JaHHBIE, BBHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE s
pEIIeHUs], MPOBOIUTH pPACUYEThl M OICHHUBATH PEATUCTHYHOCTHh MOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEITUYMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOLIM (U3HUYECKUX
METOJIOB, HWCIONB3Yysl  ONWCAaHWE WCCIEAOBAaHHWSA, BBIACIATH  POBEPSEMOE
NPEINONI0KEHNE, OICHUBATh MPaBUIBHOCTH MOPSAKA MPOBEACHUS HCCIICIOBAHMUS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB;
MPOBOJIUTh ONBITHI MO HAOMIONCHUIO (DU3UYECKUX SBJICHUNM WM (U3HIECKUX
CBOMCTB Ten (M3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS PHEPIUH,
3aBUCHMOCTh IlepHoja KoieOaHuil NpPYKMHHOIO MasTHHKa OT MacChl Ipy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYAbl MajblX KoJeOaHU,
NPSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3jiokKeHHe OeIoro cBeTa B CHEKTD,



U3Y4YEHUE CBOWCTB HM300paXEHHsI B IJIOCKOM 3€pKaje MW CBOMCTB HM300paxKeHUs
npenMeTa B coduparouieil TuH3e, HabJt0IeHUEe CIUIOUIHBIX U JTMHEHYaThIX CIIEKTPOB
W3IIyY9CHHs): CaMOCTOATEILHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO HabOpa
000pyI0BaHUS, OTMMCHIBATH XOJI OTIBITA U €r0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIHI;
POBOJUTH TIPU HEOOXOJUMOCTH CEpPHUIO MPAMBIX U3MEPEHUH, ONpeAessl cpeaHee
3HAUYEHHUE H3MEPSIEMON BENIMUYMHBI ((POKYCHOE PpACCTOSTHUE COOUpAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOOP cIoc00a m3MepeHus (M3MEPUTEITHHOTO MPUOOpa);

MIPOBOANTDH MCCIEIOBAaHUE 3aBUCUMOCTEN (DPU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM
MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JIBKEHUU O€3 HavyallbHOM CKOpPOCTH, Nepuoja KojeOaHWil MaTeMaTHh4ecKoro
MasiTHUKa OT JUIMHbI HUTH, 3aBUCUMOCTHU YIJIa OTPAXKEHUS CBETA OT yTIJia MaJIeHUus U
yria  TpeloMJIeHHs OT  yIrjla  MaJieHus):  [JIaHUpOBaTh  HCCJEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yIbTAaThl MOTYyYECHHOU
3aBUCUMOCTH (DPU3UYECKUX BEJIUYHMH B BUJIE TaOIUI[ U rpadUMKOB, JIeJaTh BHIBOJBI 110
pe3ynbTaTaM HCCIIeIOBAHUS;

IIPOBOJUTH KOCBEHHBIE HM3MEPEHUS] (PU3NYECKUX BEIUYMH (CpEeIHssl CKOPOCTh U
YCKOpEHHE Tela TpU PaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOTHOTO
najeHus, )KECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHWIECKas
paboTa W MOIIHOCTb, 4YacTOTa M TMEpUoj KOJIeOaHUW MAaTeMaTHYeCKOro W
IPYXUHHOTO MasiTHUKOB, ONTHYECKas CUjia COOMpAIOIIEH JIMH3bI, PaInOaKTUBHBIN
¢oH): MIaHUPOBaTH HU3MEPEHHs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHHUS, CIICTys TPEII0KCHHON WHCTPYKIIUH, BBIUYNCISATh 3HAUCHUC
BEJIMYMHBI ¥ aHAJIM3UPOBATH TMOJNYyUYEHHBIE pE3ylbTaThl C YYETOM 3aJaHHOU
IIOIPELTHOCTHA U3MEPEHUN;

coOno/IaTh TpaBWiIa TEXHUKW Oe€30MmacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NUECKHX MOJEJCH: MaTepHallbHAs
TOYKa, a0COJIIOTHO TBEPJOE TENO, TOUCUHBIM MCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHETapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTO SJIpa;

XapaKTEepU30BaTh MPUHIUIBI JICUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOM HAa HMX OMHCAaHWSA (B TOM YHCJC: CIHIAOMETP, IaTYUKH
MOJIOKEHUS, PACCTOSHUS H YCKOPEHHs, pakKeTa, 5JXOJIOT, OYKH, TEepPUCKOTI,
doToamnmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JIO3MMETp, Kamepa
Buiibcona), ucmomb3yst 3HaHMS O CBOMCTBAX (PU3WYECKUX SBICHUN M HEOOXOIUMBIC
dusnyecKkre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMAaTHYHBIC PHUCYHKH M3yYCHHBIX TEXHHYECCKUX
YCTPONCTB, HW3MEPUTEIBHBIX MPHOOPOB W TEXHOJOTHYSCKHX TIPOIECCOB TIPH
pelIeHNN Y4eOHO-TIPAKTUYECKUX 33]ad, ONTUYECKHE CXEMbI ISl TMOCTPOCHHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparomiet JMH3e;

OPUBOJAUTH MPUMEPhl (HAXOIUTh HH(OpPMALUMI0O O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU JUIsl oOecreyeHus
0e30macHOCTH Tpu OOpalleHud C MNpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBAMH,



COXpaHEHUsl 3J0pOBbSA W COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEIAEHUS B
OKpYKarolIEU CpeE;

OCYIIECTBIIATh, TOWCK HWHGopManuu (usnyeckoro coxepxanus B HHTepHETE,
CaMOCTOSTEIILHO (POPMYJIHPYST TOUCKOBBIA 3aMpOC, HAXOAUTHh MyTH OMNpPEICICHUS
JIOCTOBEPHOCTH TMOJYyYE€HHONH WHGOpMAIMM HAa OCHOBE HUMEIOIIUXCS 3HAHUU WU
JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

WCIIONB30BaTh MPU  BBINIOJHEHUWHM Y4YE€OHBIX 3aJaHUM  HAYYHO-TOMYJISIPHYIO
TUTEPATYpy (PU3HUECKOTO COJEpKaHUs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
NutepHer, Bianerb mnpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co37laBaTh COOCTBEHHbIC MHCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpMAITUK U3 HECKOJBKHX HCTOYHHUKOB (PU3HUYECKOTO COJCPIKAHHS, ITyOJMIHO
MPEJICTABIATH PE3YIbTATHI MPOCKTHOW WIIM UCCIEA0BATENBCKON AEATEIBbHOCTH, TIPU
3TOM TPAMOTHO HCIOJIB30BaTh W3YyUYECHHBIM MOHATUMHBIM amnmapar u3y4aemMoro
paznena (U3MKM W CONMPOBOXAATh BBICTYIUIGHHE Tpe3eHTalell ¢ y4&Tom
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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9 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
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Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bubmuoreka [{OK
' ONMCaHUSA https://m.edsoo.ru/7f41a4a6
1.2 BxoaHo# KOHTPOJIB 1 1
. bubnuorexa [IOK
13 Bsaumonericraue e 20 1 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.4 10 1 1
3aKoHEI coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 41
Paznen 2. Mexanndeckne KoJ1e0aHus U BOJIHBI
bu6nmorexa LIOK
2.1 M 7 1
CXAHMHECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 M . 1
CXAHUYECKHE BOTHI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DIEeKTPOMarHuTHOE MOJIe U 6 bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bu6muoteka [JOK
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6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 7 bubmmnoreka HOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (Qu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS COCTaBIeHA Ha
OCHOBE TMOJIOKEHUN M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha YriayOJEHHOM YpOBHE
OCHOBHOM oOpa3oBaTeiabHOM mporpammbl, mnpenacraBieHHbIx B I'OC OO0, a Ttakxke ¢
yaétoM (enepanpHO pabodeil mporpaMMmbl BocnUTaHus W KOHIENIIUW TPEno aBaHus
yaeOHOoro mpeaMmera « Du3nuKay.

Copepxanue mporpaMMbl M0 (U3MKE HANpaBICHO Ha yJOBJIETBOPEHHUE MOBBIIMICHHBIX
3aMpocoB OOYyYalOIUXCs, CTpeMSIIMXcs K Oojee IIyOOKOMY OCBOCHHIO (PU3MYECKUX
3HaHWM, M Ha (QOPMUPOBAHUE €CTECTBEHHO-HAyYHOW TpaMOTHOCTU oOyuarommuxcsa. B
nporpaMMe Mo (PU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeAMeTa B pealln3aluu
tpedoBannii ®I'OC OO0 k mIaHUPyEeMbIM JJUYHOCTHBIM U METAlPEAMETHBIM pE3yJIbTaTaM
oOyueHus1, a TaK)K€ MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX IPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[IporpaMma 1o ¢u3rke ycTaHaBIMBAET pacHpeesieHne yueOHOro MaTeprala o rojaam
oOydeHus: (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTHKE pa3BUTHS TPEAMETHOTO COJCpKaHUS M y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[Iporpamma mo ¢usmke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOIIU
YUHTEIIO B CO3/IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

®uzuka SABIAETCS CUCTEMOOOPA3yIOIIMM JJii €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEJMETOB, MOCKOJBKY (PU3MYECKHe 3aKOHBI JeKAaT B OCHOBE IPOLIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, MpeAocTaBisieT Haubosiee sCHble 00pasiibl
NPUMEHEHHS HAy4YHOTO METOJa TO3HAaHMs, TO €CTh CIOco0a MONyYeHHUs IAOCTOBEPHBIX
3HAHHUI O MUpE.

Opna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType 00IIero oopa3oBaHUs
COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAyYHOM I'PAaMOTHOCTH U HHTEpeca K Hayke y

o0yyarommxcs.

N3yuenne ¢usnku Ha yriayOJ€HHOM YpOBHE IMperosaraetT yBEPEHHOE BIajcHUE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yrIIMHU €CTEeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

MHTEPIPETUPOBATH JAHHBIE U MCIIOH30BAaTh HAYYHBIC JOKA3aTEIbCTBA JIJIS MTOTYICHUS
BBIBOJIOB.

[lenn w3ydenust Gpu3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONMpPENCIICHBI B
Konnenmuu mnpenogaBanusi ydyeOHoro mnpeamera «®dusmka» B  00pa3oBaTeNbHBIX
opranm3anusx Poccuiickoit deneparum, pean3yoluXx OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
nporpaMMbl,  yTBEpKIEHHOW pemeHueM Komutermm  MUHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit @eaepanuu (mpotokon ot 3 aexkadpst 2019 r. Ne [TK-48H).

Henu uzydyenus: UKy Ha YyrIyOJIEHHOM YpOBHE:



pa3BUTHE MHTEpEca M CTPEMIIEHUs OOydYarolMXCs K HAyYHOMY HM3YUYEHUIO IPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE TMO3HaHus © (popmHupoBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYXKAIOIUM SIBJIICHUSIM;

(opMupOBaHNE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa U3yUEHHUS] OCHOB CTPOCHMS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHrUe YMEHUUN MPUMEHATh (PU3MUECKHE 3HAHUS M HAy4YHBIC JOKa3aTelbCTBA
IUTSL OOBSICHEHUST OKPYKAOIINX SIBJICHUI;

(dopMupoBaHUe MPEACTABICHUN O poiin (PU3UKHU IS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TMIPENCTAaBICHUI O BO3MOXHBIX cgepax Oynymeld mnpodeccuoHaIbHOM
JESITeIbHOCTH, CBSI3aHHOW C (PU3MKOHM, MOArOTOBKA K JAajbHEiIIeMy OOy4eHHI0O B 3TOM
HaIlpaBJICHUY;

(opMupOBaHHE TOTOBHOCTH K JaJIbHEHIIEMY H3YYEHHIO (PU3UMKH Ha YriayOlEHHOM
YPOBHE B paMKaxX COOTBETCTBYIOIIMX IMpoduiiell 00y4eHUs Ha YpOBHE CPEIHEro OOIIEro
o0Opa3oBaHus.

JlocTikeHrne 3TUX Lelell mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npUoOpeTeHNE 3HaHUN O TUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUUECKHX, TEIIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETEHNE YMEHUI aHAIM3UPOBAaTh U OOBSACHATH (PU3NYECKHUE SIBJICHUS HA OCHOBE
M3YYEHHBIX (PU3UUYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHME METOJIOB pEIIEHUsI pacYETHBIX M KAYECTBEHHBIX 3aJa4, TPeOyroImnX
CO3/1aHHS M HCIIOJIb30BaHUSA (PU3MUECKUX MOJENeH, BKIIOYas TBOPYECKHUE U MPAKTHKO-
OpUEHTHPOBAHHbBIE 3a/]a4H;

pPa3BUTHE UCCIEI0BATEIbCKUX YMEHUN: HAOIIOJATh SABJICHUS U U3MEPATh (PU3HUECKUE
BEJIMYMHBI, BBIIBUTATh THIOTE3bI U MPEIaraTh SKCIIEPUMEHTAIbHBIE CIIOCOOBI UX MTPOBEPKH,
IUIAHUPOBAaTh U TNPOBOJUTH OIBITHI, IKCIIEPUMEHTAJIbHbIE HCCIIEIOBAaHUS, aHATU3UPOBAThH
MOJIy4YEHHBIEC JaHHBIE U JI€JIaTh BHIBObI;

OCBOCHHE MPUEMOB paboThl ¢ WH(OpMaIuend (U3NUECKOro COACpKaHUS, BKIIOUYas
WH(POPMAIIMI0O O COBPEMEHHBIX IOCTHKCHHSX (DU3MKH, MHTEPIpPETAlrs W KPUTHYIECKOE
OlICHMBaHUE UH(GOPMALINH;

3HAKOMCTBO cO chepamu mpo(ecCHOHAEHON NESITEIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTIXKEHUAX QU3NYECKON HAYKH.

Ha wusyuenne ¢usuku (yrayOn€HHBIM ypOBEHb) HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanus orBoauTcs 340 yacoB: B 7 knacce — 102 yaca (3 daca B Hefien0), B 8 Kiacce —
102 gaca (3 yaca B Hezelno), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEro Mupa.

duszuka — Hayka O [mpupoje. SBIeHUS MNpUPOAbl (BJIEMEHTHl COAEpKaHUs,
BKJIIOYAIONINE MEXMpeaMeTHbIe cBA3M). Dusndeckue sBICHUS: MEXaHUYECKUE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckre BenuuuHbl. PasmepHocTs. Eqununel ¢usznueckux enuuuH. U3mepenue
¢bu3ndeckux BenwduH. OTanoHbl. dusmdeckue npubophl. Ilena nenmenus. [lorpemHocTh
n3Mmepennii. [IpaBuna Ge3omacHoro Tpyaa mpu padbore ¢ 1ab0paTOpHBIM O0OPYIOBAHHEM.
MexnyHnaponnas cucteMa enuHull. [lepeBoa BHeCHCTEMHBIX eUHUI] B equHuLbl CH.

Kax ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3y4alOT Mpupoay. EcTecTBeHHO-HAyUHBIN
METOJ] MO3HaHUs: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIJBMKEHHUE THUIIOTE3,
AKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE HaOI0/1aeMoro siBiaeHusd. OnucaHue
(U3UYECKUX SIBICHHI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIJIOBbIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckre nMpuOOpsl U MPOIEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM
prUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

Omnpenenenure 1EHbI IeICHUS MIKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenne paccTosaHUM.

N3mepenue miomaan u oobéMa. MeTo 1 majaeTk.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3mMepoB MajbIxX Teld. MeTox psAroB.

[IpoBenenne wuccleoBaHUsI MO MPOBEPKE THUIOTE3bl: JAJTBHOCTh TMOJIETA IIApPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM 0OJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl U Maccbl. OMNbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIECTBA.

JIBixkeHue yactuil BemiecTBa. CBsi3b CKOPOCTU JABMIKEHUSI YACTHUI[ C TEMIIEPATypOM.
bpoynoBckoe mBmwxkenue. Juddys3us. BzaumoaeiicTBue yacTuil BemecTBa: MPUTHKECHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEW H TBEPABIX
(kpucTammuyeckux) Tesl. B3aumMocBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHHM BO/IBI.

Jemoncmpayuu.

Habmnronenue OpoyHOBCKOTO JABUKEHUS.



Habmonenue nuddysun.

HaGnronenue siBneHuil, oOBACHAIOMIMXCA MPUTSKEHUEM WM OTTAJIKUBAHUEM YACTHII
BEILIECTBA.

Jlabopamopnwie pabomel u onvimeol.

OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnBITHI IO OOHAPYKEHUIO TEHCTBHSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Paznen 3. /IBukeHue U B3aumMoieicTBHE TeJl.

Mexannueckoe aBwxkeHue. Ilytb u nepemenienue. PaBHOMEpHOE W HEPABHOMEPHOE
nBrkeHne. CBOOOJIHOE MaJieHUe KaK MpUMeEp HEpPaBHOMEPHOTO ABMKEHUs Tesn. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHUH. PacyéT myTH 1 BpEMEHH IBUKEHUSL.

I'padukn 3aBUCHMOCTEH BENMYWH, OMUCHIBAIONIMX ABMXKeHUE. OOIMe MOHATHS 00
OTHOCHUTEIIbHOCTHU JBHKEHHUS. CII0)KEHUE CKOPOCTEM IJIsl TEN, ABUKYILUXCS NapalJIEIbHO.

SBneHne wHepuMU. 3aKOH MHEpUHUHU. B3auMoaelcTBue Teln KaK MPUYMHA U3MEHEHUS
CKOpPOCTH JIBHKEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJla B MOCTYIATEIIbHOM JIBUKCHUU.
[InotHocTe BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYNI B €AMHHUIIE 00BEMaA
BemecTBa. Cmecu u criaBbl. [10BEpXHOCTHAS U TMHEWHAS TIIOTHOCTb.

Cuna kak xapakTepucTuka B3aumopeucTtBusa Ten. Cuiia ynpyrocth M 3akoH ['yka.
N3MmepeHne cuiibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuia TshkecTd. Cuna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocTs. CloKeHHE CUII, HAMPABJICHHBIX 10
onHou mpsmou. PaBHopenctTByromas cun. Cuna TpeHus. TpeHHE CKOJIbXKEHHS W TPEHHE
MOKOS, BSI3KOE TpeHue. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpavuu.

HaGnronenue MexaHn4eckoro ABMKCHUS Tela.

N3MepeHne cKOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.

HaOnronenue siBjieHUsI THEPIUU.

HaOntonenue naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.

CnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B KUIKOCTH, MOJETU
AJIEKTPUUYECKOTO aBTOMOOUJIS M TaK J1ajiee).

Omnpenenenre CpemHEW CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa MO HAKJIOHHOU
TJTIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshkeHUs (aedopmaiiuu) MpyKUHBI OT
IIPUJIOKEHHOU CUJIBI.

OnbIThI, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJBXEHHS OT CHIIbI
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEI.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HaBnenue. Cuna paieHus. CnocoObl yMEHBIICHHS M YBEJIUYEHHUS JaBJICHUS.
JlaBneHue rasza. 3aBHUCUMOCTh JaBJieHHUsI raza oT oObéma u Ttemmepatypbl. llepegaua



NABJICHUS] TBEPABIMU TEIaMU, KUAKOCTAMH WU razamu. 3akoH [lackansa. ITHeBmaTmueckue
MAaIlWHBI.

3aBUCUMOCTh JIaBJICHUS >KHAKOCTH OT TIIyOWMHBI TOrpykeHus. [mapocraTudeckuit
napagokc. CooOmaromuecs cocynbl. ['uapaBnuueckue MexaHu3Mbl. Vcnonbs3oBaHue
BBICOKHX JIABJICHHI B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOAOIPOBO/IA.

AtMocdepa 3emun u atmocepHoe aaBieHue. [I[pUuuuHbl CyIIECTBOBAHUS BO3AYLITHOM
ob6onouku 3emiu. OnbiT Toppudenu. M3Mepenne atMochepHOro AaBiICHUS. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YpOoBHEM Mops. [Ipubopsl mis u3MepeHus
aTMOC(EPHOTO JTaBJICHU.

