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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma 6a30BOro ypoBHs MO (U3MKE IS OCHOBHOTO 0OIIero oOpa3oBaHUs
paszpaborana B coorBercTBuu ¢ ®I'OC OOO Ilpuka3 Munobpuayku PD ot 17.05.2012 N 413
(pen. ot 11.12.2020) “O06 yrBepx)aeHuu ¢GeaepaibHOrO0 TOCYAapPCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa OCHOBHOro oOmero oOpa3oBaHUsi” Ha OCHOBE CJCIYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB M METOJMYECKUX MATEPHAJIOB:

e Jlucemo Munnpocsemenuss Poccun ot 03.03.2023 Ne03-327 «O HampaBieHUH
uHpopmanum» (BMecte ¢ «METOIMYECKUMH PEKOMEHIAIUSMH 10  BBEACHUIO
(denepabHBIX OCHOBHBIX 00IIe00pa30BaTEIbHBIX IPOTPAMM)»).

e [lucemo MunuctepctBo npocsemierust P® ot 15.02.2022 NeA3-113/03 «O nanpaBneHun
METOAMYECKHX PEKOMEHIAIIHIT».

e [Jlucbmo MunnpocBemenuss Poccun ot 22.05.2023 Ne03-870 «O HampaBieHUU
UHPOpMALIAN.

o @enepanpHas paboyvas MporpaMMa OCHOBHOTO 001ero oopasoBaHus no ¢puzuke s 7-9
KJIACCOB 0011e00pa3oBaTENbHBIX OpraHn3anuii (6a30BbIid yPOBEHB).

e OcHoBHas o6meoOpa3oBaTenbHas mporpaMma cpefaHero oobmiero obpazoanuss MKOY
«Kpynenxkas cpenusis obmeo0pasoBarenbHas mkoaay Ha 2022-2024 yueOHbIi TOA.

e Vuyebnnii mian MKOVY «Kpymenkas cpeanss ooOimieoOpa3oBarenbHas IIKOJNa» Ha
2023/2024 y4eOHblii ro/I.

e [Ilpuka3 MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot 21.09.2022 Ne858
«O0 yTBepxkaeHNH (eaepaabHOro NepedHsl yYeOHUKOB, TOMYIIEHHBIX K HCIIOIb30BAHUIO
Opy  pealu3alyl HMMEIOIIMX TOCYJapCTBEHHYIO AaKKpPEAMTALMI0 00pa30BaTeIbHBIX
IporpaMM HaydajJbHOTO OOIEro, OCHOBHOTO OOIIEro, cpeaHero ooiero oOpa3zoBaHUS
OpTraHU3aIUSIMH, OCYIIECTBISIFOIIMMHA 00pa30BaTENbHYIO ACSITENbHOCTh U YCTAHOBICHUS
NpENIEIbHOIO CpPOKa HCIIOJIb30BAHUS HCKIIIOUEHHBIX Y4eOHUKOB» (3aperucTpupoBaH
01.11.2022 Ne70799).

e [Iucemo Munnpocsemienusi Poccun u Pocobpuanzopa «O HanpaBneHuu Pexomennaruit
(BMecte ¢ «PekoMeHmalMsAMHU 7SI CHUCTEMbI OOLIEro 0Opa3oBaHHUA IO OCHOBHBIM
noaxoaaM K (GOPMHPOBAaHWIO Trpaduka TPOBEACHUS OICHOYHBIX NPOIEIyp B
oOmieo0pa3oBarenbHbIX opranuzauusx B 2021/2022 yyebnom rony») (OmnyOamkoBaHO
17.08.2021).

e [lonoxenue o cocraBieHuu paboueill mporpamMmsel yuedbnoro kypca MKOY «Kpymnenkas
cpensisi o0eoOpazoBaTeNbHAs KO,

e PaGouas mporpamma mo PI'OC chopmupoBaHa ¢ ydeToM MPOTrPaMMbl BOCIHUTAHUS
MKOY «Kpymernkas cpennss oomeodpa3oBaTenbHas mkona» Ha 2021 — 2026r.

[IporpaMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3oBaTenbHO mporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Takke C  y4éTom
dbenepanbHOl paboueld mporpaMmbl BocHTaHUS W KOHIENIIMK mMpernojaBaHUs Y4eOHOTO
npeamera «Pu3nKay.