JlelicTBME KUAKOCTHU M ra3a Ha MOTPYXKEHHOE B HHUX Telo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH ApxuMmena. YcCIOBHE BO3HUKHOBEHHS BBITAJIKHUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [naBanue ten. Bo3ayxornaBaHue.

Jemoncmpayuu.

3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaua gaBieHUs ) KUIKOCTHIO U Ta30M.

Coobmmaromuecs CoCy/ibl.

I'mapasnuaeckunii mpecc.

[IposiBienue necTBus aTMochHEepHOTO JABJICHHUS.

Cudon.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHON B KUJIKOCTh YaCTH Telia
Y TJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHusl TeJ: IUIaBaHUE WM TIOTPY)KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEW TeJla U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

UccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHON B JKUIAKOCTh
YacTH Tena.

OnpeneneHue BBITATKUBAIOIICH CHIIBI, JIEUCTBYIOLIEW Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CWJIbI, JICMCTBYIOIIEHM Ha TEIO B
KHUJKOCTH, OT MacChl Teja.

OnBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKWBAIONICH CUJIbI, NEUCTBYIOIIEH Ha
TEJIO B >KHJIKOCTH, OT O00BEMa MOTPYKEHHOW B JKUJKOCTh YaCTH Tela M OT IUJIOTHOCTH
AKUJTKOCTH.

KoncTtpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHE JIOAKA M ONpEACIICHHE €&
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckass paboTa Il CWJI, HANpaBIEHHBIX BJOJb JIMHUHM TEPEMEIICHHUS.
MoHOCTS.

[IpocTble MeXaHW3MBI: pblYar, BOPOT, OJIOK, MOJHMCHACT, HAKJIOHHAs IJIOCKOCTb,
HOXKHUYHBIM MexaHu3M. MowmeHT cunbl. PaBHoBecwe poryara. IIpaBuino MOMEHTOB.



[IpumeneHure npaBuiia paBHOBeCHs pbluara K 0JIoKy. «3o10toe mpaBuio» MexaHuku. KIITJ]
IPOCThIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHU3MaXx.
Mexannueckas sHeprus. KuHeTmueckas um moTeHUManbHas SHeprus. lIpeBpaieHue

OJIHOTO BHJA MEXAaHUYECKOW HHEPruh B JPYroil. 3aKOH COXpPAHEHUS M NPEBPALLCHUS
DHEPIUU B MEXaHHUKE.

Jlemoncmpayuu.

[IpuMepsbl POCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

HccenenoBanue ycioBril paBHOBECHS pblyara.

N3amepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3yuenue npaBuia peluara JJis MOABUAKHOTO M HETIOJBUKHOTO OJIOKOB.
Omnpenenenne KII/] moaBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenre pabOTHl CHJIBI  YIPYTOCTH TIPU TOABEME TPY30B TPH ITOMOIIH
MOJIBUKHOTO OJIOKA.

I/IBY‘ICHI/IC 3dKOHAa COXPAaHCHUA MEXaHMYECKOU OHCPIUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA TIPOI'PAMMEBI 110 ®U3UKE HA
YIJIVBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUN A

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs HANpPABJICHO Ha
JIOCTI)KEHUE  JIMYHOCTHBIX, METAalpeIMETHbIX M  TMPEIMETHhIX  00pa3oBaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare u3ydyeHus (¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuarorierocst 0yayT cOpMUPOBaAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:
o l)nampuomuuecxkozo eocnumanusi:

MIPOSIBJICHHE MWHTEpeca K MCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(u3MYEeCcKON HAYKH;

IIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoancKkozo u 0yxXo8HO-HPAGCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

OCO3HAHHE BAKHOCTU MOPAIbHO-3TUUECKUX MPUHIUIIOB B ICSITEILHOCTH YU4EHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIPHUATHE OCTETHUYECKHX KauecTB (u3Wyeckod Hayku: €€ TapMOHUYHOIO
[IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HaAyuHO20 NOZHAHUSA:

OCO3HaHME IIEHHOCTHU (PU3NYECKOM HAyKH KaK MOIIIHOTO MHCTPYMEHTA MO3HaHUs MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYPHIL;

OpHEHTAlUS B JEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYUYHBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE  HAyyHOM  JTIOO03HATEIBHOCTH, MHTEpeca K  HCCIEeA0BaTEIbCKOU
NeATEIIbHOCTH;

e 5)ppopmuposanusn Kyavmypul 300p06bsa U IMOUUOHAIbHO20 ONAZONOTIYYUSA:

OCO3HAHMWE IIEHHOCTU 0€30IMMacHOro o0pa3a JKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWil O€30MACHOrO TMOBEICHHUS Ha TpPAHCIOPTE, Ha JAOporax, cC
AIEKTPUUECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKA pedeKCHH, MPU3HAHKE CBOETO TMpaBa HAa OIIMOKY H
TaKOTO € MpaBa y APyroro 4eJaOBEKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE y4YaCTHE B PCIICHUM TPaKTHUYECKUX 3adad (B paMKaxXx CEMbH,
oOpa3oBaTeIbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJIOTHYECKOM U  COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC U (PU3NYECKUX 3HAHU;

HMHTEPEC K MPAKTUIECKOMY M3yUEHUIO MpodhecCuii, CBSI3aHHBIX ¢ (PU3UKOMH;

o /)IKON02UUECKO20 6OCRUMAHUA:



OpUEHTallUsd Ha TpUMEHeHHe (U3MYECKUX 3HAHUW U1 pEelIeHHs 3a1ad B o0sactu
OKpYXalolllel Cpefibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IOCJIEICTBUIM
JUISL OKPYIKAIOIIEH CPEIb;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa SKOJOTHUECKUX MpoOeM U MyTel X peleHus;

o 8)adanmayuu K uZMEHAIOUWUMCA YCI108UAM COUUATLHOU U RPUPOOHOIL CPEObL:

NOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBINOJHEHUU HCCICAOBAHUM M TMPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU YePEe3 NPAKTUUECKYIO AESATENBHOCTD;

noTpeOHOCT, B (POPMHUPOBAHUM HOBBIX 3HAHUM, yMEHUU (OPMYIHpPOBATH UACH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBaTh W BBIBIATH B3aUMOCBA3M MPUPOJbI, OOLIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKa CBOMX AEMCTBHH C YYETOM BIMSIHHMS Ha OKPY>KAIOIIYI Cpely, BO3MOXKHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs NporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHusl y oOyuwarouierocsi OyayT cQopMUpOBaHbl MeTampeAMeTHbIe pe3yJbTaThl,
BKJIFOYAIOIIUE TMO3HABATEIbHBIC YHHUBEPCAJIbHBIE YUYEOHBIC NEUCTBUS, KOMMYHHKATHBHbBIC
YHUBEpCaIbHbIC YUeOHbIE NIEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbBIE YUeOHbI€ /1eiiCTBUS
ba3zoBble 1ornueckue AecTBUA:

BEISIBIISAITH M XapaKTePU30BaTh CYIIECTBCHHBIC TIPU3HAKH OOBEKTOB (SIBICHUI),
KJIaCCU(PUIIMPOBATD UX;

BBISBIISATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCMaTpUBaeMbIX (haKTaX, JTaHHBIX H
HaOIIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M TPU WU3yYeHUN (UBHYECKUX SIBICHUU |
MPOIIECCOB, JieJaTh BBIBOJBI C HCIIOJIB30BAHUEM JICAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEITNINH;

CaMOCTOSITEIIEHO BBEIOMPATH CITOCO0 penieHus yueOHou pu3ndeckoit 3a1aum (CpaBHEHHE
HECKOJBKMX BapUAaHTOB PEIICHUS, BHIOOp HamboJee TMOAXOMAMEro C  y4ETOM
CaMOCTOSTENILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

MCII0JIB30BATh BOTIPOCHI KaK MCCIIEA0BATCIIbCKUH HHCTPYMEHT TTO3HAHHS,

MIPOBOJIUTH IO CAMOCTOSTEIFHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIOXKHBIN (PU3UUECKUMA
AKCIIEPUMEHT, HEOOJIBITIOE UCCeIOBaHNE (PU3UUECKOTO SIBJICHUS;

OIICHMBATh Ha TPUMEHUMOCTh W JOCTOBEPHOCTh MH(MOPMAIINIO, TIONYUYCHHYIO B XOJI€
MCCIICZIOBAHUS UJTH SKCTICPUMEHTA,



CaMOCTOSTENIbHO  (hopmynupoBaTh 000OIIEHUS W  BBIBOJBI IO  Pe3yJibTaTam
POBEIEHHOIO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (DPU3HMUYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

PaGora ¢ undpopmaunmeii:

OPUMEHSTh pa3JIMYHbIE METOJ/bl, MHCTPYMEHTBHl M 3alpoChl MpPU TOUCKE U OTOOpE
uH(GOpPMaIIMU WK JAHHBIX ¢ y4ETOM IMPeAoKeHHON yueOHO! (hpr3nuecKoil 3aaa4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMUHBIX
BUJIOB U (DOPM TIpeICTaBICHUS;

OLICHUBATh HAJEKHOCTh MH(MOPMAIIMU IO KPUTEPUSIM, MPEIIOKEHHBIM YUUTEIEM HIN
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMATIBHYIO (POpMy MpeAcTaBIeHUS HHPOpPMAIUH U
WUTIOCTPUPOBATh PEIIaeMble 3aJayd HECIOXKHBIMH CXE€MaMH, JuarpaMMaMH, HWHOU
rpauKoi ¥ UX KOMOMHAIIUSAMH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

B XOJI¢ OOCYXJAeHUsi y4yeOHOro marepuaia, pe3yiabTaTOB JIa0OpaTOPHBIX pPadOT u
MIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJAaeMOMl TEeMbl M BBICKa3bIBaTh HJIEH,
HalleJICHHBIE Ha PEIICHHE 3a7a41 U MoIep KaHue OJ1aroeaaTeIbHOCTH O0IIEHUS;

COTIOCTaBIIATh CBOM CYXKICHHS C CYXJACHHSAMU JPYyTUX YYaCTHUKOB JMAJIOra,
OOHaApYXUBATh Pa3IUIHME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

nyOJUYHO  TIPEACTABISITH  PE3YJAbTAaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OMbITa
(aKCTIeprMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MMOHUMAaTh M WCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIAWBHAYaJTbHOW pPabOTHI
MIPU PEIIEHUN KOHKPETHON (hM3HUECKOM MPOOIEMBI;

NPUHUMATh 1E€TM COBMECTHOW JIEATEIIbHOCTH, OpPraHW30BBIBATH JACHCTBUS MO €€
JOCTIDKEHUIO: PACTIPENesaTh POJU, OOCYXKJaTh MPOIECChl W PE3YNbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJHATH CBOKO YacTh paOOTHI, JOCTUTAas KAayeCTBEHHOTO pe3ysbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JECHCTBUS C IPYTUMHU WICHAMHA KOMAaH/IbI;

OIICHMBATh KA4YeCTBO CBOErO0 BKJaJa B OONMH MPOAYKT TIO KPUTEPHUSM,
CaMOCTOSTENIbHO C(HOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHUCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA
Camoopranusamnus:
BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOIINX IJIs1 pEIICHUs
(bu3nYecKuX 3HAaHUMU;
OpUEHTHUPOBATLCS B PA3IUYHBIX MOAXO0JAX MPUHATHUS pelIeHUuN (MHIMBHUAYaTbHOE,
MPUHATUE PELICHU B TPYIIIE, IPUHATUE PELICHUN TPYIIIOi);



CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelIeHUus (PU3NYECKON 3agauu WM IUIaH
UCCJIEIOBAHUS C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu M IIPEAJIaraTh IJIaH €€ U3MECHEHUS;

OOBSICHATh TPUYUHBI JOCTIKEHUS (HEAOCTHXKEHUSI) PpE3ybTaTOB JESATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBHI B JICSITCIBHOCT (B TOM YHCJIE B XOJ BBIMOTHEHUS (U3HIECKOTO
UCCJIEIOBAHUS WM TMPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIUXCS CUTYAIIH,
YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUThH c€0s1 HA MECTO JPYroro 4ejJoBeKa B XOJI€ CIOpa WM JIUCKYCCHHM Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTrOTO.

OpU3HAaBaTh CBOE TPABO Ha OIMMOKY MpH pEIIeHUH (PU3NYECKUX 3a/]ad WU B
YTBEPAKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOy4denus ¢ 7 kiacce npeIMETHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

UCIIOJb30BaTh MOHATHS: (U3MUECKUEe M XMMHUYECKUE SIBICHUS, HAOII0ACHHUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, EAMHMUIBI (PU3UYECKUX BEJIWYUH, aTOM, MOJIEKYIa,
arperaTHbple COCTOSIHUS BellecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHUYECKOe
JBUYKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, OpsIMOJIMHEWHOE), TPaeKTOPHUs,
paBHOJEHCTBYIOIIAs cwi, Jedopmauus (ymopyras, IUlacTUYecKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuuath gBieHUs (Auddy3us, TEmIoBOEe ABUKEHUE YacTHI] BEUIECTBA,
PaBHOMEPHOE [IBI)KEHHE, HEPaBHOMEpPHOE JBW)XEHHE, HWHEPLHMs, B3aUMOJEUCTBUE TE,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUVIEHHON OChbIO BpAILEHUs], IIepeaada AaBiICHUs TBEPIbIMU
TeJIaMM, XKUAKOCTAMHU M Ta3aMu, aTMOC(epHOE AaBJIEHUE; IUIaBaHHWE TeJ, MpPEeBpalleHUs
MEXAaHUYECKON SHEPIrHH) MO ONHCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMNBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpY’KarolieM Mupe (B
TOM yucie (U3UYECKUe SBICHHUS B MPHUPOJAE: MPUMEPHl IBMKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KMWBOW W HEKHUBOW NPUPOJAE, NECUCTBUE CHI TSKECTH, TPEHUS, YIPYTOCTH B
NPUPOJIE U TEXHUKE, BIMSHIE aTMOC(HEPHOTO JAaBJICHUS HA )KUBOM OPTraHU3M, IIJlaBaHUE phIO,
phluard B TeJie YeJOBEKa), IMPH STOM MEPEBOJUTH MNPAKTUYECKYIO 3ajady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBJICHUIA;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA TENl U (PU3NUYECKHUE SBICHUS, UCTIONB3YA (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CPEAHsSI CKOPOCTh, CHJIA
yIOPYTrOCTH, CUJIA TSXKECTH, BEC TeJla, CHJIa TPEHHs, JaBJIieHWE TBEPAOIO Tena, JaBieHUE



CTOJI0A >KMJIKOCTH, BBITAJIKMBAIOIIAS CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, TIJI€Y0 CHUJIbI,
MOMEHT CHJbl, KO3()@PUIIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKas W
NMOTEHLMAJIbHAsT HHEPrus), MpPU OMUCAHUHU TMPABHIBHO TPAKTOBATh (UINYECKUN CMBICI
UCIIONIb3YEMBIX BEJIWYUH, WX OOO3HAYCHHS U EAMHMIIBI (PU3NYECKUX BEJIMYMH, HAXOIUTH
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUYUHY C APYTUMU BEIUYHMHAMU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS M MPOLECCHl, HCIONb3Ys
MpaBWJia CIIOXKEHUsI cui (BIOJIb OJNHOM mpsmoi), 3akoH ['yka, 3akon Ilackansi, 3akoH
Apxumena, IpaBUJIO paBHOBecUsl phlyara (0JI0Ka), «30JI0TO€ MPABHIIO» MEXAaHUKH, 3aKOH
COXpaHEHUSI MEXaHUYECKOI YHEPruu, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMKUChIBATh €T0 MATEMATUUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIE (PUINYECKUE MOJEIU PeabHbIX OOBEKTOB, MPOIECCOB U SBICHU,
BBIJICTISITH TIPH 3TOM CYIIECTBEHHbIE M BTOPOCTETICHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB,
ABJICHUH, MPUMEHATh (U3NYECKUE MOJCIU s OOBSICHEHHUS (U3MUYECKUX IPOLECCOB U
penieHus y4eOHbIX 3a/1a4;

OOBACHATH (PU3UUECKUE SBIICHUS, IPOLIECCHl U CBOWCTBA TEJI, B TOM YHCIIE B KOHTEKCTE
CUTyaIlui MIPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa, M pelaTh KAYeCTBEHHBIE 3a]]a4i, B TOM
qriciie TpeOyrOIINe YUCICHHOTO OIICHUBAHMSI XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BETUYHH,
MIPU ATOM BBIOMPATh aJ€KBATHYIO (PU3HUECKYIO MOJIEIb, BBISBIISTH PUYUHHO-CIIC/ICTBEHHbIE
CBSA3M M BBICTPAaWBATh JIOTUYECKYIO LIEMIOYKY pacCyKIEHUH ¢ ONmopoll Ha H3y4YeHHbIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiath pacuéTHble 3aAaud (B 2—3 ACHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aleKBaTHYIO (U3HUECKYI0 MOJENb, C HCIIOJb30BAHUEM 3aKOHOB M (HOpMYyII,
CBS3BIBAIONIUX (PU3WYECKUE BEIIMYUHBI, 3alHUCBhIBATh KPATKOE YCJIOBHE M Pa3BEPHYTOE
pelieHne 3aJ1a4u, BBISIBIISITH HEAOCTAIOIINE WK N30BITOUHBIE JaHHBIE, 000CHOBBIBATH BHIOOP
METOJIa peIIeHHsI 33[]a4uH, UCTIOIh30BaTh CIIPABOYHBIC JaHHBIE, TPOBOAUTH MAaTEMATHUECKHE
npeoOpa3oBaHus U Pacd€Thl, OIEHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEMYUHBI M OMPEACNATh Pa3MEPHOCTh (PU3MUECKOW BEIMYUHBI, MOJTYyYSCHHOM
P PEIICHUY 33]1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO pPEHIUTh MNpPU TMOMOIU (PU3UUECKHX
METOJIOB, W TpeajiaraTh OPMEHTHUPOBOUYHBIN CIIOCOO pEIICHHS, B OMUCAHUHM HCCIICIOBAHUS
pacmo3HaBaTh MPOBEPSIEMOE MPEANONoKeHNEe (THIOTE3Y), HHTEPIPETUPOBATh TOMyUEHHBIN
pe3yIbTaT;

MIPOBOJIUTH OMBITHI MO HAOTIOMEHNUIO (HU3UYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
ten (muddy3us, TEMI0BOE paclIupeHue ra3oB, SBJICHUE HHEPLIUHU, U3BMEHEHHUE CKOPOCTH TIPU
B3aMMOJICHCTBUM TeJ, Tepeaavya MaBICHHUS KHUIKOCTHIO M Ta3oM, NPOSBICHHE ACUCTBUS
atMoc(epHOrO  JaBJICHHS, JCWCTBHE  TPOCTBIX  MEXaHU3MOB):  (QOpPMYyITUPOBATH
MPENIoNIOKeHNE (TUIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaONIOACHUN, CAMOCTOATEIHHO
coOupaTh YCTAaHOBKY U3 U30BITOYHOTO HAOOpa 000pyaoBaHMs ¥ POPMYIUPOBATH BHIBOIBL;

IPOBOJUTH TMPSMble U KOCBEHHbIE HM3MEPEHUS (PU3MYECKUX BEIUYHMH (PacCTOSHHE,
IPOMEKYTOK BPEMEHH, Macca Teja, 00bEM Tena, cuila, TeMIeparypa, MIOTHOCTh KUJIKOCTH
U TBEPAOIrO TeNa, CHJIa TPEHUS CKOJBKEHMS, JaBJIEHUE BO3[yXa, BBITAIKHUBAIOIIAs CHUIIA,



JEMCTBYIOIAsl Ha IMOIPYKEHHOE B XUAKOCTHb TENO, KO3()PUIMEHT IMONE3HOro IEHUCTBUS
IOPOCTBIX MEXAaHU3MOB) C HCIIOJIb30BAHMEM AHAJIOIOBBIX U IUQPOBBIX IMPUOOPOB,
00OCHOBBIBaTh BBIOOP METO/a M3MEpPEHUs, PUKCUPOBATh MOKa3aHUs MPHOOPOB, HAXOAUTH
3HaYeHUE U3MEPAEMOI BEIIMYMHBI C MIOMOIIBI0 YCPETHEHHS PE3yJIbTaTOB CEPUU U3MEPEHUIN
Y OLIEHUBATh IIOTPEIIHOCTh U3MEPEHMUI];

OPOBOJNUTH  HECJOXKHBIE  HKCIIEPUMEHTAJbHBbIE  MCCIEAOBAHUS  3aBUCUMOCTEN
bu3MUeCKUX BETUYMH (3aBUCMMOCTH IYTH PAaBHOMEPHO JIBIXKYIIErOCs Tela OT BPEMEHHU
JABUXKCHUS TENa, CHJIbI TPEHHsI CKOJBKEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHHS, KauyecTBa
0o0paOOTKM TOBEPXHOCTEM TEI MW HE3aBUCHUMOCTH CHJIBl TPEHUS OT IUIOIIAIU
COIIPUKOCHOBEHHUS TE€J, CHJIbl YIIPYTrOCTU OT YJUIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHUJIbI
0T 00b€Ma MOTpyKEHHOM YaCTU TeNa U OT IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTU TeJa, OT TJIyOWHBI, HAa KOTOPYIO MOTPYKEHO TeNO, YCIOBHM IUTaBaHWs Tell,
YCIIOBHI paBHOBECHS pblyara U OJIOKOB): COBMECTHO € yUUTEIeM (OpMYIHpPOBATh 3aa4dy U
TUIOTE3Y MCCIEAOBAHUSA, CAMOCTOSITENIbHO IUIAHUPOBATH HCCIENOBAaHHUE, CaMOCTOSTEIbHO
coOUpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY C MCIOJb30BaHUEM MHCTPYKLUU, MPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJAE TaOIUI] U rpaUKOB, OLIEHUBATH
MOTPEIIHOCTH, JAeNIaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICIOBAHMS,

coONI0/IaTh MpaBHJIa TEXHUKH OE€30IacHOro TpyJa IMpu padore ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3pIBaTh MPUHIMINBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETP, COOOIIAIONINECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIA H
HETOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUA HW3YYCHHBIX MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB C OMNOPOM Ha HMX ONucaHus (B TOM 4YHCIIE:
MNOJUINITHUKY, YCTPOWCTBO BOAONPOBOJAA, TUAPABIMYECKHM mpecc, CU(POH, MAHOMETD,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETP), MCIOJb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX
ABIICHUH HEOOXOANMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMYECKHX TMPOLIECCOB IpPU pPEIIeHUH YydeOHO-
MPAKTUYECKHX 3a]1a4;

OPUBOJUTH MpPUMEpHl (HaXOAUTh MWHGOPMAIMIO O MpUMEpax) MNPaKTUYECKOIro
WCTIONIb30BaHUsl  (PU3WYECKUX 3HAHUH B TIOBCEJHEBHOW JKM3HU Ui OOECIECYCHUs
0e30macHOCTH IpH 00pallleHuu ¢ MPUOOpaMy M TEXHUUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS
3JI0POBBS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPY>KaloIEeH cpejie;

OCYUIECTBJIATh OTOOp HMCTOYHHUKOB HMHPOpMauuud (U3UUYECKOTO COAEP)KAHUS B
WuTepHeTe, caMOCTOSTENBHO (HOpPMYNIHUPYsI TIOMCKOBBIN 3ampoc, Ha OCHOBE WMEIOIINXCS
3HaHUW W TYyTEM CpaBHEHHS Pa3IWYHBIX HMCTOYHHKOB BBIACIATH HWH(OpMaINio, KOTopas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBINOJIHEHUN YU4E€OHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JUTEpPaTypy
(U3MYECKOTO COJEp)KaHus, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoO0pa3oBaHus MHPOPMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMALMK (PU3NYECKOTO COACPKAHMSI, B TOM YHCIE IyOJUYHO MAENaTh
KpaTKue COOOIICHHsS O pe3yibTaTaxX MPOEKTOB MM YYEOHBIX HCCIEIOBaHHMA, MPU ITOM
IPaMOTHO HCIIOJIb30BAaTh M3yYEHHBIH MOHATUHHBINA ammapaT Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIIJICHUE IIPE3EHTALUECH;

IPU BBIIIOJIHEHUU Y4EOHBIX IIPOEKTOB U HCCIEIOBAHUI pacrpenensTe 00A3aHHOCTH B
IPyIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJadaMH, CJIEAUTH 3a BBINOJHEHHEM IUIaHA
JACUCTBU, aJeKBaTHO OIICHUBaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYMIIHI,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIEr0 MUpa
1.1 ®duznka — HayKa 0 IpUPOJIe 2
1.2 dusnyeckue BEITUYNHBI 2 1
13 EcTecTBeHHO-HAY4YHbIN METOJ O3HAHUS 2
1.4 [TpakTH4eckuii MOAYIb 3
Hroro mo paszneny 9
Pasnean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 CrpoeHue BemiecTBa 1
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHI] 5 1
' BEIIECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
Uroro mo pazneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
3.1 MexaHndeckoe IBUKEHNE 3 1
3.2 Huepuus, macca, II0THOCTh 4
3.3 Cwta. Buns! cun 14 1
3.4 [IpakTnueckuii MOaymb 12
Hroro mo pazaeny 33
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
4.1 Hasnenue. [lepenaua qaBiaeHus: TBEPIABIMH 3




TCJIaMU, XKUAKOCTAMU U ra3daMu

4.2 JlaBlIeHME KUIKOCTH

4.3 ATMOCdepHOE TaBICHHE

44 JelicTBHE )KUIKOCTHU U ra3a Ha 7
' NOrpyXEHHOE B HUX TEJIO

4.5 [IpakTuueckuit Moynb 10
Hroro no pazueny 31
Pa3nea 5. PaGora n MoIHOCTBH. JHEprus

51 PaGora 1 moutHOCTH 3

5.2 [IpocThie MexaHU3MBI 5

5.3 MexaHudeckasi JHeprust 4

54 [TpakTH4eckuii MOAYIb 9

9.5 WToroBelif KOHTPOIBL 1
Hroro no pasneny 22
Pa3nea 6. IloBTopuTe1bHO-000011aI0IM I MOYJIb

6.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOSICHUTEJIbHAS 3AIIACKA

[lporpamma 1o ¢usuke ma YPOBHE OCHOBHOrO o0mero o6paszoBanms
COCTAaB/ICHA HA OCHOBE MOJOXKEHHH M TpeGOBaHMI K pe3ynbTaTaM OCBOEHHS Ha
0a30BOM ypoBHe OCHOBHOI o0pa3oBaTenpHOI NPOrpaMMEl, NpeNCTaBIeHHBIX B
®I'OC 000, a taxxe ¢ Y4€TOM (enepanbHOit paGoyeii [IPOrpaMMel BOCIIUTAHUS U
Konuenuuu npenonasanus y4eOHoro npeamera «Ou3mkay.

Conepxanre nporpammer 1o ¢usnKe HanpaBieHo Ha GopMupoBanue
CCTECTBCHHOHAYYHOH TI'PaMOTHOCTH O0GYYaromuxcs u OpPraHM3alMI0 H3Y4eHHUs
(DHU3MKH Ha JesATeNbHOCTHOH ocHOBe. B NporpamMme 1o (QU3HKe YYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeaMeTa B peainmsanuu TpedoBanuii ®I'OC 000 x
[UIAHAPYEMBIM JIMYHOCTHBIM M METaIpeMeTHBIM pe3ynbTatam oOyueHus, a Takke
MEXTIPENIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4eOHBIX NpeIMeToB Ha YPOBHe
OCHOBHOr0 0011er0 06pa3zoBaHusl.

IIporpamma o ¢pusmke YCTaHaBIHBAET paclpeeneHue y4yeGHOro MaTepuana
1o ronam obydenus (1o kiaccam), HPEAIaraeT NpUMEpPHYIO IMOCJIEeI0BaTEIbHOCTE
U3YHCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS NPEAMETHOrO0 COAep)KaHUs U
YUY€Te BO3paCTHBIX OCOOEHHOCTEI] obyyaromuxcs.

Ilporpamma mo ¢usmke paspabotaHa ¢ wemp0 OKazaHMs METOAUYECKOH
TMOMOLIM YHUTENIO B CO34aHuK paboyeii mporpamMme! o y4eOHOMY mpenMery.

Dusuka sBiseTCs CHUCTEMOOOPa3yIOLIUM ISl €CTECTBEHHOHAYYHBIX yuyeOHbIX
MPCAMETOB, NOCKOJNBKY (U3HYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
ABJICHHH, HW3y4aeMBIX XHUMHEH, Ouonorueit, acrpoHommeli u dusngeckoit
reorpadueil, BHOCHT BKIag B CCTECTBCHHOHAYYHYIO KapTHHy Mwupa,
penocrasnser Haubonee scHble O0Opa3Ibl NPUMEHEHHS HAy4YHOro MeToja
TTO3HAHHS, TO €CTh CIIOCO0A NOMYYeHHUs JOCTOBEPHBIX 3HAHHI O MHpe.

OnHa W3 rnaBHBIX 3amau ¢duznueckoro obpazosanus B CTpyKType oliiero
00pa3oBaHus COCTOHT B popMupoBaHUH CCTECTBEHHOHAYYHOH I'PaMOTHOCTH M
HHTEpeca K HayKe y o0y4arouiuxcs.

Wsyuenne ¢usuku Ha 6azoBom YPOBHE Ipeanonaraer oBIageHue
CACAYIOIIMMH  KOMIIETeHTHOCTAMH, XapaKTepU3YIOIIHMH €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

* Hay4HO OOBSICHATH SBJIECHUS,

* OLEHHMBATh H IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIeIOBAHHS;

* HHTCPIPETHPOBATH  NaHHbIE M WUCIONB30BaTh  Hay4HBIE
Jl0Ka3aTeNIbCTBa JJ15 IOJTyYEeHHs! BBIBOJIOB.

Lenu wusydenus ¢usukn Ha ypoBHE OCHOBHOTO obuero ob6pa3oBaHus
onpeneneHbl B Konuenuuu npenomaBanus yue6Horo mpeamera «®usukay B
00pa3oBaTe/NbHBIX OpraHM3alusaX Poccuiickoii Denepalyy, pealtus3ylomux
OCHOBHBIE  00LIe0Opa3OBaTebHbIE  IIPOrPaMMBL, YTBEPXKIAEHHOH pelleHreM




Konnerun Munucrepcrea IIpocBemeHus Poccuiickoii Denepanuu (mpotokorn ot 3
Aexabps 2019 r. Ne [TK48H).

Hean nsyyenus $bH3HKH:

npuobpereHue HHTEpeCa M CTpemieHus oOyvaromuxess x Hay4yHOMy
M3YHCHHIO TPUPOIBI, pa3sBHTHe HX HMHTENIEKTYaJIbHEIX W TBOPYECKHX
CnocoOHocCTel;

HCCIICI0BATENILCKOTI0 OTHOLICHHS Kk OKPYJKalOLINM sIBICHUAM;
popmupoBanue HayqHOr0 MHpPOBO33pEeHHS Kak Pe3ynpTaTta u3yyeHus
OCHOB CTPOEHHUS MaTepHH U (yHIaMeHTANBHEIX 3aK0HOR bu3uky;
¢bopmupoBanue TIPEACTaBICHUH O PONH bU3HKKM s PasBUTHA npyrux
CCTECTBEHHBIX HAyK, TEXHUKH U TE€XHOJIOTHi;

Pa3BUTHE  mnpeicTaBleHuii o BO3MOXHBIX  ctepax Oynyweii
npodeccHoHanbHOI ACATCIIBHOCTH, CBSA3aHHON C $bu3uKoii, moxroroska x

AaJIbHEHIIEMY 06YYEeHHIO B 5TOM HampaBlIeHHH.

JlocTukenue sTux neneis TPOTpaMMbL 110 u3HKe Ha ypoBHe OCHOBHOI'O
ob11ero o6pazosanus obecnieunBaetcs pemenmem CIeYIOIMX 3aaay:

NPUOOpETeHHe 3HaHmii o AHUCKPETHOM  CTPOEHHH BCIECTBA, O
MEXaHHYECKHX, TEeILIOBBIX, JICKTPHIECKUX, MarHHTHBIX M KBAHTOBEIX
SIBIICHHUSX;

IPHOOpETEHNe yMEeHUii onmucHBaTE 1 OOBACHATH (U3MIecKHe SIBJIICHHS C
HCIIO/Ib30BaHHEM I10JTyYEeHHBIX 3HAHMIA;

OCBOCHHME METONOB pelleHHs NPOCTEHIINX pacuéTHBIX 3amay
HCIIOJIb30BaHUEM bu3ngeckux Mozenei, TBOPYECKHUX U
TIPaKTHKOOPHEHTHPOBAHHbIX 3a/]ay;

PasBUTHE yMEHUI HaOMIONaTh IPUPOIHEIE SBICHUS 1 BBINIOJIHATH OIBITEI,
nabopaTopHsle  paboTer  u OKCIICPUMEHTAIbHBIE  HCCIENOBAHUS
HCII0JIb30BaHHEM HU3MEPUTEIBHbIX Ipu60opoB;

OCBOCHHME NPUEMOB paboTHI ¢ MH(OpMalHeii pu3nYeckoro coZlep>KaHus,
BKIIOYasi HHYOPMAIIHIO O COBPEMEHHBIX AOCTHIKEHUAX (DUMKH, aHAIU3 U
KPUTHYECKOE OLICHHBaHKE HHYOpPMaLUK;

3HAaKOMCTBO CO chepaMu NpoheccHOHANBHOI A€ATENIBHOCTH, CBA3aHHBIMH
C (uskkod, W coBpeMeHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBEIMH Ha
AOCTHXXCHUAX (U3HIECKOM HayKH.

Ha usyuenne ¢usuxn (6azopsiii YPOBEHb) Ha ypOBHE OCHOBHOI'O oO1ero
o0pasoBanus otBomMTCS: B 7 Kiacce — 102 4aca (3 yaca B Hezneno), B 8 Kacce —
102 4gaca (3 waca B Henemo), B 9 knacce — 102 waca (3 yaca B HEJIeNo).

IIpennaraemerii B nporpamme o ¢usmke nepeyens 1abOpaTOpHEIX paboT u
OTILITOB HOCHT PEKOMEH/ATENbHEIN XapaKTep, YYHTED A€NaeT BeIOOp npoBeneHwus




1abopaTopHBIX paboOT M OMBITOB C Y4E€TOM HHIMBHAYaJIbHBIX 0COGEHHOCTEN
OOYHaIOIIMXCs, CIMCKA 3KCIEPHMEHTAbHbIX 3aJlaHMi, Tpe/IaraeMeIX B pamKax
OCHOBHOTI'O rOCYIapCTBEHHOI'O 9K3aMeHa 10 (YH3HKe.




COIEPXAHUE OBYUYEHMUA

7 KJIIACC

Paspgen 1. @u3nka u e€ posib B NO3HAHHH OKPY:KAIOLIEro MHpA.

Dusvka — Hayka o mpupoze. SIpneHus npupojsl. PU3MYecKHe SABICHUS:
MEXaHH4ECKHUE, TEIIOBBIE, JIEKTPUYECKHE, MATHUTHbIE, CBETOBEIE, 3BYKOBLIE.

@usnyeckue BenW4MHBL. M3MepeHue ¢usudeckux BenuyuH. Duzmueckue
npubopsl. [TorpemHocTs n3Mepenuii. MexayHapoaHas cucTeMa eIuHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd M3Y4YalOT IIPUPOIY.
EcrecTBeHHOHAay4YHBIH METOJ IO3HAHHUA: HAONIOJECHHE, MOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIABHKEHHE T'MIIOTE3, SKCIIEPHUMEHT II0 IIPOBEPKE TUIOTe3, 00BICHEHHE
Habmoaaemoro siBineHus. Onucanne GU3NYECKUX ABICHUI ¢ TOMOILBIO MOEIEH.

Hemoncmpayuu.

1. MexaHHMYecKHe, TEIUIOBBlE, DJJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE

SBIICHUS.
2. ®uspyeckue NpUOOPEI U Mpolenypa MPAMBIX H3MEPEHHI aHaJIOrOBBIM H
U (GPOBEIM PUOOPOM.
Jlabopamophbie pabomobl u onvimol.
1. OnpezeneHue LieHsI JeNeHHS LKAkl U3MEPHTEIBHOr0 mpubopa.
2. HM3amepenue pacCTOSHUM.
3. H3mepenue o0b€Ma KUAKOCTH U TBEPAOTO TeJa.
4. OnpeneneHue pa3MepoB MaJBIX TeJl.
5. M3mepenue TemmepaTypbl IpH IIOMOILIH J>KHIKOCTHOIO TEpPMOMETpa H
IaT4YMKa TeMIlepaTyphl.

6. IlpoBeneHue McciaeoBaHMS IO NPOBEpPKE TMIIOTE3bl: AAJBbHOCTH IOJIETA
HIapyKa, MyIIeHHOro TOPU30HTAIBHO, TeM Oosbiie, yeM OoJblle BhICOTA
IyCKa.

Pa3pen 2. [lepBoHayvajibHble CBeleHHs] O CTPOCHHH BellecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmBITEL,
JOKa3bIBalOIMe JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBmkeHne uyactull BewectBa. CBS3b CKOPOCTH JBHMIKEHHMS 4YacTHL C
Temreparypoii. bpoyHoBckoe nBikeHue, auddysus. BlammoneiicTBue wacTuil
BEIIECTBA: IPUTHKEHUE U OTTAIKHUBaHHUE.

ArperaTHble COCTOSHHUS BeILECTBA: CTPOEHHUE ra3oB, KUIAKOCTEH H TBEPIBIX
(KpucTaJUIMYecKHX) Tel. B3auMMOCBA3b MEXIY CBOMCTBAMH BEILECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX W MX aTOMHOMOJIEKYJISAPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHne OpOyHOBCKOTO JBUKECHHUS.




2. Habnronenue b bysuu.
3. Habmonenue ABICHHH,  OGBACHAIOIMXCS OPHTSDKEHHeM  wyp
OTTaJIKHBaHHEM YaCTHI] BElIECTRA.

JMabopamopusie padomu u onbimol,

1. Onmenka numamerpa aroma METONOM  pAnoB (¢  HcnoNB30BaHHEM

doTorpadumuir).

2. OneITsI 110 HaGMIOMEHUIO TCIUIOBOrO pacIiMpPEeHHs razos,

3. OmbiTel 10 06HApY)*eHMIO ACHCTBHS CH MOJICKYJIIPHOTO MPUTSHKEHHUS,

Paspnen 3. Iguskenne u B3aHMoOJelicTBHe Tel.

Mexannyeckoe nBmxenue. PaBHOMepHOoe u HCPpaBHOMEpPHOE [BHIKEHHe.
Cxopocts. Cpenusis CKOPOCTB NIpH HEPABHOMEPHOM BHIKEHHIL. Pacuér nyru u
BPEMEHU IBHIKEHHS.

JIBnenve wHepumu. 3akon MHepunu. BsaumopnelictBue Ten kax NIpHYHHA

Cuna kak XapaKTePUCTHKA B3aUMOAeHCTBHS Ten. Cuma YOPYIOCTH M 3aKOH
I'yka. Wsmepenne cunsr ¢ HMOMOIUBIO nHAaMoMeTpa. SIBleHHe TATOTeHus u cuia
TskecTd. CHila TsKecTH Ha APYTHX I1aHeTax. Bec Tena. HeecomocTs, Crnoxenue
CHII, HANPABIEHHBIX 110 OJHOMN MpPSMOIL. PaBHoneiicTeyromas cur. Cuna TPEHHsI.
Tpenue ckonbxenus u TpeHUe nokos. Tpenue B npupone u TexHuke.

Hemoncmpayuu,

Habmonenue Mexanuueckoro JABHJKEHHS Tela.

M3mepenue ckopoctu NIPSAMOJIMHEHHOTO JBUKEHHUS.