Conepkanre  mporpaMmbl 1o (GuU3MKE ~ HampaBlieHO  Ha  (opmupoBaHue
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYaIOUIMXCS M OpTraHU3alMI0 H3y4eHUs (QU3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk 1IaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHre y4yeOHOro mMaTepuaia 1o rojam
oOydeHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IIOCIIEOBATEIbHOCTh M3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4ETe BO3PACTHBIX
0coOeHHOCTEH 00yJaroIIIXCs.

[Tporpamma o ¢usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOAMYECKONW TOMOIIHU YIUTEIIO
B CO31aHUU paboyel MporpaMMebl 10 y4eOHOMY MTPEIMETY.

Ou3znka ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMuer U (pu3nyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBiseT HaumbOojee sICHble OOpa3ipl MPUMEHEHHs HAay4HOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH T'PaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaromuxcs.

Wzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMPENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!

® Hay4HO OOBSICHSTDH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JaHHBIE W KCIOIbB30BaTh HAy4YHBIE JOKa3aTelbCTBA IS
MOJIy4YEHUs BBIBOIOB.

Ha wusyuenne ¢usuku (6a30BbII ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
otBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 yaca B HEJIEN0).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
(mpakTHYeckas 4acTh y4eOHOI0 CoJIepKaHus IpeIMeTa YCUIeHa MaTepUaIbHO-
TEeXHUUYECKOH 0a3oi 1ieHTpa «Touka pocTa» HCIONb3yeMOro AJis peaau3aliun o0pa3oBaTeIbHbIX
IporpaMM B paMKax MpenojaBaHus GU3NKH)

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
ITorpemnocTs U3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢usmuka u apyrue ecrecTBeHHble HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJ IO3HaHMA: HaOIIO/IEHUE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuyeckue MpuOOPH U MPOLEAypa MPSIMBIX U3MEPEHH aHaJIOTOBBIM M IH(PPOBHIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OnpezneneHue LeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOI0 pubdopa.

W3mepenne paccTOsTHU.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MajbIX TEN.

W3mepenne Temneparypbl IMpU IMOMOIIM JKUAKOCTHOTO TEPMOMETpa M JlaT4UMKa
TEMIIEPATYPHI.

agrwdE

6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OIMBITHI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, Auddysus. BzanMopelicTBue dYacTHIl BEHIECTBA: MPHUTSHKEHHUE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpucTaITMYECKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIx
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIECTBA.
Jlabopamopnwvie pabomot u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsI0OB (C UCTONIb30BaHueM (hoTorpaduwii).



2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABukeHUE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacy€r myTH U BpeMEHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUSs
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucThka B3aumojencTtBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jipyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAIPaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusia TpeHusa. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

HabGmronenrne MexaHW4ecKoro JBUKEHUS Tea.

N3mepenne ckopoCcTu NPSIMOJIMHEUHOTO IBUKEHHUS.

Habnroienue siBjeHUs] HHEPIIUH.

HabGmronenre n3mMeHeHus: CKOPOCTH MPHU B3aUMOICUCTBUU TEI.

CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jjayee).
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2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopmariii) Mpy>KUHBI OT
MPUIIOKEHHOU CUJIBL.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava napneHust TBEPABIMU TeaMU, KUAKOCTIMHU
u razamu. 3akoH [lackans. [TneBmMarnueckue MamuHbl. 3aBUCHMOCTD JABICHUS KUIAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYITHON
o6omoukn 3emmu. Omwir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMochepHOr0O JaBieHWsI OT BBICOTHI HaJa YypoBHEM wMops. I[lpubopsr misi u3MepeHus
aTMoc(epHOTro TaBICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BeITankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.

2. Tlepemaua naBneHUs )KUIKOCTBIO U Ta30M.

3. Coobmrarommuecs: CoCy/Ibl.



4. TuapaBIu4YecKuii mpecc.

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AaBICHHS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHUJIBI OT OO0BEMA MOTPYKEHHOW YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BHITECHEHHOMN JKUKOCTH.

o

8. VYcioBue 1ulaBaHUS TEN: IUIaBaHWE WJIM TIOTPYKEHHME Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TEJA U KUIKOCTH.