Habmoznenue senenns HHEPILIHH.

Habmonenune uamenenus CKOPOCTH IIPH B3aUMOJIEHCTBHH TeJl.

CpagHenue mace o B3aHMOJACHCTBHUIO TEL.

. Cnoxenue cun, HAIIPaBJICHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnsie paGomet u onvime.

1. Omnpenenenue ckopoctu PaBHOMEPHOTO IBHKEHHS (LIapHKa B KHUIKOCTH,
MOZCIIH 3JIEKTPHYECKOI0 aBTOMOOHIIS U TaK nanee).

2. Onpenenenue cpenneii CKOpOCTH CKONbXeHHs Opycka MM INapuka Imo
HaKJIOHHOH IUIOCKOCTH.
Onpenenenue miotHocTH TBEPIOTroO TeJa.

4. OMNBITEl, JEMOHCTPHPYIOIIHME 3aBHCHMOCTE pacTsokeHus (nedopmarryn)
IIPY>KUHBI OT MPUIIOKEHHOM CHJIBL.

5. OIBITBI, JEMOHCTPHPYIOLIHE 3aBUCHMOCTE CHJIBI TPEHHS CKOJBXKEHHS OT
BEca Tella ¥ XapaKTepa CONpUKacarOIIHXC ITOBEPXHOCTEH.

Pasznen 4. laBnenne TBEPABIX TeJl, J)KHAKOCTEH H rasos.
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HaBnenue. Crioco6er YMEHBIICHUS U yBeIHYCHHS 1aBIICHUS. aBnenue raza.
3aBUCUMOCTE naBienus rasa OT 00BéMa, Temnepatypsl. Ilepenava nasnenmug
TBEPABIMH TemaMmu, KUIKOCTAMH M razaMu. 3akon ITackans. ITneBMaTuyeckue
MaIlIMHEBL. 3aBUCUMOCTH [aBeHMUs KHIOKOCTH OT TMyOHHEBI. [ HIPOCTaTHYECKHUIH
napanoxc. Coobmaromuecs cocynsl. I'mapaBnudeckue MEXaHU3MEL.

[IpuGopsr mns H3MEPEHUs aTMOC(hEpHOro aaBieHus.
JleiicTBre )uaKOCTH M Taza Ha NIOrpy’>X€HHOE B HHUX Tejo. BeItankugaromas
(apxumenoBa) cuna. 3axon Apxumena. [TnaBanue e, Bosnyxonnaganue.
HAemoncmpayuu,
3aBHCHMOCTS N1aBlieHus rasa or TeMIIEPATYpEI.
Ilepenaua napnenus xunkoctsio 1 rasom.
Coobmarommuecs COCYJIEL.
I'nnpasnnyeckuii npece.
[IposBnenue neiicTpus aTMOC(EPHOro faBieHus.
3aBHCHMOCTE BBITAJIKHBAIOIIEH CHJIBI OT 06BEMa NOTPYKEHHON yacTu
TeJla ¥ INIOTHOCTH >KUIKOCTH.
PaBeHcTBO BBITaNKMBArOmEl CHUTET BECY BBITECHEHHOH KUIKOCTH.

8. YClOBHe IU1aBaHHs Tem: miaBame HIIH TIOTPY)K€HHE TeN B 3aBHCHMOCTH
OT COOTHOLUEHHUS TIIIOTHOCTEH Tela U HKUIKOCTH.

Jabopamopusie padomsr u onsimeol.

1. MccrnenopaHue 3aBHCHMOCTH Beca Tena B BOZIE OT 00BEMa NOrpyXEHHOI B
KUIOKOCTh YacTH TeJla.

2. Onpenenenue BBITAIKMBAIOIEH  CHIIBI, NEHCTBYIOLEH Ha TEIo,
IIOTPYKEHHOE B KUIKOCTE.

3. IlpoBepka He3aBHCHMOCTH BBITAIKMBAIOLICH CHJIbI, AeHCTBYIOMIE! Ha Telo
B JKHJKOCTH, OT MaccChl TeJia.

4. OmbITEI, JeMOHCTpUpYyIONIHE 3aBUCHMOCTb  BBITAIKMBAIOUIEH CHIIBL
AEHCTBYIOIEH Ha Telo B KUIKOCTH, OT 00BEMa MOrpy)&HHOH B
KUIIKOCTB YaCTH TeJa ¥ OT IIOTHOCTH XKHIKOCTH.

5. KoHcTpyupoBanue dpCOMETpa WM  KOHCTPYHPOBaHHE JIOAKH H
OIpele/IeHue €€ Irpy30MoabEMHOCTH.

Pasznen 5. PaGora n momnocTs. JHeprus.

Mexanudeckas pa6ora. MommocTs.

IIpoctsie mexanusmer: peryar, OJI0K, HaKJIOHHAsA IIOCKOCTD. IIpaBuio

PaBHOBECHs pbryara. IlpuMmeHeHuwe npasuia PaBHOBECHS pbl4ara K GOKy.
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«3o10ToE [IPABHIIO»  MeXaHHKH. KITT  nmpocterx MEXaHU3MOB. [IpocTele
MEXAHHU3MBI B OBITY U TexHuke.,

SHCPI'UH B MEXaHHUKe.
HAemonempayuu,
1. Ilpumepsr mpocTeix MEeXaHHU3MOB.,
abopamopnsie Pabomet u onvime.
1. Onpenenenue paboTel cupr TPEHHA NIpH paBHOMepHOM ABH)KEHHH Teja
10 TOPHU30HTAIBHO ITOBEPXHOCTH.
2. Hccnenosanue yenosuit PaBHOBECHs pblyara,
3. U3smepenue KIIJ naknonnoi IIJIOCKOCTH.

4. Hsyuenwue 3akona COXpaHEeHHs MeXaHUYeCKoii SHEpruu.
8 KJIACC

Paszgen 6. Tennosbie SAABJICHHUS.

Temnepatypa. Cassp TEMIIEPaTypbl CO CKOPOCTHIO TEMIOBOro JOBHKEHUS
4acTul. BHyTpenHss SHeprud. CnocobGel W3MeHeHus BHYTPEHHEH 5Hepruu:
TeIlonepenaya g COBEpLICHHE  paboTHl. Buagr TeIuIonepenayu:
TCINIONPOBOAHOCTb, KOHBEKIUS, H3NTyueH e,

Konuuectso Temmors:. YienbHas Temnoémkocts BelecTea. Temnoo6men u
TCIIOBOe  paBHOBecHe.  VpasHerme TelioBoro  Gananca. Ilnasnemme g
OTBEPCBAHHE KPHMCTAaIUIMYECKHX BEIECTB, YnensHas Temmora IIJIaBJIeHHS.
I[TapooGpazopanne u KoHnencauus. Hcnapenwe. Kumnenpe, YnensHas rtemnora
napooOpa3oBaHus. 3aBHCHMOCTE TEMIEPAaTypel KHIEHHS OT aTMocdepHoro
NaBJICHHS.

Bnaxuocts Bo3nyxa.

OHeprus Tornmusa. Y nensyag TEIUIOTa CrOpaHHsL.

Hpnuummsr pa6otsr Temmoperx Asurarened KIIJ[ TeroBoro nsurartens.
TennoBsre npurareny u 3all1Ta OKPYKaloIIei Cpeml.

3aKoH coxpaHeHus u IIPEBPALLCHUS S3HEPIHH B TEIJIOBBIX nporneccax.

Hemoncmpayuu.

1. Habmonenue 6poyrosckoro JNBHOKEHHS.
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6
7
8.
9

10.
11.
12.
13.

Habmonenue nuddysuu.

HalGmonenue sBeHNH cMaunBaHHs U KAIWUIAPHBIX ABICHUIA.
HaGmroieHne TenioBoro paciuiMpeHus Tejl.

W3menenue naBieHus rasa Ipud U3MEHEHHH O0BEMa W HArPEBaHHH HIH
OXJIQXKIEHUH.

IIpaBuia u3MepeHHs TeMIepaTyphl.

Buael rernnonepenayn.

OxnaxxieHue Npu COBepIIEHHH PabOTEI.

Harpesanue npu coBepiieHu# paboThl BHELIHUMHM CHIIAMHU.
CpaBHeHHe TeMI0EMKOCTeH pa3IMYHbIX BELECTB.
Habmonenue kunenus.

HabnrozieHne OCTOSIHCTBA TeMITepaTyp5l IPH TLIABJIEHHH.
Mopenu TennoBsIX ABUraTeseii.

Jlabopamophuie pabomost u onvimol.

1
2:
3

10.
11.
12,
13.

OnbITel 10 0OHAPYKEHHUIO NEHCTBHS CUII MOJIEKYJIAPHOTO IPUTSKEHHS.
OMBITEI 110 BEIPAIIMBAHHMIO KPHCTAJUIOB IOBAPEHHOM COJIM MM Caxapa.
OmneITEl N0 HaOIIONEHHMIO TEIUIOBOTO PACIIHpPEHHs ra3oB, XKHAKOCTEH H
TBEPIBIX Tell.

Omnpenenenne naBneHus Bo3Lyxa B 6aioHe MIIpHUIa.

OmnbITEI, OEMOHCTPHPYIOIIUE 3aBUCHMOCTH JaBIIEHHS BO3[AyXa OT €ro
00bE€Ma U HarpeBaHUs WM OXJIQXKICHHUS.

[IpoBepka runoTessl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOH TpyOKe OT TeMIepaTyphl.

Habmonenue wM3MeHeHHs BHYTPEHHEH OJHEpPrUM Tela B pe3yJbTaTre
TeIUIoNepe a4yl U paboThl BHELIHUX CHIL.

HccnenoBanue siBIeHUs TelIooOMeHa NpHU CMENIMBaHHH XOJIOTHOW M
ropsiuei BOJBI.

Onpenenenre Koau4yecTBa  TEIUIOTHI, IIOJy4EHHOIO BOIOW  IIpH
TeI1I000MeHe ¢ HarpeThIM MeTaUIMYEeCKUM LIUIHHAPOM.

Ornpenenenue yaeabHOH TENIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca ucrnapeHus.

OnpeneneHre OTHOCUTEIBEHOM BIaXKHOCTH BO31yXa.

OnpeneneHue yaenpHOH TEIUIOTHI IIJIaBJICHHA JIbJA.

Paznen 7. DinekTpHYecKHe H MarHUTHbIE SIBJICHHS.

DnexkTpu3alus Teil. J[Ba pona 3JeKTpPUYEeCKHX 3apsanoB. B3aumonencTsue
3apsOKeHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTh CHIJIBI  B3aUMOZIEHCTBHS
3apSUKEHHBIX TEJl OT BEJIMYUHBI 3apAI0B M PACCTOSHMS MEX]1y TeJlaMH).

DnexTpuyeckoe rmoie. Hanpsyk€HHOCTh 3nexTpuueckoro mnojsd. Ilpunmmn
CyTNEPIO3ULIAH 3JIEKTPUUECKUX ToJIeH (Ha KaYeCTBEHHOM YPOBHE).




Hocurenn snextpuuecknx 3apAZI0B. DJIeMeHTapHBIiH AJIEKTPUYCCKHUIT 3apsi.
Crpoenne  aroma. IIpoBoguuku wu AUDIICKTPUKH.  3aKOH  COXpaHeHHs
SJIEKTPHUYECKOTrO0 3apsia.

ONeKTpUYecKuit TOK. VcnoBus CYIIECTBOBaHMS 3JIEKTPHYECKOTO TOKA.
Hctounnku nocrosiHHOrO TOKA, HeicTBus anexTpudeckoro Toka (TerutoBoe,
XUMHIECKOC, MATHUTHOE). DNEKTPUYECKHIT TOK B KHUIKOCTIX 1 rasax.

Onextpudeckas nems. CHia  Toka. DneKTpuyeckoe HaIpsDKeHHeE.
Conporusnenue nposoguuka. YaensHoe comportusienue BewecTsa. 3akoH Oma
A4 ydacTka uemd. [locnemoBarensHoe NapajyieIbHOE  COeNMHEHHE
IIPOBOIHMKOB.

Pabora u wmommocTH SJICKTpHYeckoro rtoka. 3akoH J[xoymrs—/lenia.
OJIEKTpPHYECKHE LIeNH U NOTPEeOUTENHN 3NIeKTPHUYIECKOl 9Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

ITocTosIHHBIE ~ MarHuTHL Bsaumopneiicteue  mocrosHubIX MarHUTOB.
Marnutnoe none. MaruutHoe mone 3emiy u €ro 3Ha4eHUe I XKU3HU Ha 3emie.
Omerr  Opcrema. MaruutHoe  rmone SJICKTPUYECKOro ToKa. [IpuMeHnenue
SJIEKTPOMAarHUTOB B TeXHHKe. JIeliCTBHE MAarHHTHOTO 10JIs Ha IIPOBOJAHHUK C TOKOM.
ONIeKTPOIBUraTENb TOCTOSHHOIO TOKA. HcnonesoBanue snekTponsurateneii s
TEXHUHCCKUX YCTPOHCTBAX M Ha TPAHCIIOpTe.

Oneiter apanes. Ssnenne SJIEKTPOMAarHUTHON WHAYKUUH. [IpaBuio Jlenia.
DJIeKTporeHepaTop. Cnoco6sl MOy4YeHHUs 3NIEKTPHYECKOM SHEpPIrHu.
DJIeKTPOCTAHIHH HA BO30GHOBIISEMBIX HCTOYHHKAX SHEPruHu.

Hemoncmpayuu.

ONeKTpHu3anus Te.
J1Ba posia 5NeKTPHYECKUX 3apsLOB M B3aMMOIeHCTBHE 3apsKEHHBIX TeJ.
YCTPONCTBO U AeHCTBHE 51eKTPOCKONa.
DIIeKTPOCTATHYECKAS HHIYKIHS.
3aKOH COXpaHEHHUS HITeKTPUYECKHX 3apsioB.
[IpoBonHuKY U JUBJIEKTPHKH.
MonenupoBanue cHIOBBIX THHMIA 3IEKTPHYECKOTO IT0JIS.
McTOYHNKH OCTOSHHOTO TOKA.
JleHCTBHS 3IEKTPHYECKOTO TOKA.
. DNEKTPHYECKUH TOK B )KHAKOCTH.
. I"'a30BBIii pa3psa.
. FI3MepeHue cuibl Toka aMmrepMeTpoM.
. I3Mepenme 3/1eKTpHYecKOro HanpsKeHus BOJIETMETPOM.
. Peocrar u Marasun conpoTusnenmuii.
. BsaumopeicTBrE MOCTOSIHHBIX MATHUTOB.
- MozennpoBanye HeBO3MOXHOCTH pa3zeleHus MOTIOCOB MATHHTA,
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22
23
24
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- Mozenuposanne marauayx MOJICH MOCTOSIHHBIX MarHHTOR,

. OnsIT Operepa.

. MaruuTHOe noste Toxa, DNeKTpOMaruur.

- HeficTBHe MaruuTHOTO MONS Ha TIPOBOJIHHUK C TOKOM.

- DNIeKTPOABHraTe b OCTOSHHOIO TOKa.,

. Uccnenosanue spnenus SJICKTPOMAarHUTHOH HHIYKI[HH.

. OnbITEI Dapanes.

. 3aBUCHMOCTB HAalpaBICHUS HHAYKLIHOHHOTO TOKa oOT YCIIOBHI ero
BO3HHKHOBEHHH,

- DNEeKTPOreHepaTop MoCTOsSHHOro TOKa.

Jlabopamopnsie pabomur u onbimeol.

1

0o B W

10.
11.

12,

13.

14.
15.

16

Onertsl mo  HaGmonenuo SJICKTPH3aLMU  TeNl HMHAYKUHed u IIpH
CONPHKOCHOBEHHUH.

HccnenoBanue neiicTris SNIEKTPHIECKOr0 MON Ha NPOBONHHKH K
JAUBJIEKTPHKH.

Cbopka 1 nposepka PaboThI 3eKTpUYecKoit nemu ITOCTOSIHHOT'O TOKa.
H3smepenue u PETyJIHpOBaHKE CHIIBI TOKA.

Hsmepenne u PETyTMpOBaHHe HalpsKeHMUs.

Hccnenosanve 3aBucumoctn cup TOKa, HIyIIEero 4epes pesucrop, or
COTPOTHBIICHHS PE3UCTOPA U HANIPSDKEHHS Ha pesucTope.

Onertel, AEMOHCTPHPYIOLIHE 3aBUCUMOCTH JNEeKTPUIECKOro
COIIPOTHBJIEHHUS MPOBOAHHMKA OT ero AJIHHBI, IUIOIIAMH IONEPeYHOro
CEYCHUS U MaTepuana.

IIposepka npapuna cnosxenus HalpsDKEHUH TIPU  [OCIeI0BaTeIBHOM
COCTMHEHUH [IByX PE3HCTOPOB.

IIpoBepka mpaBuma mis cumer Toka IIPA MapayieIbHOM COeqHHEeHHH
PE3UCTOPOB.

Onpenenenue paGote NIEKTPUYECKOTO TOKa, HIYILETO Yepes pesucrop.
Omnpenenenve MomuocTy SJIEKTPHYECKOTO  TOKa, BBIAENSIEMON Ha
pesucTope.

Hccnenopanne 3aBucumoctn cup TOKa, HAYILIEro 4Yepes JIAMIIOYKY, OT
HallpsDKEHUS Ha Heil.

Onpenenenne KIT/ HarpesareJs.

HccenenoBanue MarautHOTO B3aHMOJCHCTBHS NOCTOSIHHBIX MarHHTOB,
Msydenne wmarmmrHoro mons [IOCTOSIHHBIX ~ MarHuTOB IpH  HX
O0BEIMHEHNH U pa3le/leHuH.

. UccnenoBanue neiictaus JIEKTPUYECKOro TOKa Ha MarHUTHYIO CTPEJIKY.




17. OmeITel,  IeMOHCTpHpyromHe 3aBUCHMOCTb  CHJIBI  B3aUMOJEHCTBHS
KaTylIkh C TOKOM M MarHHTa OT CHJIBI TOKa W HaIlpaBJIEeHUS ToOKa B
KaTyIIKe.

18. M3y4eHne neicTBIS MarHMTHOrO MoIs Ha NIPOBOJHHK C TOKOM.

19. Konctpyupopanue u H3Y4CHHE pabOTEI 3IeKTPOIBUraTe IS,

20. M3smepenue KI1JT JJIEKTPOABUIaTeIbHOM YCTaHOBKH.

21. ONBITBL 110 HCCIIENOBAHMIO SIBJICHHS SJICKTPOMAarHUTHOW HHIYKIHHU:

HCClIeIOBaHUE H3MEHEHUI 3Ha4YCHUA H HalpaBlIEeHHUS HHOYKIIHOHHOI'O
TOKa.

9 KIIACC

Pazjen 8. Mexannueckue sitenus.

Mexanuyeckoe nBuxkenue. Marepuanshas Ttouka. Cucrema OTCcuéra.
OrHocuTensHOCTE MexaHmyeckoro ABHKEHHUs. PaBHOMepHOe mpsmonnHeiinoe
Asrkenne. HepaBHomepHoe npsimonuueiinoe ABxeHne. CpefHAs M MTHOBeHHas
CKOPOCTb TeJla IPH HEPaBHOMEPHOM JABHKEHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeiinoe ABHXKeHHe. (CBoOomHOoe
nanenue. Onbite! anunes.

PaBHOMepHOe nBMXeHME 1O OKpYyXHOCTH. Ilepuon m wactora o6pamrenus.
Jluneiinas u yrinosas CKopocTH. LlenTpocTpemurensuoe YCKOpeHHE.

ITepseiii 3akon HetoToHa. Bropoii 3axon Helotona. Tpetuii 3axon HeroroHa.
[Ipunnun cynepnosummu cu.

Cuna ynpyrocru. 3akon I'yka. Cua TPCHUS: CHIIa TPEHUS CKOJIBXKEHHUS, CHIIa
TPEHHUA IIOKOSI, ApyTHe BUABI TPEHHS.

Cuna TsxecTM M 3akoH BCEMHPHOI'O TATOTEHHs. YCKOpeHHEe CBOGOIHOIO
nagenud. Jlprmxenue mmanetr Bokpyr CojHIa. IlepBas kocmmyeckas CKOpOCTb.
HesecomocTs u neperpysku.

PaBHOBecHe MarepuanbHOil ToukH. AGcomoTHo TBEpAOe Teno. PaBHOBecHe
TBEPIOTO Tela ¢ 3aKPEMIEHHON OChIO BpaieHus. MomeHT cuisl. LleHTp TshkecTn.

Wmmynsc tena. Usmenenne ummyiabsca. Mmmynsc cumel. 3akon COXpaHeHHs
UMIIynbca. PeakTHBHOe ABMXKeHue.

Mexanudeckas pa6ora u MommHocTs. Pa6oTa cu TSDKECTH, YIPYrOCTH,
TpeHus. CBs3b 3Hepruu u pabotTsl. [loTeHnHAIbHAS SHEPrus Teja, NOTHATOrO Hajl
TIOBEPXHOCTBIO 3eMIIH. [IoTeHIMANbHAs 3HEPrUs CKaTOM npy>XuHbl. Kunetnyeckas
dHeprus. Teopema o KuHeTHYecKoit 3Hepruu. 3akon COXpaHEHHs MeXaHHYEeCKOi
SHEpruH.

Hemoncmpayuu.

1. HabmoneHne MexaHH4eckoro IBHKeHHS Tea OTHOCHTEJIBHO Pa3HBIX Tel

OTCYETa.
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10.
11,
12.
13;
14.
15
16.

OTHOCHTENILHO Pa3HEIX TeJl 0TCYéTa,
Hsmepenue CKOPOCTH H yCKOpeHust TIPAMOIMHEHOTO IBHKeH .
Hccnenosanue npusnakos PaBHOYCKOPEHHOTO ABHKEHHUS].

Habmoznenne nemxenus TeJ1a II0 OKPYXHOCTH.

Habmonenue MEXaHUYEeCKHX ABIICHUH, NIPOHCXOAAIIMX B CHCTeMe OTCYéTa
«Tenexxa» mpu e PaBHOMEPHOM U yckopenHOM JABH)KEHHU
OTHOCHTENIbHO KabuHeTa (hu3ukwy,

3aBHCHMOCTS YCKOPEHHs Tela OT MacChl Teya u ACHCTBYIOIIEH Ha Hero
CHJIBL.

Hab6monenue PaBEHCTBa cui pu B3auUMOJeiCTBUH Te.

Msmenenue Beca tena TIpH YCKOPEHHOM NBHKEHUH.

Ilepenaya ummynsca [IPH B3aUMOAEHCTBHY Ter.

Ipeo6paszoBanus SHEPIUH IpH B3aUMOAEHCTBHY Teyy.

Coxpanenue HMIyJIbCa P HeYIpyrom B3aUMO el CTBHHY,

Coxpanenue HMITyJbca npu abcoTroTHO YTIPYroM B3aUMOZEHCTBUHY,
Habmonenue peaktusroro JBHKEHHSI.

CoxpaHenue Mexanuyeckoi SHEPTHH NPH CBOGOJHOM MaeHuwy,
CoxpaHenue Mexanuyeckoi SHEPIUH NIPH IBUXEHHUH TeJla oy NEHCTBHEM
IPYXXUHEI.

Aabopamopuvie padomu u onsimoL.

1

Koncrpyuposauue TPaKTa U1 pasroHa W naneHeiimero PaBHOMEpPHOro
ABHIKCHHS IIAPUKA HITH TEJIeHKKH.

Ornpenenenne cpenmeit CKOPOCTH CKONMbXeHHs Opycka wmum JBHXKEHHS
IIapHuKa 110 HAKJIOHHOM MJIOCKOCTH.

Ornpenenenue YCKOpeHHs Tena mnpu PaBHOYCKOPEHHOM IBMXXEHHHU 10
HaKJIOHHOH MI0CKOCTH,

HccnenoBanue 3aBucumocty IyTH OT BpeMeHH mpu PaBHOYCKOpPEHHOM
ABIKCHUM O€3 Ha4aIbHOM CKOpOCTH.

IlpoBepka rumoressr: eciu TIPM  paBHOYCKODEHHOM JBIKEHHMH Ge3
HAYabHOH CKOPOCTH MyTH OTHOCSTCH Kak PO HEYETHBIX 4ucen, To
COOTBETCTBYIOIIME IPOMEIKYTKH BPEMEHH OJIMHaKOBEI.

Hccnenosanme 3aBucumocty CUIIBI TPEHHS CKONBKEHHS OT CHIIEI
HOPMaJIbHOTO JaBJIeHHs.

Onpenenenue KO3 GHULMEHTa TPEHNUS CKOITBKEHHS.

Onpenenenue sxxéctroctu IIPYXXHHEL.

Onpenenenne paGorer crisr TPEHHUA NPH PaBHOMEPHOM IBHKEHHH Tena
[10 FOPU30HTAIBHOH IOBEPXHOCTH.




10. OnpeneneHre  paGoTHl  CHIIBI YIOPYrocTd TIIpH moabEMe TIpys3a
HCIIOJIb30BAHHUEM HEIOABHXXHOTO M MOABUIKHOIO GIIOKOB.

11. Mi3y4eHne 3aK0Ha COXpaHEHHs SHEPIHHU.

Pasnen 9. Mexannueckne ko/e6auns u BOJIHBI.

Konebarensnoe nsmxkenue. OcHoBHbIe XapaKTePUCTHKH KoJIeDaHuii: nepuon,
4aCToTa, aMIUTATya. MaTteMaTHyecKuit M NpyKHHHBIH MASTHUKY, IIpeBpamenue
SHEPruH NPH KOJIeOATEeILHOM JIBHIKEHHH.

3aryxaromne  KoneOaHwms. BelHyxkneHHble  koneGamus.  Pesonanc,
Mexanuyeckne BoaHBL CBOMCTBA MeXaHHYECKHX BoyH. IlponmoneHele wm
TIONEpeYHbIe  BONHBL.  JINMHA BOJNHBI W CKOPOCTh €& pacnpocTpaHeHus.
Mexanudeckue BOJIHBI B TBEPIOM Tele, celicMUYecKue BOJIHEI.

3Byk. I'poMKOCTB 3Byka M BEICOTA TOHa. Orpaxenue 3Byka. Undpassyk u
YJIBTpa3BYK.

Hemoncmpayuu.

1. Habmonenue xoseGanuii ten IO NEHCTBHEM CHIIbI TSKECTH U CHIIEI
YIPYTOCTH.

Habmonenue konebaunuii rpy3a Ha HUuTH 1 Ha IIPY>KUHE.
Habmonenune BEIHY)IeHHBIX KOJIe6aHUi U pe30HaHca.
Pacnpoctpanenue npononpHeIx u TONIEPEYHBIX BOJH (Ha MOZEIH).
Ha0monienue 3aBHCHMOCTH BEICOTHI 3BYKa OT 4aCTOTHL
AKyCTHYECKHI pe30HaHC.
Jlabopamopnsie pabomot u onvimol.
1. Ompezenenue 4YacTOTBI W MEpHOAAa KONEGAHHH MATEMATHYECKOLO
MasiTHUKA.
2. OmpeneneHue 4acToOTH M IEpHOaa KoleGaHuil IIPY>KUHHOI'O MasiTHHKA.
3. HccnienoBanue 3aBUCHMOCTH IepHOa KOTeOGaHMH MMOBEIICHHOTO K HUTH
I'py3a OT AJIHHBI HUTH.
4. HlccneoBaHue 3aBHCHMOCTH epHO/ia KOTeGaH il IpyKMHHOTO MasTHHKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBHCHUMOCTH IepHOAa KoneGaHHil rpysa, MOABEIICHHOrO K
HHTH, OT Macchl Ipy3a.
6. OmbBITBI, ~ JEMOHCTPUPYIOIIHE  3aBUCHMOCTh  [I€PHOAA  KONebaHmit
NPYKHHHOIO MasTHUKA OT MACChl IPy3a M )KECTKOCTH IPY>KUHBL

7. MIamepeHue yckopeHHs cBOGOIHOIO MageHHS.

Pa3nen 10. JnekTpoMarHuTHOE NOJIE H 3J1€KTPOMArHHTHBIE BOJIHBI.

ONEKTPOMarHuTHOE  Moie.  DJIeKTPOMATHUTHbIE  BOAHBL.  CBoOiicTBa
3JIEKTPOMarHUTHbIX BOJH. Illkana sneKTpoMarHMTHBIX BONH. VCrosp3oBaHMe
3JIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBSI3H.
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OJeKTpPOMarHUTHas TpUpoIa CBETa. Cxkopocts cBeTta. BonHoBEIE cBoOlicTBa
CBeTa.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA cBeTa.

Jlabopamopusie pabomul u onvime.

1. M3ydeHne CBOHCTB 3/1€KTPOMAarHHTHBIX BOJH C MOMOIIBIO MOGHIBHOIO

TeneoHa.

Pasnen 11. CeeroBrble siBienusi.

JlyseBas  momens  cBera.  Mcrounmk:  cgera. IIpsaMonuHeiinoe
pacnpocrpanenue cseta. 3arMmenust Connua u Jlyner. Otpaxenue cseta. [Ltockoe
3epKaJio. 3aKOH OTPa)KEeHHS CBETA.

IIpenomnenne cBera. 3akon mnpenomienus csera. [lomHoe BHyTpEHHee
OTpakeHHe cBeTa. lcmons3oBaHHe IIONHOTO BHYTpeHHEro OTpaXkKeHUs B
ONTHYECKHUX CBETOBOMAX.

Jlurza. Xom mydeir B smHze. Omnruyeckas cHcTema ¢oroanmnapara,
MHKpOCKONa U Tejeckoma. ['1a3 kak omrTuyeckas cucrema. bmsopykocts u
JalIbHO30PKOCTE.

Pasnoxenne Gemoro ceera B cmektp. Onbitel HbioToHa. Crokemue
CIEKTpaJIbHBIX LIBETOB. J/lucrepcus cpeTa.

Hemoncmpayuu.

I[IpsamonuHeiiHoe pacnpocTpaHeHue cBeTa.

OtpaxxeHue cBera.

Ilonyyenne u306paxeHuii B MIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3epKajax.

[Ipenomnenue caera.

Ontuueckuit cBeToBOI.

Xon my4del B cobuparoeii 1uH3e,

Xon mydeil B paccenBaroleii JTHH3e.

[Tomyyenue nzoOpaskeHuit ¢ IOMOLIBIO THH3.

[IpuHuun neicTBus Goroannaparta, MUKPOCKOIIA H TeJIECKOIA.

10. Monens rnaza.

11. Pasnoxxenue 6enoro cBeta B CIEKTD.

12. Tlony4yenue Genoro cBeta MpH CIOKEHHU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomst u onvimol.

1. HccnenoBanue 3aBHCHMOCTH yIjla OTpaKeHHsi CBETOBOTO Jyda OT Yriia
nazeHus.

2. MsyueHue XapakTepHCTHK H300paxkeHHs IPeAMETa B ILIOCKOM 3epKaie.
HccnenoBanne 3aBUCMMOCTH yIila NPEJOMIEHHs CBETOBOIO JIy4a OT yIiia
NaZeH!s Ha IPaHULIE KBO3LYX—CTEKIION.
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4. IlomydeHue usoGpaxeHuii ¢ TIOMOWIBIO COOHUparoLeii JTHH3EL.

5. Omnpenenenue pokycHoro PACCTOAHUSA H ONTHYECKOH CHIIB cobuparomieii
JIMH3BI,
Onbrter 0 paznoxenuto 6e1oro crera B CIIEKTP.

7. OmeITHI 1O BOCTIPHSTHIO LBeTa IIPEIMETOB NpH UX Ha0IONeHHU yepes
LBETOBBIE (HUIBTPEI.

Pasnen 12. Keanrossie sipienus.,

Omnbiter Pesepdopna u ITaHeTapHas Monenb aroma. Mogens aToMma Bopa.
Hcnyckanue u nornowenue ceera aroMoM. KBaHTsl. JIuneiiuaTere CIIEKTpEI.

PagnoakrupHOCTS. Anbba, Gera- u ramMma-usnyueHus. CTpoeHHe aToMHOro
anpa.  HykmoHHas Mopmens  atommoro anpa.  Msoromsl.  PamuoakTuBHEIE
lpeBpammenus. [lepuon mosnypacnana aroMusrx anep.

SnepHsle peakuuu. 3aKoHbI COXPaHCHHS 3apsI0BOrO M MacCOBOTrO YHCEl.
OHEPIUsi CBA3M aTOMHBIX anep. CBsi3b Maccel H SHEpruu. Peakumm cunTtesa u
Acnenust sapep. Merounuku sueprun Comnna u 3BE3 .

Anepuas suepretuka. JleiicTBus PalIMOAaKTHBHBIX H3IIyYeHHH Ha >KUBEIE
OpraHU3MBEI.

Hemoncmpayuu.

1. CHeKTpHI U3/IyYeHUs U MOTJIOMmeHHsS.,

2. CneKTpBI pa3TH4yHEIX ra3o0B.

3. Cnextp Bogopona.

4. HaGmonenue tpekos B Kamepe Bunscona.

5. Pabora cuérymka HOHH3HUPYIOIIMX U3ITyYEeHHI.

6. Perucrpanus usnyuenus TIIPUPOTHEIX MHHEPAIIOB U NPOYKTOB.

Jabopamopnsie pabomur u onsime.,

1. HabnroneHue CIIOMHEIX M THHEHYATEIX CIEKTPOB U3TyYeHHUS.

2. Hccnenoranme Ttpekos: H3MEpPEHHE DHEPIrHM YaCTULBI II0 TOPMO3HOMY

nyTH (110 poTorpadusam).

3. M3MepeHHe painoakTHBHOrO ¢oHa.

HOBTopHTe.ano-oﬁoﬁmalomnﬁ MOJYJ1b.

IToBTOpHTENBHO-0606mARO I MOZYJIb IIpeIHa3HA4YeH A1 CHCTEMAaTH3aIMK
M 0000meHus mpegmeTHOro CONCPXKAaHUS W OMNBITA  JEATENBHOCTH,
NPHOOPETEHHOTO NPH M3y4YEeHHH BCEro Kypca (U3MKH, a TakKe Ui MOArOTOBKH K
OCHOBHOMY TrOCYJapCTBEHHOMY 9K3aMEHY IO busuke s obyvarommxcs,
BBIOPABIIHX 3TOT y4eGHBIi IIpeaMeT.

IIpy u3ydyenun nanuoro MOZYJISl pealIu3yIOTCs M CUCTEMATU3UPYIOTCS BHIBI
ACATENILHOCTH, HAa OCHOBE KOTOPBIX 0GECMIeUMBAETCS MOCTHIKEHHE NPEAMETHBIX H
METallpEIMETHBIX  IUIAHUPYEMBIX  pe3yJIbTATOB obyuenus, dopmupyercs
CCTCCTBEHHOHAYYHAA IPAMOTHOCTB: OCBOGHHE HayYHBIX METOJIOB MCCIeN0BaHUS




SIBICHUH TIDMPOZIBI M TEXHHKH, OBJajeHHe YMEHHAMH OOBSCHITL (QH3HUECKHe
ABIICHASA, NpPHMEHs II0Jy4eHHBIE 3HAHMS, peIIaTh 3ala4d, B TOM YHCIIe
Ka4eCTBCHHBIE U 3KCIIEPHMEHTAJIbHEIE.,
IIpHHIMNHANBHO NesTenBHOCTHEII XapaKTep JaHHOTO pasjiena peanu3yercs
32 CYET TOro, 4YTO OOYYaIOUIHECH BBIMTOIHSIOT 3a/laHusl, B KOTOPBIX MM
IIpejiaraeTcs:
Ha OCHOBE TMOJYy4YeHHBIX 3HAHUI pAClIO3HABATH WU Hay4YHO OOBACHATH
(pu3HYeCKHe SBIEHUS B OKPYXKAKOIEit IIPUPOJIE U IOBCETHEBHOM JKH3HH;
HCIIOJIP30BaTh HAay4HbIE METOABI HCCIIEAOBAHHS (DH3HIECKUX SIBJIEHHH, B TOM
HHCJIE NI IPOBEPKH THIIOTE3 M MOyYEHHUS TEOPETUYECKHX BBIBOJIOB;
OOBSCHATh HayYHbIE OCHOBBI HAHOONEe BAKHEIX JAOCTH)XEHUH COBPEMEHHBIX
TE€XHOJIOTHH, HAIIPUMeEP, MPAKTUYECKOTrO HCIIOIb30BAHMS Pa3IMYHBIX HCTOYHUKOB
SHEPrHH Ha OCHOBE 3aKOHA NPEBPAIEHHS U COXPAHEHHS BCEX H3BECTHEIX BUJIOB
SHEpIHH.




IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHWUS IIPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI O OBLIEI'O OBPA3OBAHUS

V3yyenue Qusuku Ha yposHe ocHOBHOrO obmero o6pazosanus HanpagJIEHO

Ha IOCTHXKCHHE JINUHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pa3oBaTebHBIX
Pe3yJbTaToB.

B pesynbrate uzyuenns $u3MKH Ha ypoBHE 0CHOBHOrO obwero o6pasoBanus

y oby4aromerocs Gymyt cpopMUpOBaHbI cenyromie JIMYHOCTHBIE Pe3YIIbTATE B
4acTH:

1) naTpuornyeckoro BocnutTanus:

- IPOABIICHUE MHTEpeca K UCTOPHHU H COBPEMEHHOMY COCTOSIHHIO POCCHHCKOIH
$u3HIecKoil HayKu;

- UICHHOCTHOE OTHOIUECHHE K JOCTHXEHHUSM POCCHHCKHX y4&HBIX-(DU3HKOB;

2) rpaxkaaHckoro u AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

- TOTOBHOCTE K aKTHBHOMY y4aCTHIO B 06CY K IeHHH OOLIECTBEHHO 3HAYMMEIX 1
STHYECKHUX NMpOoOJIeM, CBSI3aHHBIX C [PaKTHYECKUM TPUMEHEHHEM NOCTHKEeHHIi
Gu3nkm;

= OCO3HaHHE BaXXHOCTH MOPAIbHO-3THYECKHX NPHHLHIIOB B JEATENBbHOCTU
Y4€Horo;

3) scTeTHYecKkoro BocnuTaHus:

- BOCIIDHATHE 3CTETHYECKHX Ka4yecTB (hH3HYECKOi HayKH: €€ rapMOHHYHOI'O
IOCTPOCHHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) UEHHOCTH HAYYHOr0 NO3HAHHS:

- OCO3HaHME LEHHOCTH (M3UYECKOH HayKH Kak MOILHOTO HMHCTPYMEHTa
TIO3HaHHSA MHpPa, OCHOBBI Pa3BHUTHS TeXHOJIOTUM, BaKHelIeii COCTaBIISIIOIIEH
KYJIbTYpBI,

- PAa3BUTHC Hay4YHOH Ir0603HATENbHOCTH, HHTEpeca K HCCIIeI0BaTeIbCKOI
JeATEIbHOCTH;

S) <¢dopmupoBanus KYJbTYpbl  300pPOBbSI H  3MOLHOHAJLHOIO
Oaaromonyuns:

- OCO3HaHHE UEHHOCTH Ge30macHOro obpasa >KM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpe, Ba)KHOCTH MpPaBHJI Ge30IaCHOro TIOBEICHUST Ha
TPaHCIIopTe, Ha A0porax, ¢ 3MeKTPHYECKHM H TeILIOBLIM obopyznoBanuem B
JAOMAIlIHUX YCITOBHAX;

- C(OPMHPOBAaHHOCTH HAaBBIKA pediexcuu, npusHaHHE cBoero IpaBa Ha
OMHMOKY U TaKOro e MpaBa y APYroro YEJI0BEKa;

6) TpynoBoro BocnuTanus:

- @KTHBHO€ y4yacTHe B pEIUEHMH IIPAKTHYECKHX 3373y (B pamkax cemsw,
00pa3oBaTe/NbHON  OpraHU3aLyH, ropofa, Kpas) TeXHOJOTHYECKOH U




COLIMAJIBHOM HAaIpaBI€HHOCTH, TPeOyIOIMX B TOM 4YHCIe U (PUIUYECKUX
3HaHUH;

¢ - HHTepecC K MPaKTHYECKOMY H3yUEHHIO IPO(ECCHH, CBA3aHHBIX C (DU3UKOM;

¢ 7) 3K0JIOTHY€CKOr0 BOCIIHTAHHSA:

e - OpPHEHTAlMs Ha NpPUMEHEHHE (QU3MYECKUX 3HAHUW IS pElIeHHs 3amad B
obnacTu OKpyXarolleld cpensl, IUIAHUPOBAaHHUA IIOCTYIIKOB M OLEHKH HX
BO3MOJKHBIX IIOCJIEACTBUH ISl OKPYKAIOIIEH Cpeibl;

e - OCO3HAHHE MI0OAIBHOIO XapakTepa 3KOJIOIMYEeCKHX MpolyieM M MyTed HX
pelueHus;

e 8) aganTauMH K H3MEHSIIOIIMMCSl YCJOBHSIM COLHAJbLHOH H NPHPOIHOI
cpeabl:

e - MOTpPeOHOCTP BO B3aUMOJACHCTBHUM IIPH BBINOJIHEHHH HCCIENOBAHUH H
MPOEKTOB (U3NYECKOH HANpaBIeHHOCTH, OTKPLITOCTh OIBITY H 3HAHUAM
IpYTHX;

e - [IOBBIIICHHWE YPOBHA CBOE€H KOMIIETEHTHOCTH Yepe3 IPaKTHYECKYHO
NesATeIbHOCTD;

e - noTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YKcClie (OPMYIMPOBATE
HJleH, IOHATHSA, TUIIOTE3bl 0 PU3NYECKUX O0BEKTaX U SABIECHUIX;

e - OCO3HaHHE Ne(ULUUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00macTu
bu3uKy;

e - IUIAHMPOBAHUE CBOETO pa3BUTHUA B NPHOOPETEHHMH HOBBIX (DHU3HYECKUX
3HaHHH,

¢ - CTpPeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSA3H NPHPOJLI, 00mecTBa U
9KOHOMHMKH, B TOM YHCJI€ C UCIIOJIb30BaHHEeM QU3UYECKUX 3HAHUIA;

e - OLIEHKAa CBOMX JE€MCTBHH C YYETOM BJIHSHHS Ha OKPYXAKIIYyIO Cpeny,
BO3MOXKHBIX ITT00ATBHBIX MMOCIEACTBHH.