Jlabopamopuwvie pabomovt u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTpyKEHHOM B XKHUIKOCTb

4acTH TeJla.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B

KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKHBAIOILEH CHIIbI, JAEHCTBYIOLIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, JTEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOJKM U OIpEIEICHUE €€
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MpPaBWIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckas sHeprud. Kunetndeckas W mnoreHuuainbHas 3Heprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpAaHEHUs YHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie paOOTBI CHUIIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.

3. WUsmepenue KIT/I Hak1OHHOH MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC
(mpakTHUecKas yacThb y4eOHOTO CO/IepKaHMs ITpeIMeTa yCUIeHa MaTepHaIbHO-
TEeXHUYeCcKo# 0a30if neHTpa «Touka pocTay UCIONB3yeMOro JJIs pealn3alui 00pa3oBaTeIbHbIX
IporpaMM B paMKax IMpernoiaBaHus GU3UKN)

Pa3nen 6. TerioBbie ABJIEHNA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN



MOJICKYJIIPHO-KHUHETHUUECKOW Teopun. CMaymBaHWE U KaNWUIAPHBIC sBJICHUs. TeroBoe
pacIIMpEHHE U CXKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKCHHUS YacTHIIL.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBepIIeHHE padoThl. BUIbI TeIIONEpe1aun: TeIJIONMPOBOAHOCTh, KOHBEKIIUS, U3TYUCHHE.

KonnuecTBo TEmIOTHL. YenbHas TEIUIOEMKOCTh BeIIeCTBA. TemaooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBineHue M oTBepJeBaHHE KPUCTATUIMUYECKHUX
BEIIECTB. YAeNbHAs TelioTa IuiaBieHus. IlapooOpa3oBanume u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Terora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSI.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBL.

3aK0H COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nuddy3un.

HabGmronenue siBieHnit cMauynBaHMs M KalTWJUISIPHBIX SIBJICHUH.

Hab6nronenue TemioBoro pacuimpeHus Tel.

W3meHenune naBiaeHus ra3a Ipyu K3MEHEHHH 00bEMa M HAarpEBaHUH WJIH OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMiepaTyphl.

Buae! Tenonepenaun.

OxnaxJIeHHue MPU COBEPIIEHUN PaOOTHI.

HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.

©CoNoakwDdE

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HabmroieHre KUTeHus.

12. HabnroieHre moCTOSTHCTBA TeMITepaTyphl IPHU TJIaBJICHUU.

13. Mojenu TEIIOBRIX ABUTATENEH.

Jlabopamopnuvie padbomot u onvimol.

OMnBITH IO OOHAPYKCHHFO ISHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHUS.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MITPHUIIA.

OMNBITHI, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTH JIaBIICHUS BO3JyXa OT €ro o0béMa

HarpeBaHUs WIH OXJIaKICHHUS.

6. IlpoBepka TruUMOTE3bl JMHEHHONW 3aBUCHUMOCTH JJIWHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUYECKOM TPyOKe OT TeMITepaTyphI.

7. HaGnroneHune w3MeHEHHs] BHYTPEHHEH SHEPTHH Tejla B pe3ysIbTare TEIUIoNepeIadn 1
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEINIOOOMEHE C
HarpeThIM METALTUYCCKUM ITHITUHIPOM.

10. Ompenenenue yaenpHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

AN .

12. OnpenienieHre OTHOCUTEIBHON BIQKHOCTH BO3TyXa.



13. Omnpenenenuie yaeabHOM TEIIOTHI IJIABICHUS JIbAA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onektpuzanusi Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJIEUCTBUS 3apSIKEHHBIX TEd OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mojs. [IpuHuun cynepro3uiun
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
aTtoma. [I[poBOAHMKM U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJeKkTpudeckoe HamnpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [  ydacTka Ienu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOro ToKa. 3akoH J[koyms—JIenna. DnaexkTpuueckue nenu
U TIOTPeOUTENH IEKTPUUYECKOM dHepruu B ObITy. KopoTkoe 3aMbikaHHe.