METANPEAMETHBIE PE3YJIbTATbI

B pesynbrare OCBOEHHs IpOrpaMMbl IO (HU3MKE Ha YPOBHE OCHOBHOIO
obuiero obpasosanus y obydarouierocs 6yayT copMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIVe II03HaBaTeIbHbIe YHUBEPCAIbHBIE yUeOHbIE IEHCTBU,
KOMMYHHMKATHBHBIE  YHHBepcalbHble y4deOHBlEe  J€HCTBMs,  pEryJsSTHBHEIE
YHHUBEpCaJbHbIe YuyeOHble NeHCTBHS.

ITo3naBaTe/ibHbIe YHHBEpPCAJIbHbIE Y4eOHbIe NeHCTBHSA

ba3oBble JJoruyeckue AeHCTBHA:
e BBIABJIATE H XapaKTE€pPH30BaTh CYIIECTBEHHBIE IIPH3HAKH 00BEKTOB

(sBNIEHUR);




YCTaHaBIWBATh CYIIECTBEHHBIN NPU3HAK KIacCHUKaIMK, OCHOBAHHS 15
00001eHus 1 CpaBHEHHS;

BBIABIIATE 3aKOHOMEPHOCTH H [IPOTHBOPEYHS B paccMaTpuBaeMsIX (akTax,
AQHHBIX U HAOIOACHHUAX, OTHOCSIMXCS K DU3MIECKUM SBIICHHSIM;
BBIABIIATE NPHYHMHHO-CIIC/ICTBEHHEIE CBA3H IIPH H3y4YeHHH (GHU3HYEeCKUX
ABJICHUH M MPOLIECCOB, [eNaTh BEIBOIBI C HCII0/Ib30BaHMEM I€yKTHBHBIX
H HHIYKTHBHBIX yMO3aKIIOUEHHH, BBIABHUIaTh THIIOTE3E] O B3aHMOCBSA3X
usnyeckux BemrHYuH;

CaMOCTOATENIBHO  BBIOMpaTh CIOCO6 perreHus y4eOHOH usnueckoii
3a/la4i (CpaBHEHHE HECKOJBKHX BapHAHTOB peienus, BeIOOp Haubolee
TOIXOAAIIEro C Y4ETOM CaMOCTOATEBHO BBIIEIeHHEIX KPHTEPHUEB).

ba3zoBble HCC/IeJ0OBaTe/IbCKHe AeHCTBHS:

HCIIOJIE30BaTh BOIIPOCHI KaK HCCIIEI0BATENbCKHI HUHCTPYMEHT IO3HAHUS;
TIPOBOIHUTE I10 CAMOCTOSITENEHO COCTABNEHHOMY IUIaHY OIIBIT, HECIIOMHBIMH
(DH3MYECKUH IKCTIEpPHMEHT, HeGONbIIoe HcciaenoBaHue  (HU3MYECKOro
SABJICHUS;

OLCHHBATE HA TIPUMEHHUMOCT H  JJOCTOBEPHOCTS HHpOPMaLHIO,
TIOMY9€HHYIO B XOJI€ HCCIIE0BAHMS HITH SKCIIEPUMEHTA;

CaMOCTOSATENBHO (OPMYIHPOBATH 0OGOOIIEHHS M BEIBOIEI 10 pe3ynpraram
NPOBEAEHHOTO HAOIIOEHMUS, OIIbITA, HCCIIEJOBaHMS;

POTHO3HPOBATb  BO3MOXKHOE  JalbHelillee pasBuUTHe pHu3uYecKux
TPOLECCOB, a TakKe BBLABUIaTh NPEANONIOKEHUS 00 MX PasBUTHH B HOBBIX
YCIIOBHUAX U KOHTEKCTaXx.

Pa6ora ¢ undopmanmneii:

HPUMEHATL Pa3TUYHbIE METOIBI, HHCTPYMEHTHI U 3alPOCHI TIPH MOUCKE K
0TOOpe MH(OPMALMH HIH JaHHBIX C Y4E€TOM Mpe/UIOKEHHOH y4eGHOI
busnyeckoii 3anaymn;

aHAJIMSHpOBATh, CHCTEMATH3UPOBATE U HHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3HYHBIX BUIOB H (JOPM IpeNCTaBICHHS;

CaMOCTOATENEHO  BBIOMpATh  ONTHMAIBHYI0 (OPMY IpeiCTaBICHHS
MHOOpMalMK H HIULIOCTPUPOBATh pellaeMble 3aiaum HECIIO)KHBIMH
CXEMaMH, THarpaMMaMu, HHOM rpadUKoi ¥ MX KOMOHHALUSIMH.

KomMyHuKkaTHBHBIE yHHBepcaabHbIe y4eOHble JelCTBHS:

B Xozie 00CyxneHHus y4eGHOro Mmatepuaia, Pe3yNbTaTOB 1ab0paTOPHBIX
paboT U NpoeKTOB 3a1aBaTh BOTIPOCEHI IO CYILIECTBY OOCYKIaeMOH TeMBI U
BBICKA3bIBATh MJICH, HALEIEHHbIE Ha DPElLIeHHe 3aqauyd M noaaepxaHue
OnaroxkenaTenbHOCTH OOIIEeHHS;

COIIOCTABIATE CBOM CYXICHHA C CYKASHMSAMH IPYTHX YYacTHHKOB
Auaiora, oOHapyKHBaTh pa3THYHE U CXOACTBO MMO3UIIHH;




BRIPKATB CBOIO TOUKY 3PEHHUS B YCTHEIX K IIHCBMEHHBIX TEKCTaX;
nyOIHYHO NpencTaBnsTs PE3YJIBTATEI BBINIOJIHEHHOTO hDH3HYecKoro OMnbITa
(akcnepumenTa, HCCIIeI0BaHHUS, IIPOEKTA);

IIOHUMaTe M HMCHOJB30BATE IPEUMyIEeCTBA  KOMaHOHON  y
MHIUBHAYaNbHOH paboTsl mpu PCLICHHH  KOHKPETHOH (u3mueckoif
pobieMsl;

[IPUHUMATh LIeJId COBMECTHOI ACATEIBHOCTH, OPraHU30BBIBATH NEiCTBUS
10 €€ IOCTHXKEHHIO: pacnpenenars poau, obcyxnars IPOLECCHl U
PE3yJIbTaTbl COBMECTHOMN paboTsl, 000011aTE MHEHHS HECKOJIBKUX JIIO/IEH;
BLIIIOIHSTE CBOKO 9acTh paboThI, OCTHIas Ka4eCTBEHHOI'0 pe3y/bTaTa 110
CBOEMY HamNpaBJIEHHIO WU KOOPAMHUDYS CBOH [eHCTBUs ¢ APYTHMH
YICHaMH KOMaH/bI;

OHCHUBATE Ka4eCTBO CBOETO BKNaga B OOLIuil NPOAYKT IO KPHTEpHsM,
CaMOCTOSTENIBHO CHOPMYITHPOBAHHBIM YYaCTHUKaMH B3aUMOJEHCTBHS.,

PerynsitTuBHbie YHHB€pca/IbHbIE y4eOHbIe NelicTBHSs

Camoopranmsauus:

BBIABJIATE NMPOOJIEMEI B KH3HEHHEBIX U Y4eOHBIX CHTyaIusx, Tpedyrommx
AT PELUCHHS YU3MYECKHUX 3HAHHIL,

OPHEHTHPOBATLCA B PA3sIMYHBIX  IIOAXOJAX NPUHATHS  pelleHHil
(MHIUBHIYaTBHOE, TIPUHATHE DELICHUA B TIpYIIe, NpPHHSTHE peleHuit
TpYIIOi);

CaMOCTOSATENIbHO COCTaBIATh AJITOPUTM PeIIeHUs QpU3nYecKoif 3anaun win
IUIaHa HCCIIEIOBAaHUA C YYETOM HMEIOIIHXCS PECYpPCOB H COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATE NpeIaraeMble BapUaHTHI pelIeHHI];
A€JIaTh BBIOOP U OpaTh OTBETCTBEHHOCTE 32 peluenue.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJ/IJIEKT:

/laBaTh aJICKBATHYIO OLEHKY CHTYALlMH U NPEeIaraTh [UIaH ed U3MEHEeHHUS];
OOBACHATE  [PUYHHBI  [OCTHKEHUS (HemocTwKeHHs)  pe3ysbTATOB
ACATENLHOCTH, 1aBaTh OLCHKY PHOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHBBI B HEATEILHOCTH (B TOM YHCIE B X0/l BBITIOTHEHHS
(QH3MYECKOrO  HMCCIeNOBaHMS MM NpOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, HM3MEHHBIIMXCS CHTYalUHH, yCTaHOBNEHHBIX OIIMOOK,
BO3HUKIIHX TPYIHOCTEH;

OLCHUBATE COOTBETCTBHE PE3yJIbTATa LI/ U YCITOBHAM;

CTAaBUTh Ce0sl Ha MECTO APYIrOro 4ejioBeKa B XO.e Cropa WJIH JUCKYCCHH
Ha Hay4HYIO T€My, TIOHUMATh MOTHBBI, HAMEPEHHS U JIOTHKY PYTOro;
TIpU3HABATE CBOE NPABO HA OLUMOKY IPH PEIeHHH PU3NIECKHX 3aJla4 WK
B YTBEPXCHHSX HA HAYYHBIE TEMBI H TAKOE XKe MPaBo Apyroro.




NPEAMETHBIE PE3YJIbTATEI

K xonny o6yuenus B 7 knacce [IPEAMETHBIE Pe3yIbTATEl Ha 6A30BOM YPOBHE
JIOJBKHBL OTPAXKATE CYOPMHUPOBAHHOCTE y 06y YAIOMHXCS YMEHHII:

HCII0/Ib30BATE  TMOHATHA:  (U3MYECKHe u XHMUYECKUE  SBJICHHUS,
HaOIOIeHHe, SKCIepUMeHT, MOZEC/Ib, TUIOTe3a, €NMHHUBI (GH3HIECKHX
BEJIHYHH, aTOM, MOJIEKyJa, arperaTHBIE COCTOSHMS BelLlecTBa (TBEpoe,
KHIIKOE, ra3oo0pasHOe), MeXaHHYeCKOe BIKeHue (paBHOMEpHOE,
HCpaBHOMEpHOe, IpSAMOIHHElHOe), TPaeKTOpHsA, paBHOIEHCTBYIOmAN
cuma,  pmepopmamus  (ympyras, IaCTUYECKas),  HeBECOMOCTS,
coobUIaroIIHecs COCy bl

pasnudath siBieHusa (Auddy3us, TEmI0Boe IBHKEHHe 4acCTHIl BELIECTBa,
PaBHOMEDHO®  NBHXKCHHE,  HEPaBHOMEPHOe ABWDKCHUE,  MHepIHs,
B3aUMOJICHCTBHE TeJ, paBHOBECHe TBEPABIX TeNl C 3aKPEIUIEHHOH OChHIO
BpallleHHs, Mepenaya JaBIEHUS TBEPABIMH TEIaMH, >XUIKOCTAMH U
rasamMe, arMocQepHOe HaBIeHHe, IUIABaHHe TeJl, IpeBpalleHHs
MCXaHMYECKOH SHEPrHH) MO OMHUCAHUIO KX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPHPYIOIINX JaHHOE (BH3MYECKOe ABIICHUE;
pacllo3HaBaTh  INPOSABIEHHE  H3YyYEHHBIX Qusnyeckux sBueHHE B
OKPYXXAIOLIEM MHpE, B TOM 4HCIe (HM3MYECKHe SBICHHS B IpUpoeE:
TIPUMEPBI IBHXKEHUSA C PasiMYHBIMH CKOPOCTAMH B JKHBOH 1 HEXXHUBOH
NIpUPOZE, JEHCTBUE CHIBI TPEHHS B NPHPOAE€ U TEXHHKE, BIHUSHUE
aTMOC(HEPHOTr0 NaBJIEHHUS Ha KHBOI OpraHH3M, NJIaBaHUE PbIG, pEIYary B
TeNe 4eJI0BeKa, IIPH 3TOM MEPEBOIUTE NPaKTHYECKYIO 3a/1auy B y4eOHYyI0,
BBUICIIATE CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) DH3UYeCKHK SIBIICHHIA;
OIHCEHIBATE M3y4EHHBIE CBOMCTBA TeN U (pU3HUecKie SIBIICHHS, HCIIONb3Ys
dusnyeckue BenuuMHBI (Macca, 00BEM, IUIOTHOCTH BelecTsa, BpeMsH,
MIyTb, CKOPOCTb, CPEHssA CKOPOCTh, CHJIA YNPYIOCTH, CHJa TSDKECTH, Bec
Tera, cCuna TpeHus, naBleHue (TBEPHOro Tela, XKUAKOCTH, rasa),
BRITATIKHBAIOIIAs CUJIA, MEXaHHYecKas paboTa, MOIIHOCTD, ILIEY0 CHJIBI,
MOMEHT  CHJIBI, KO3((ULIHMEHT ToNe3HOro neiicTBHs MEXaHH3MOB,
KHHETHIECKask U IOTCHLHAIbHAS SHEprusl), IPU ONMCAHHU IIPaBHJIBHO
TPaKTOBaThb  (U3HYECKHIl  CMBICI HCIONB3YEMBIX  BEJIHMYMH, WX
0003HAYEHHA U eJUHHIBI busnyeckux BenuuuH, HaXoIuTk (OpMyIIEI,
CBASBIBAIOLIME AHHYIO (PU3MYECKYIO BEIUYUHY C IPYTHMU BEJIMYHUHAMH,
CTPOUTH I'PaUKH H3YYEHHBIX 3aBUCUMOCTe QU3MYECKHX BeTHYUH;
XapaKTepU30BaTk CBOMCTBA Tel, (U3UYECKHE SBICHHS MU IIPOLIECCHI,
HCIIOJIB3ys NpaBUIA CIOXKEHUSA CHJI (BHOJb OMHOM npsAMoii), 3akon ['yka,
3aKkoH Ilackans, 3akoH Apxumena, npasuio paBHOBecHs peidara (6soka),




«30JI0TO€ MNPaBUIIO» MEXaHHKH, 3aKOH COXpaHEHHS MeXaHHYeCcKOif
OHCPrHM, IIPH 3TOM [aBaTh CTIOBECHYIO (OPMYIMPOBKY 3aKkoHa K
3allMCBIBaTh €r0 MaTeMaTHYecKoe BBIPDa)KEHHE;

00BACHATh hH3HUecKUe ABJICHH, IPOLECCHL U CBOMCTBA Tell, B TOM YyHCIe
H B KOHTEKCTE CHTyawluii IPaKTHKOOPUEHTHPOBAHHOI'O Xapakrepa:
BBIABJIATE TIPUYMHHO-CJIEICTBEHHEIE CBA3H, CTPOHUTH OOBACHEHHE U3 [-2
JIOTHYECKHX ILIaroB ¢ OMmopoif Ha 1-2 H3YHCHHBIX CBOWCTBa (pU3M4eCKmX
SBJICHUH, QU3MYECKUX 3aKOHA Wiy 3aKOHOMEPHOCTH;

PCIIaTh pacy€THele 3amauym B -2 JEeHCTBHS, HCIIONB3Ysl 3aKOHBI M
dopMybl, cBS3BIBarOmIIE bu3MYecKHe BeTHYMHBI: Ha OCHOBE aHaJM3a
YCJIOBUA 3a11a4M 3alMCBIBATH KpaTKoe YCIIOBHE, NOACTABIATH (GU3HYeCKHe
BEJTHYHHBI B DOPMYIBI M MPOBOIUTE Pacy€Thl, HaXOOUTH CIpaBOYHbIe
AAHHbIC, HEOOXONMMBIE ISl pelneHHs 3a/laq, OLICHUBATh PEATUCTHYHOCTE
NOJTy4eHHOH (pHU3HYecKoi BEJIMYHHEI;

PACIIO3HABATh NPOONEMBI, KOTOpPBlE MOYHO PCUIMTE MpH  [OMOIIH
$u3HYeCKHX MeTOOB, B ONHCaHHK HCC/ICNI0BaHHUA BBIAEIATE IPOBEpsieMoe
MPEANIONIOKeHHe  (rumoTesy),  pasnuyaTs g HHTEPIPETUPOBATH
TIOJlyHCHHBIH pe3yNbTaT, HAXOAWTH OIMGKH B X0lle ombITa, [enarh
BBIBOJIBI 110 €r0 pe3y/bTaTaM;

TIPOBOIUTE  OMNBITEI 1O  HaOMIOLEHUIO (H3MYeCKHX  ABNeHMH wiu
bu3nUeckux CBOJICTB Ten: dopmynupopats [IpOBEpPsiEeMEIe
TMPEANONOKEHH S, COOUPATh YCTAHOBKY U3 TIpeI0XKEHHOr0 060pyn0BaHMs,
3aIUCBIBATE XO1 OIBITA H (POPMYTHPOBATE BBIBOJIEI;

BPIIOMHATE  MPSMBIE M3MEPEHHS DPacCTOSHHUS, BPEMEHH, MacCel Tela,
00BéMa, CHIBI u TCMIIEPATYpEl C HCIONB30BAaHHEM aHATOrOBBIX I
UMOPOBEIX NPUGOPOB, 3aIHCHIBATE TIOKa3aHUA NpPUOOPOB ¢ yudToM
3a[JaHHOM abCOMOTHON HOrpeIHOCTH H3MEpEHHIA;

MIPOBOZIUTE MCCTIEA0BAHHE 3aBUCHMMOCTH O/HO (usnyeckoii BenHuuHEI OT
APYTOH C MCIOIB30BAHHEM IPSIMBIX M3MCPEHUH (3aBHCHMOCTH ITyTH
PaBHOMEPHO JBHXKYILIErocs Tela OT BPEMEHH IBHKEHHS TeJa, CHIIBI
TPCHHA CKOJIBXKEHHS OT Beca Tejla, KauecTsa 00paboTKK moBepXHOCTE Ter
1 HE3aBUCUMOCTH CHIIBI TPEHHUS OT ILTOLIAIHU COMPHKOCHOBEHHUS TEJ, CHJIBI
YHPYTOCTH OT yUIMHEHWs NDPYXHHBI, BHITAIKHBAIONICH CHILI OT 06béMa
NOIpyXEHHOM YacTH Tella U OT IUIOTHOCTH KHUIKOCTH, €€ He3aBUCUMOCTH
OT IIOTHOCTH TeJa, OT IIyGHHEI, Ha KOTOPYIO [IOTPY>KEHO TeJo, YCIOBHEA
[lIaBaHus TeJl, yCIIOBHH paBHOBECHS phIYara u 6710K0B), yyacTBOBaTh B
[TaHUPOBAaHUH  y4eOHOro  HCCie0BaHuS, COOMpaTh yCTaHOBKY u
BRIIONHATE H3MEDPEHHUS, CIeAys MPeIoKeHHOMY IUIaHy, (HUKCHPOBATH
PE3YJIBTATBI II0Jy4EHHOH 3aBHCHMOCTH (GH3HYECKHX BEIHYHH B BHJIE




NpeUIOKEHHBIX Tabnul U rpaduKoB, AenaTh BBIBOZABI IO PE3yJbTaTaM
HCCIIEIOBAHHS;

NPOBOJMTL KOCBEHHblE H3MEpeHHS (U3MYECKMX BEIHYHMH (IIOTHOCTSH
BEIIECTBA JKHIKOCTH M TBEPAOrO Tela, CHJIa TPEHHS CKOJBXKEHHS,
NaBieHHEe  BO3/yXa, BBITAIKUBAIOLIAS  CHIA, JEHCTBYIOIIAas Ha
MOrpy’xEHHOE B XXHIKOCTb TeIO0, KOIQGHIMEHT II0JEe3HOr0 JIeHCTBUSI
NPOCTBIX MEXaHW3MOB), Cleays IpeIOKeHHOH MHCTPYKLUHUH: IpHU
BBIITOJIHEHHM W3MepeHuil coOuparh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAYEHUE UCKOMOH BEJIMYMHEL,

coOMIoaTh MpaBiiia TEXHHKH 0€30I1acHOCTH Ipu paboTe ¢ 1ab0paTOpHEIM
obopyoBaHUEM;

YKa3bIBaTh MPUHLUIBI JSHCTBHS NPHOOPOB M TEXHHYECKHMX YCTPOWCTB!
BEChI, TEPMOMETp, AMHAMOMETpP, COOOLIaroIIMecs Cocydsl, Oapomerp,
phIYar, MOABHKHBIN 1 HEMIOABHXKHBIN GIIOK, HAKJIOHHAS IJIOCKOCTB;
XapaKTepu30BaTh MPUHLMIBI JeHCTBUA H3YYEHHBIX INIpHOOpOB H
TEeXHUYECKMX YCTPOMCTB C OINOpPOH Ha HX ONMCaHHA (B TOM YHCIE:
MOIIMIIHUKH, YCTPOMCTBO BOJONpPOBOJAA, THMIPaBIMYECKHH IIpecc,
MaHOMeTp, BEICOTOMEp, MIOPLIHEBOH HAacoC, apeoMeTp), UCIIOJb3Ys 3HAHUS
0 CBOWCTBax ()M3MYECKHUX SBICHUH U HEOOXONUMBIE (PH3UYECKHUE 3aKOHBI
1 3aKOHOMEpPHOCTH;

NPUBOAMTE  TpUMepsl  (HaXOmUTh  HMHGPOPMALMIO O  [pHUMepax)
IIPAaKTHYECKOrO0 HCIOJIb30BaHUS (DU3MYECKMX 3HAHUH B IOBCEJAHEBHOH
JKH3HM Ui obecriedeHus 6e30IacHOCTH MpU OOpalleHuH ¢ npubopamMu u
TeXHHYECKHMH YCTPONCTBAMH, COXpPAaHEHHs 37I0pOBbA M COOJIOAEHHS
HOPM 3KOJIOTHYECKOTO TOBEJIEHHs B OKPYXKaIOIEen cpeie;

OCYIIECTBIATh OTOOp MCTOYHHMKOB MHGpopmanuu B MHTepHere B
COOTBETCTBHH C 3a/laHHBIM NOHCKOBEIM 3alpOCcOM, Ha OCHOBE HMEIOIIHUXCS
3HAHUH MW [yTEM CpaBHEHHWs pa3/IMYHBIX MCTOYHHMKOB BBIACIATDH
HHGOPMAIMIO, KOTOpas ABIAETCS IPOTHBOPEYMBOH HIM MOXKeT OBITh
HEIOCTOBEPHOM;

VICIIOJIG30BATh NIPH BBINOJIHEHUH y4eOHBIX 33[aHUi HayYHO-TIONMYJAPHYIO
NUTEpaTypy (U3MYECKOTO COJAEpXKaHWs, CIPaBOYHbIE  MAaTEpPHAIbL,
pecypchl ceTd MHTepHeT, BIaJeTh NpUEéMaMi KOHCIEKTUPOBAHHUS TEKCTa,
npeobpasoBanus HHGOPMALMK U3 OJHOH 3HAKOBOH CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE KPATKHe NMCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(GOpMaUuH (U3MYECKOTO COACPIKaHUA, B TOM
ypcle MyOIMYHO JenaTh KpaTKHe COOOIICHHS O pe3ynbTaTax INpOCKTOB
Wi y4eOHBIX WCCIeNOBaHMH, NpPH 3TOM IPaMOTHO HCIOJIB30BATh



H3YYCHHBIH IIOHSATUIHBIL ammapar  Kypca ¢usmkwy, COMPOBOXKIATh
BBEICTYIUIEHHE [IPE3EHTALIHE]];

TIPH  BBINOJIHEHUH YYeOHBIX IIPOEKTOB M HCCJICIOBaHHHA paclpeessTh
O053aHHOCTH B IpymIe B COOTBETCTBHH C IMOCTABIEHHBIMH 3aJlayamy,
CICIUTH 3a BBINOTHEHHEM ILIAHA ACHCTBUH, aJeKBAaTHO OlEHHUBATH
COOCTBEHHBI  BKiag B ACATENBHOCTD  IPYIB, BBICTPaMBaTh
KOMMYHHKaTHBHOE B3aHMOJ€elCTBHe, YYIHUTBIBas MHEHHE OKPYIKAIOIIHX.

K koHIy 06yuenus B 8 kiacce IIPEIMETHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOTKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00yYaloIMXCs yMeHHmii:

HCTIONIB30BATh MOHATHS: Macca W pasMepbl MOJIEKYJI, TEMIIOBOE ABHIKEHUE
ATOMOB ¥ MOJIEKYJI, arperaTHbIE COCTOSHMS BELLIECTBA, KPUCTAJUIMYECKHE H
aMOp(HbIE TeNa, HACHINEHHEN K HCHACBIIICHHBI Map, BIA)KHOCTE
BO3NyXa, TeMneparypa, BHyTpeHHss SHEPrus, TEIUIOBOH [BHraress,
SNIEMEHTAPHbIH 3JIEKTPUYECKHH 3apsiy, SJICKTPHYECKOE II0JIe, IPOBOJHUKH
1 TU3JICKTPUKH, TIOCTOSHHBIN 3J1eKTPHYECKHit TOK, MarHUTHOE I10J1€;
Pa3/INYaTh SBIEHUA (TEIUIOBOE paCIIMpeHHe W CXKaTue, TeIulonepeaaya,
TEIIOBOE paBHOBECHE, CMavyUBaHHe, KalWIIpHBIE ABIEHUA, HCTIAPEHHE,
KOHJICHCALUS, IUIaBIE€HHe, KPHCTalIH3aLUs (oTBepnesanmue), KHIIEHHeE,
TeIIonepegaya (TemnonposoxHOCTS, KOHBEKI[HS, H3Jly4eHue),
SJICKTPU3ALMS TeJl, B3aUMONIEHCTBHE 3apsOB, NefiCTBHS 3NIEKTPUYECKOrO
TOKa, KOpOTKO€ 3aMblKaHWe, B3aUMOJEHCTBHE MarHMTOB, JeHCTBHe
MarHuTHOTO I0JIsl HA MPOBOAHHK C TOKOM, JIEKTPOMArHUTHAS MHIYKILIHS)
0 OMHCAaHMIO HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBe OIIBITOB,
ACMOHCTPHPYIOIMX aHHOE (QH3UYECKOe ABJICHHE;,

Paclio3HaBaTe  MPOSBICHHE M3yYEHHBIX (usndeckux sBeHHEE B
OKPYXAIOIIeM MHpEe, B TOM 4YHCle (U3HYECKHE SBICHHS B IIpUpoe:
HOBerHOCTHOG HaTAXCHHE H KEHHHJ'I}IPHBI@ SABJICHUS B rIpHpo,ue,
KPUCTaJlIBl B mpupone, u3nmydenue Coinua, 3aMep3aHHe BOLOEMOB,
MOpcKHe 6pu3kl, 06pa3oBaHKe pock, TyMaHa, HHesl, CHEeTra, JJIeKTPHYECKUE
ABICHUSA B aTMocdepe, SNIEKTPHYECTBO KHBBIX OpraHU3MOB, MarHUTHOE
none 3emiH, Apeiid) momocos, POJIb MarHUTHOIO MOJS IS >KW3HM Ha
3emite, monsipHoe cHsHMeE, TP 3TOM MEPEBONUTE NPaKTHYECKYIO 33134y B
y4eOHyI0, BBIZENATh CYILIECTBEHHBIE CBOMCTBA (mpu3Haku) puznueckux
SIBIIEHUH;

ONHCEIBATL H3YYCHHBIE CBOKCTBA TeNl M (U3MYECKHe SIBIICHH, HCIIONB3Y sl
Gu3HuYeckue BeTUIHHEI (TeMnepaTypa, BHyTpeHHss DHEPIHs, KOJIHYECTBO
TCIVIOTBL,  yNenbHAs TEINIOEMKOCTh BELIECTBAa, VIENbHAS TEIUIoTa
TUIaBJICHAA, yIeIbHAs TEIUIOTa MapooGpa3’oBaHHs, VAEbHAS TEIIoTa
CrOpaHus TOIUIMBA, KOS(Q(QHIHUEHT IIONE3HOrO IEHCTBHA TErUIOBOI




MAallIMHBI, OTHOCHTENBHAS! BIAXKHOCTE BO34yXa, JIIeKTpHYEeCKuii 3aps,
CHIa TOKa, 3JeKTpHYecKoe HAlIpSXKEHHe, CONpOTHBICHME TIPOBOHHKaA,
YACIBHOE  CONPOTHBICHHE BOLICCTBA,  paboTa M MommHocTE
SNICKTPUYECKOrO  TOKA), IPH  ONMHCAHMK [IPaBUJIBHO  TpPaKTOBAaThH
busmaeckuit cMpic HCIIO/IB3YEMBIX BENMYMH, 0G03HAYEHHS K CIIHHMITBI
pusnyeckux BEJIMYHH, HaXOUTh (opMyIsl, CBA3BIBAIOIINE JaHHYIO
¢usngeckyro BOJIMYMHY C NPYIHMH BelTMYMHAMH, CTPOHTH Trpaduku
H3YYCHHBIX 3aBHCUMOCTEH pu3ndecKux BEJINYHH;

XapaKTepu3oBaTh CBOMCTBa Ter, dusuYeckue sBieHHS W IPOLECCHI,
HCNOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJICKYISIPHO-KUHETHYECKOlL TEOPHH
CTPOCHHUS BELUECTBA, NMPHUHIKI CYNEPNO3ULIMK ToNel (Ha KavyecTBeHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsAa, 3akoH OMa 1uis yyactka LeIH, 3aKOH
Jbkoyns—Jlenua, sakon COXPaHCHHs OSHEPIMM, IIPH 5TOM jaBath
CJIOBECHYIO (DOPMYITHPOBKY 3akoHa u 3allHCBIBAaTh €ro0 MaTeMaTHYecKoe
BBIPAXKEHHE;

O0BACHATL (hu3HYeckue TMPOLECCEI M CBOHCTBA Tel, B TOM uuCle W B
KOHTEKCTE CHUTyaIHii IIPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIISTH
MPHINHHOC/ICICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1-2 normyeckux
IaroB ¢ omopoi Ha 1-2 W3y4eHHBIX CBOMCTBa puzngeckux SBJICHUH,
QHU3HIECKHUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pPeIaTe pacy€THele 3amauud B 2—3 JNEeHCTBHA, HCIIOJIB3YS 3aKOHBI M
(GOpMyIBI, CBA3BIBarOIIME (bH3MYeCKHe BeNMMYMHBI: Ha OCHOBe aHaJu3a
YCJIOBHA 3aJla4M 3alMCHIBATH KpaTKOe YCIOBHE, BBIABIIATh HENOCTATOK
AGHHBIX IUIA PEIICHMsS 3a]a4d, BHIOHPATh 3aKOHBI 1 bopmyEl,
HEeOOXOmMMBIE s eé pelueHmus, NIPOBONUTE DPACYETBl M CpPaBHUBATE
TOJIy9€HHOC 3HAYCHHE HU3MIECKOM BETMYUHEI ¢ H3BECTHRIMA JaHHBIMH;
PaCIIO3HaBaTh MpOOJAEMBI, KOTOPBIE MOYKHO PCUIMTE IIpH [OMOIIH
¢usmyecknx meronos, UCIIONIB3ysl ONMHCAHUE HCCJIENOBAHMUS, BBIAEIATD
[IPOBEPACMOE  TIPEAMOJIOKEHHE, OLEHMBATh IIPABHIIBHOCTE ropsiziKa
TIPOBEJICHHS UCCIIEIOBAHHUS, NENIATh BBIBOJIEI,

MPOBOMUTE  OMBITHI 10 HAGMIONEHHIO OGU3MYECKHX SBICHHH  purm
(usHMuecKuX cBOHCTB Ten (KanUISpHEIE SBNEHHUS, 3aBUCUMOCTS JlaBJIeHUS
BO31yXa OT €ro 00bEMa, TeMIepaTypel, CKOPOCTH IIpoLiecca OCTHIBAHMUS U
HAarpeBaHus IpH H3IYYEHWH OT LBETa M3TyYaroleif (mornomaroe;)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHMS BOLBI OT TEMIIePaTYPhl KUIKOCTH U
IIomwany €€ MOBEPXHOCTH, OJIEKTPH3aUMs Tel W B3aUMOJEHCTBHE
SJICKTPHYECKHX  3apsl0B, B3aHMOIEHCTBHE IIOCTOSHHEIX MarHuToB,
BUSyalu3alls MAarHUTHBIX IOJI€H TIOCTOSHHBIX MArHWTOB, NefCTBHS
MariHMTHOTO IIOJI Ha NPOBOAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,



CBOHCTBA  3JIEKTpOABHraTeIs NIOCTOSHHOIO  TOKa): bopmynuposars
TIpOBEpsieMBIe NpeanoNoKeHus, cobupars YCTaHOBKY M3 INpeI0KeHHOro
000pyI0BaHMs, OMKCHIBATE XOJ OmbITa H GOPMYITHPOBATE BEIBOJIBI;
BRINONIHATE  NpsIMbIE  M3MepeHHs TEMIICPATYpPbl,  OTHOCHTEIBHOIM
BI&XKHOCTH BO3[yXa, CHIBI TOKa, HAIIPSDKEHUST ¢ MCIONB30BaHHeM
AHAJIOTOBBIX NPUOOPOB W JaTYHKOB bu3mueckux BCJIM4YHUH, CpPaBHUBATL
PE3YyJIbTaThl U3MEPEHUH ¢ Y4ETOM 3aMaHHO abCoMOTHOI TIOrPeLIHOCTH;
MPOBOIUTE HCCIIE0BAHUE 3aBUCHMOCTH ONHOM DHU3MYeCKOil BeTHIHHE! OT
APYTOH ¢  HCHOJB30BaHHEM NpAMBIX ~ M3MEpeHHH  (3aBHCHMOCTE
COIIPOTHBIIEHUA MNPOBOIAHHUKA OT ero ATHHBL, IUIOINAAH IONEPeYHOro
CCUCHHSA U yNIE/IBHOTO CONPOTUBIIEHHS BEIeCTBa IIPOBOJIHHKA, CHITBI TOKa,
MAYWICIO  4Yepe3 MpOBOJHHK, OT HAalpKCHUS  HAa  NpOBOAHHKe,
HCCIEIOBaHHE IIOCNENOBATENBHOIO K I1apaJuIeJIBHOTO  COeqUHEHMiI]
IPOBOTHHKOB): IIAHUPOBATH HCCenoBaHue, cobupaTh YCTaHOBKY u
BLITIONTHATE M3MEpEHus, cliemys TIPEATIOKEHHOMY IUTaHy, (UKCHpPOBaThH
PE3YIIBTAaThl NOJYYEeHHOH 3aBHCHMOCTH B BUIE Tabmull U rpadukos,
ACIaTb BBIBOAKI 10 Pe3yJIbTaTaM UCCIIeI0BaHHs;

TIPOBOZIUTL KOCBEHHBIE H3MEpEeHHs usnyeckux Benmyun (ymensnas
TEIIIOEMKOCTh  BEIleCTBa, CONPOTHBICHHE MPOBONHHMKA, paboTa u
MOIUHOCTB J/EKTPHYECKOrO TOKa): TIIAHUPOBAaTh H3MepeHHs, coGuparth
IKCIIEPUMEHTANBHYIO YCTAHOBKY, Clefys TPeVIOKEHHOM MHCTPYKIHH, U
BBIYHC/IATE 3HaYEHHE BeJIMYHHEL,

COOJIO/IaTh NpaBUIIa TEXHUKH GesonacHoctu nmpu pa6ore ¢ 1abopaTOpHBIM
obopynoBanuem;

XdpaKT€pU30BaTh MNPHHLMUMLI  JeHCTBHS H3YYCHHBIX TNpubOpoB u
TEXHHYECKHUX YCTPOHCTB C OMOpoil Ha mx OmucaHus (B TOM 4YmcIe:
CHCTE€Ma OTOIUIEHHS JOMOB, THIpoMeTp, napoBas TypOHHa, aMIiepMeTp,
BOJIBTMETD, CYETYMK 3IIEKTPHUYECKOM SHEPruH, 3JIEKTPOOCBETHTEILHBIE
NpuOOpkI, HarpeBaTeIbHbIe NEKTPONpPHOOPHI (IpuMeps), JNEKTPUYECKHE
MPCAOXpaHUTENH, STIEKTPOMATHHT, 3J1eKTPOBHIaTeb MIOCTOSTHHOT'O TOKa),
HCIIOJIB3ysl 3HAHMA O CBOMCTBaX (DM3MYECKHX SBICHUH HEOOXOaUMEIe
busnyeckue 3aKOHOMEPHOCTH;

Paco3HaBaTh IIPOCTBIE TEXHHYECKHE YCTPOHCTBA M H3MEpHUTENBLHBIC
NPHOOPHI O CXeMaM M  CXeMATHYHBIM PHCYHKaM  (>KHIKOCTHBIM
TEPMOMETp, TEpMOC, NCHXPOMETP, TUTPOMETp, IBUraTenb BHYTpPEHHEro
CTOPaHMi, SJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMEI JNIEKTPUYECKHX
LIelIel C MOClIeI0BATEeBHEIM | TapajliIeIbBHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnnyas ycioBHbIe 0003HAYEHUS IEMEHTOB SJIEKTPHYECKUX LETIEH;