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe moiie
3JIEKTPUYECKOro ToKa. II[puMeHeHne 31eKTpoMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO IOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
Onekrporenepatop. CrnocoObl TOMyYEHUs AJIEKTPUYECKOM SHEPruu. OJEKTPOCTAHIIUK Ha
BO300HOBIISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpOKCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DNIeKTpOCTaTUYECKAs UHTYKITHS.

3aK0H COXpaHEHUs MMEKTPUUECKUX 3aPsII0B.

[IpoBOIHUKY M AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cToyHNKM TOCTOSIHHOTO TOKA.

©ooNORALDNE

JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BBIi1 pa3psn.
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. 3MepeHne cuiibl TOKa aMIIepMETPOM.

. 3MepeHune 3JIeKTpUYECKOro HalpsKeHUsE BOJIbTMETPOM.
. Peocrar u Mara3uH COnpOTHBIIEHUN.

. BzanMoelicTBre NOCTOSIHHBIX MarHUTOB.

[Tl S REN T
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. MonenupoBaHyie HEBO3MOKHOCTH pa3/ieJIeHHs TOJIFOCOB MAarHUTA.
. MO)IeJ'II/IPOBaHI/Ie MAarduTHBIX ITOJIE€H TOCTOSIHHEIX MAarHUTOB.

. OnbIT Opcrena.

19. MarauTtHoe moJje ToKa. DIeKTPOMarHurT.

[ =
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20. [IeficTBME MarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.



21. DneKTpoABUTATEIb TOCTOSTHHOTO TOKA.
22. UccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIINH.
23. OmbiTel Dapanes.
24. 3aBUCUMOCTD HaIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHHS.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomol u onvimol.
OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.
COopka u mpoBepka padOoThI JEKTPUUECKON MU MOCTOSHHOTO TOKA.
W3mepeHue U perysinipoBaHue CUiIbl TOKa.
W3mepeHnue U peryinpoBaHue HapsHKEHUS.
HccnenoBanuie 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS
pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.
7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
IPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU IONEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuia Ui CUIIBI TOKA MPH MAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIaMIIOUKy, OT HampsKEeHUs
Ha Heu.
13. Onpenenenne KIIJl narpeBares.
14. UccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.
15. 3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JeNeHun.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOAECHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenne AelicTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.
19. KoncTpynpoBanue 1 U3y4eHnue paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenue KI1JI anexTpoaBUraTeIbHON YCTAaHOBKHU.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIOBaHHE
M3MEHEHUH 3HAaYeHMsI U HAaIPaBJIE€HUS MHAYKIIMOHHOIO TOKa.
9 KUIACC
(mpakTHUecKas yacThb y4eOHOTO CO/IepKaHMs ITpeIMeTa yCUIeHa MaTepHaIbHO-
TEeXHUYeCKoH 0a30if neHTpa «Touka pocTay UCIONB3yeMOro JJIs pealn3aluu 00pa3oBaTeIbHbIX
IporpaMM B paMKax IMpernoiaBaHus GU3UKN)

ok wn

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe nBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXAHUUYECKOTO JIBWJKEHUs. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOoe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla INPH HEPABHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoNinHelHOe BkeHne. CBoboaHoe manenne. OnbITh
lanunes.



PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluHeitHas u
yriaoBasi cCKopocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IIpuHnun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUJla TPEHUs
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBumxenue 1aHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocts. Hesecomocts n
IIEPErPy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TsokecTH.

HNmnynec Tena. M3menenue umnynbsca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMILYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnnanbHas sHEprus cxaroi npyxunel. Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHUE NMyTeH U TPaeKTOPUH ABMXKEHMsI OJHOIO U TOTO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJI OTCUETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHHUS.

HaOGnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

HaOnronenne MexaHMYEeCKUX IBJICHUN, MPOUCXOSIIUX B cucTeMe orcuéra «Temnexka

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JISUCTBYIONIECH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBa CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHenue UMIysabca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. CoxpaHenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MPH JBMXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBIL.

Jlabopamopuvie padomol u onvimel.

1. KoHncTpyupoBaHue TpakTa Il pa3roHa M JajbHEHMIEro paBHOMEPHOIO JBHKEHUS
HIapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUsT Teja NPHU PaBHOYCKOPEHHOM IBW)KCHUH 110 HAKIOHHOH
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

o gk w
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10.

11.