TIPMBOLMTE  mpuMepsl  (HaxomuTs UHpopManuio o IIpUMepax)
IIPAKTHYECKOr0 HCIOIB30BAHMS DH3MYeCKUX 3HAHHE B IIOBCE/IHeBHO}1
KH3HH 1S oDecnieyenus Ge3onacHocTy NpH obpawieHuy ¢ npubopamu u
TCXHHYCCKMMH  yCTPOMCTBaMH, COXPaHEHHA 310pOBBS U cobmoneHns
HOPM 3KOJIOrMYECKOro noBeneHus B OKpy>Karoieii cpepe;

OCYUMIECTBIATE  NOMCK  MH(OpMAaIHK ¢usuyeckoro CONepXKaHHI B
MHuteprere, na ocuoge HMCIOIUMXCS 3HAHWE W OyTéM cpaBHeHus
AOTIONHUTENILHBIX ~ HCTOYHMKOB  BBILENSTS HH(pOpManuio, KOTOpas
ABIIAETCS IPOTHBOPEYUBOM HIIH MOKET GEITE HEeZ0CTOBEpHOI;
HCIOJNb30BATE IPH BBIMOJHEHHH Y4eOHbIX 3ananHuit HayYHO-NIONYIspHYyIO
TUTEpaTypy  (H3uYecKkoro COACpXXaHMA, CIIpaBOYHBIE MaTepHabl,
PeCypceel cetu UnTepHer, Braners NpHEMAMH KOHCIIEKTHPOBAHHs TEKCTa,
npeobpasoBanus MH(OPMaLUK U3 ONHOM 3HAKOBOI CHCTEMEI B IPYIyIO;
CO3/aBaTh COOCTBEHHbIE MHUCHMEHHBIE K KpaTkue ycTHble cooblieHus,
0000mas wuHbOpMamoO w3 HECKOJIBKMX HCTOYHHMKOB  (u3HuecKoro
CONCPXKaHUSA, B TOM yYpcye IyOIMYHO mpencTapsTh PesyJbTaThl
TIPOCKTHOH MIIM HCCIIe0BATENBCKOMN ACATENIBHOCTH, TIPH 3TOM I'PaMOTHO
HCTIONIb30BaTh  M3YYEHHBIH IOHATHHHEL almapat  Kypca  ¢Gu3HKH,
CONPOBOX/IaTh BRICTYIIEHKE Npe3eHTalueit;

TMPH  BBITIONHEHHH Y4eOHBIX IIPOEKTOB K HCCIleIoBauuii  (husnyeckux
IPOLECCOB pacmpeneniTs 00S3aHHOCTH B I'PyNne B COOTBETCTBHH C
TIOCTAaBIE€HHBIMHU 3aJja4yaMH, CIIEIUTh 3a BBIINIOJIHEHUEM IIJIaHA eHCTBHIL U
KOPPEKTHPOBATE €ro, ameKBaTHO OLEHHBATE COOCTBeHHBIH BKIam B
ACATENILHOCTD I'PYINBI, BEICTPaHBATh KOMMYHHKaTHBHOE B3aHMOJIeliCTBHe,
TPOABIIAL TOTOBHOCTH pa3pelaTh KOH(IMKTEL.

K xonuy oGyuenns B 9 knacce [IPEAMETHBIE Pe3yNbTaThl Ha GA30BOM YPOBHE
AOJDKHBI OTPAXaTh CHOPMHPOBAHHOCTD y 06YYaIOIHXCS YMEHHIA:

HCIIOJIB30BaTh IOHATHA: CHCTeMa OTCY€Ta, MaTepHanbHas TOYKa,
TPACKTOPHsl, OTHOCHTEIBHOCTh MEXaHHYECKOIo ABHOKEHHS, nedopmarms
(ynpyras, [UIaCTHYECKas1), TpeHHe, LCHTPOCTPEMHTENIBHOE YCKOpEHHe,
HEBECOMOCTb U MeperpyskH, LEHTp TSDKECTH, abCOMOTHO TBEpIOE TeJlo,
LCHTP TAKECTH TBEPIOro Telna, PaBHOBECHE, MEXaHUYECKHE KOJIEOAHUS U
BOJIHBI, 3BYK, HMH(pa3Byk wu YIBTPa3BYK, 3JI€KTPOMArHHTHbIE BOJIHBI,
LLIKa1a 3IEKTPOMAarHUTHBIX BOJIH, CBET, 6nu3opykocTs U AATBHO30PKOCTH,
CHEKTPBI MCITYCKAHUS U MOTJIOLIEHHS, aneda, Geta- u ramMma-u3iny4eHus,
H30TOIB, SIIEpHAst SHEPreTHKa,

PasIHuaTe SBICHUS (PaBHOMEDHOE W HCPpaBHOMEPHOE NPSIMOIHHEHHOe
ABHIKCHHE, DaBHOYCKODEHHOE IPSIMOJHHEHHOe ABH)KEHHUE, CBOOOIHOE
[IaICHUE Tel, pABHOMEPHOE IBHIKEHHE II0 OKPYXHOCTH, B3aHMOJEICTBHE




TeJNl, PEaKTHBHOE IBHXXEHHEe, KonebaTelnbHOE NBH)KEHHE (3aTyXalollhe W
BBIHY)KJICHHEIE KOJI€0aHMs), PE30HAHC, BOJIHOBOE IBHMXKEHHE, OTPa’KeHHE
3ByKa, NPAMOJIMHEMHOE pacHpOCTpaHEHHE, OTPaXKeHHE H IIPEJOMIICHHE
CBETa, N0JHOE BHYTPEHHEE OTpaXKCHHUEe CBETa, pa3jioxKeHHe Oeoro ceera B
CIEKTp M CJIOXEHHE CHEKTPAJbHBIX LBETOB, JAUCIEPCHS CBETA,
€CTECTBEHHAA PaJMOaKTHMBHOCTb, BO3HMKHOBEHHE JIHHEHYATOro CIIEKTpa
M3JIy4EHHs ) 10 ONHUCAHHIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIMX AaHHOE (PU3UYECKOe SBICHHE;

pacrosHaBaThb INpOSIBIEHHE M3YYEHHBIX (GHU3HYECKMX SBIEHHH B
OKpYXaloIlleM Mupe (B TOM uucie (U3MYecKHue SIBICHHS B IPUPOJE:
MPUITHBBI U OTJIMBBI, JBHKeHHEe TU1aHeT COJIHeYHOM CHCTEMBI, pEaKTHBHOE
IABIDKEHHE JKUBBIX OpPraHU3MOB, BOCIpPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPACEHHEe, CEHCMHUYECKHEe BOJHBI, LyHaMH, O5XO, IIBeTa Tell,
ONTHYECKHE SBICHHUS B NpHUPOAE, OMOJIOrHYecKoe AeiCTBHE BHUIMMOTO,
yIbTpapHOIETOBOIO U PEHTIeHOBCKOIO H3IIyYeHHH, eCTeCTBeHHBIH
paTHOaKTUBHBIH (OH, KOCMHUYECKHE Iy4YH, PaJldOaKTHBHOE H3Iy4YEHUE
MPUPOAHBIX MHUHEPATOB, HEHCTBHE pPaIUMOAaKTHBHBIX H3JIyYeHHH Ha
OpraHM3M 4eJIoBeKa), IIpH ATOM IepeBOAUTH IPAKTHUECKYIO 3aJadyy B
yueOHYyI0, BBIAEIATh CYILECTBEHHBIE CBOMCTBa (NMpH3HAKK) (PU3HYECKHX
SIBJIEHUH;

OIKCHIBATh U3y4YeHHBIE CBOMCTBA TeJl U (U3UUECKUe SBICHHUS, UCIIONB3YS
¢Hu3HUecKkre BeTWYMHBI (CpeiHsss M MIHOBEHHas CKOpPOCTh Tela IpH
HEpaBHOMEPHOM [BM)KEHUH, YCKOpEHHE, INepeMelleHHe, IIyTh, YIJIoBasd
CKOPOCTb, CHJIa TPEHHS, CHNla YNPYTOCTH, CHJIA TSDKECTH, YCKOpEHHe
cBOOOQHOrO TMAajfeHHs, BeC Teja, HMIIYJIbC Tela, HMIYIbC CHIBI,
MexaHu4yeckas paboTa W MOIIHOCTb, IIOTE€HLHUalbHass JHEpPrus Telna,
NOAHATOrO Hald MNOBCPXHOCTBIO 3€MJIH, IIOTCHUHAJIbHAas 3HCEPIHA cyKkaToi
NpPYXUHEI, KHHETHYeCKas »JSHeprus, IoJHas MeXaHH4YecKas OJHeprus,
IIepUOJ U YacToTa KojaeOaHHUi, JIMHA BOJHBI, TPOMKOCTE 3ByKa H BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb NPEJIOMIICHHS CPEIbl), IPH ONMUCAHUH
NpaBWIBHO TPaKTOBaTh (U3MYECKMH CMBIC] MCIOIb3YEMBIX BETHYHH,
0003HaueHHs W EOUHHIBI (U3HYECKUX BEIWYHH, HAXOOUTh (QOPMYIIEI,
CBA3BIBAIOIIME JAHHYIO GHU3UYECKYIO BEJIMUYUHY C APYTMMH BEIHYMHAMH,
CTPOHUTH rpadUKK H3y4EeHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEITHIHH;
XapaKTepu30BaTh CBOMCTBA TeN, (U3UYECKHE SBJIEHUS U MPOLECCEL,
HCIIONB3YS 3aKOH COXPaHEeHHUs 3HEPrHH, 3aKOH BCEMHUPHOTO TATOTEHHS,
NPUHIKI CyNEPHO3UIMH CHJ, NPUHIMII OTHOCHTeNbHOCTH ['anmues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs HMIIYJIbCa, 3aKOHBI OTPAKEHHA H
TpeJIOMJIEHHS CBETa, 3aKOHBI COXPaHEHHs 3apsAA0BOr0 U MacCOBOIO YHCel




TpH ANEPHBIX pEAaKUMAX, IPH 3TOM JaBaTh CIOBECHYIO Gopmynuposky
33KOHa M 3alIMCBIBATE €r0 MATEMATHIECKOE BEIPaXKEHHUE,

OOBSCHATh (M3MYECKHE MPOLECCH U CBONCTBA T€I, B TOM YHCJIE U B
KOHTEKCTC CHTyallMH MPAaKTHKOOPHEHTHPOBAHHOTO Xapakrepa: BBIABJATH
NPAHHHO-CIICICTBEHHEIE CBSA3U, CTPOUTH OOBACHEHHE U3 2—3 JTOrHYECKIX
IaroB ¢ Onopod Ha 2-3 W3y4YEeHHBIX CBOWCTBA usmyeckux sBIeHuix,
pu3MIECKHUX 3aKOHOB WK 3aKOHOMEPHOCTEH;

pellaTh pacy€THble 3aJayd (OmUparolIHecs Ha cucreMy wu3 2-3
YPaBHEHHIA), HCTIONB3Yst 3aKOHBI U (hOPMyYIIbL, CBS3BIBaIOLIME (DH3HUECKHE
BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHA 3aJa4yd 3aMUCHIBATE KpaTKoe
YCIIOBHE, BBIABIATE HEJOCTAIOLHE MM U30BITOYHBIE IaHHEIE, BBIOMpATH
3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE IS PeLIeHHUS, NPOBOJMTE PACYETEl U
OLCHUBATL  PCAIMCTHYHOCTh  NOJYYEHHOTO 3HAYEHHS (BH3UYECKOi
BEJIMYHHEI,

pacriosHaBaTh NpOGNEMBI, KOTOPblE MOKHO DEIIHTE IpY  IIOMOLIH
(PU3MYECKHX METONOB, HCIIONE3Yys OIMHCAHHE UCCIICIOBaHUs, BBIJIEJIATh
MPOBEPSEMOE  NPEANOJIOKEHHe, OLEHMBATh IIPABHIBHOCTh IODPSIKA
MPOBENCHUA ~ MCCIIE/JOBAHMS, JeNaTh BBIBOABL, WHTEPHPETHPOBATH
pe3ynbTaTel HaOIIOAEHHU U OMBITOB;

NIPOBOWTE  OMNBITHl 10 HaOMIONEHHIO (H3MYECKUX SBICHHH  WIH
(HU3MYECKHX CBOMCTB Tell (M3yYeHHE BTOPOro 3aKoHa HrroToHa, 3akona
COXpaHCHHs| SHEPIrUH, 3aBHCHMOCTb IepHofa KoleGaHui IIpY)KHHHOrO
MasTHHKa OT MacChl Ipy3a H XECTKOCTH NPYXXHHBI U HE3aBHCHMOCTH OT
aMILTATY 1Bl MaJIbIX KONeOaHuH, PSAMOIMHEHOe PaclpoCTpaHEeH e CBeTa,
pasioxeHre Genoro cBera B CIEKTp, U3yYEHHE CBOWCTB H300paKeHHs B
TIJIOCKOM 3€pKajle M CBOHMCTB H300pa)keHMs IpeaMeTa B COOGHparoLieit
NMHH3€, HAOIIONEHHE CIUIOIIHBIX M JTHHEHYaThIX CIICKTPOB H3JIy4Y€HHH):
CaMOCTOATENIbHO ~ COOMpaTh yCTaHOBKY M3 W30BITO4HOrO HaGopa
00OpynOBaHHA, ONMCHIBATE XOJA ONBITAa M €ro pe3ynbTarThl,
(OopMyTHpPOBaTh BEIBOJIEI;

NPOBOJUTE NPH HEOOXOAMMOCTH CEPHIO NMPSMBIX H3MEPEHHMH, OMpenessis
CpeaHee 3HaYeHHe H3MepsAeMOi BeluYHHBl ((QOKYCHOE paccTosHUe
cobuparomiell JIMH3bI), OGOCHOBBIBATH BBIGOP CrocoGa H3MepeHHs
(u3mepurensHOro npubopa);

MPOBOJUTHL MCCIEIOBAaHHE 3aBUCHMOCTEH (HM3MYECKHMX BEIHUHH C
HCIIOIE30BaHHEM IPSMBIX H3MEPEHHH (3aBHCHMOCTH IIyTH OT BpEMEHH
NpH PaBHOYCKOPEHHOM [BIXXEHHH 0€3 HayanbHOH CKOpPOCTH, NepHoja
KoneOaHui MaTeMaTH4eCKOr0 MasTHHKA OT AJHMHBl HHUTH, 3aBHCHMOCTH
yrlla OTpaKe€HHS CBeTa OT yIVla MajJeHHs U yIJa MpeloOMJIEHHsS OT yria



MaJeHHs): IUIaHHPOBATH HCCIe1oBaHKe, caMocToSTeBHO cobupars
YCTaHOBKY,  (UKCHpPOBaTSH PE3yIbTaThl  mosyveHHoj 3aBHCHMOCTH
(u3MYecKuX Benuumm s BHIE TabIML u rpacduxos, Z€JIaTh BEIBOABI ITO
PE3yJbTaTaM uccnenoBaHus;

CKOPOCTP M yCcKOpeHHe Tena IIPH  PaBHOYCKOpPEHHOM JABUHXEHHH,
YCKOpeHHe CBOGOIHOro MaJeHus, XECTKOCTD LPYXHHBI, KO3 duuenT
TPCHHS CKONIbXKEHHUs, MeXaHHYecKas pabota u MmommuocTs, 4acTota u
TIpHON  konmebanuii Martematmueckoro g TIPY’>XMHHOTO  MasTHMKOB,
onTHYeckas cuna  cobuparomeii JIMH3BI,  pagHOAKTHBHBIH ¢on):

BBINOJIHATE M3MEpEeHHs, Clenys IPENIOKEHHOH HHCTPYKIHK
3HAYCHHE BEJIMYUHBI M aHAITM3HPOBATS TOJyHeHHBIE pe3yNbTaTHI ¢ yuéTom
38JaHHOM ITOTPEIIHOCTH H3MepeHuii;

COOJIO/IaTh MpaBUIIa TeXHUKH 6esonacuocTy mpu paborte ¢ nabopaTopHEIM
00opynoBanueMm;

Pa3NyaTh OCHOBHBIE MNPH3HAKH M3YHCHHBIX (u3MYecKuX Mozeleii:
MaTepHanbHas TOYKa, aGCOMIOTHO TBEPAIOE TeNO, TOYEYHBIH HCTOYHKK
CBCTA, JIy4, TOHKas JHH3a, [IaHETapHas MOJeNb aToMa, HyKIOHHas
MOJIEJTE aTOMHOTO sifipa;

XapaKTepU30BaTh IMPUHLMIEI  efCTBHS H3YYCHHBIX NpHOOPOB W
TCXHHYECKHX YCTPOHCTB C OMOpON Ha ux OMKCaHUA (B TOM wymcje:
CITMIOMETD, JATYHKH TIONOXKEHUS, DACCTOSHHS ¥ YCKOpEHusl, pakera,
9XOJIOT, O4YKH, IIEPHCKOII, doTtoanmapar, onTHueckue CBETOBOJIEI,
CIEKTPOCKOM, NO3UMETp, Kamepa Bunkcona), wucnonssys 3mamms o
CBOMCTBaX  (DM3WYECKHX  SBJCHUH 1 HEOOXOMMMBIE  (U3NYecKHe
BaKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMBI M CXeMAaTHYHEIE PHCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOKCTB, H3MEPUTENBHBIX NpHOOPOB H TEXHONOrMYecKux IpOLIeCCOB
fPH PCUICHHH y4eOHO-PAKTHYECKHX 3ajay, ONTHYECKHE CXEeMBI IUIs
TIOCTPOCHHS U300pakeHHi1 B IIIOCKOM 3CpKajle U coOHparolLel THH3e;
NIPUBOANTE  NpUMEpPH!  (HAXOLMTH HHpOpMauuio o npUMepax)
TIPAKTHYECKOr0 HCIOJB30BAHMSY (GUIHYECKUX 3HAHUI B IIOBCETHEBHO
KU3HH JUis obecrieveHus 6e30macHOCTH IIpH oOpalleHnu ¢ npubopamu u
TCXHUIECKAMH  yCTPOHCTBAMH, COXpaHEHHUS 3M0POBbA M COOMIONEHMUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYKAKOIIEi cpene;

OCYMECTBIATS MOUCK HMHGOPMAUMH  (HHU3UIECKOro COJEepXaHUA B
Hureprere, camocrosrensuo bopmyHpys mouckoBkIii 3aIpoc, HaXOUTh




TIYTH ONpeNeNeHHus T0CTOBEPHOCTH MOTy4CHHO! MH(pOPMALNK Ha OCHOBe
MMCIOIHMXCs 3HAHUMH H JOTIONHUTE b HELX HCTOYHHUKOB;

HCIIOJIb30BATE IIPH BBINOTHEHUM Y4eOHBIX 3anaHuit Hay4YHO-NIOMyYIApHYIO
aTepatypy  ¢usnyeckoro CONICpXKaHuA, CHpaBOYHEBIE MaTepHaisl,
PeCypcerl cetu UnTepHert, Braners npuémMamu KOHCIICKTHPOBAHHUS TeKCTa,
npeoOpazoBanus HHGOPMaLMK U3 OHOl 3HaKOBOH CUCTEMBI B APYTIyIo;
CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOINEHHS Ha OCHOBe
MH(QOPMALHK M3 HEeCKOTBKUX HCTOYHHKOB (u3HyecKkoro CoZepIKaHHms,
NyOIMYHO NpeacTaBIaTh PE3YJIbTaTbl IPOEKTHOM MM MCCITe0BaTeNBCKOR
ACATCIPHOCTH, TMPH  3TOM 'PaMOTHO  HCIONB30BATHL H3YYEeHHBIH
NIOHATHIHBIA ammapaT H3y4aeMoro pasnena (GpU3MKH u COIIPOBOXK1aTh
BRICTYIIJICHHE Mpe3eHTammel ¢ Y4€TOM  ocoGeHHOCTE]H ay TMTOPHHU
CBEPCTHHKOB.
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