[TpoBepka THIIOTE3BI: €CIOM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HaYalbHOU
CKOpPOCTH MYTHU OTHOCATCA KakK pPAng HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
MMPOMECIKYTKHU BPEMCHU OAMHAKOBBLI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAaJbHOTO
JIABJICHUSL.

Onpenenenne KodhUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPH30HTAILHON MTOBEPXHOCTH.

OmnpeneneHne pabOThl CHIIBI YIPYTOCTH INPH NOABEME Ipy3a C HCIOIb30BAaHHEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

M3yueHre 3akoHa COXPAHEHUS SJHEPTUH.

Pa3zgen 9. Mexanndeckue Ko1e0aHusA U BOJHEIL.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToOTa,
aMmImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamienune sHeprum Ipu
K0JIe0aTEIbHOM JIBH>KEHUU.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CaolicTBa MexaHn4yeckux BoJIH. [IposionbHbIE U monepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieOGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIbI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTU U HA TIPY>KUHE.

3. HabnroneHue BbIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKyCTHYECKHIi pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Onpenenenue 4acTOTHI U epHOAA KOJeOaHUI MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH TEpHOAA KoJeOaHWI TMOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOAHUM MPYKUHHOIO MAasgTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH IepHOAa KOJICOAaHWH Tpy3a, MOABENICHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja KojleOaHWi MPYKUHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHune ycKopeHHs] CBOOOIHOTO MAaCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkaia 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTs cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
11



2. BomHoBbIe CBOICTBa CBETA.

Jlabopamopuvie pabomul u onvimel.

1. H3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBas monenb cera. Vcrounuku cBera. lIpsmonuHeliHOe pacmpocTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox nydeir B nmH3e. OnTudeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. I'na3 kak onTudeckas cucremMa. bin3opykocTs U 1aJbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnienue cBeTa.

OnTH4eckuii CBETOBOI.

Xon styueit B coOnparomiei Jmnse.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunuun nelictBus oToanmnapara, MUKPOCKOIIa U TEJIECKOTA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaX€HUSI CBETOBOT'O JIy4a OT yIjla Ma/ieHusl.
2. M3yueHue xapakTepUCTHK U300pakeHuUs MpeaAMeTa B IIJIOCKOM 3epKale.

3. HccnenoBaHue 3aBUCMMOCTH YTJia MPEJIOMIICHHS CBETOBOTO JIy4a OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble sIBJIEHHUS.

Omnswitel Pesepdopaa u mnanerapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyxnonnas wmonens aromHoro siapa. M3otomsl. PaamoakTuBHBE mpeBpamieHus. l[lepuon
MoJTypacnajia aTOMHBIX siJIep.

SnepHblie peakiy. 3aKOHbI COXpPaHEHMsI 3apsSJ0BOIO U MACCOBOTO YHCEN. DHEPIusl CBSI3U
aToMHbIX sifep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepunas sHepretuka. JleiicTBUS pagrOaKTUBHBIX U3ITyUYE€HUH HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

©ooNORA DR
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CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CrnexTp BoaoOpo/Ia.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMK  MOAY/Ib MpeJHa3HaueH [UIsl CUCTeMaTH3aluu U
00001eHUST TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YUICHUHU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3ydyeHUH JAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BHJbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECHedMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB O0yueHus, (popMuUpyeTcs e€CTeCTBEHHOHAay4dHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSICHATh (UINYECKUE SBJICHMS, MPUMEHsS IOJTY4YCHHbIE 3HAHUS,
peuaTh 3aJ1a4i, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
YTO 00yYaIOIIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIEIOBAaHUS (U3UUYECKUX SIBICHUN, B TOM YHUCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAmOOJIEee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMUS PA3JIMYHBIX HCTOYHHUKOB JHEPTUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX M3BECTHHIX BUIOB SHEPTHH.

R N e
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATBI
JIn4HOCTHBIE PE3yIbTATHI B YACTH:

e 1) mnaTpHOTHYECKOr0 BOCIIMTAHMS:

e [] mposiBieHHE MHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOH (pu3ndecKoi
HayKH;

e [J IEHHOCTHOE OTHOUIEHHUE K JIOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3HKOB;

e 2) rpa’kAaHCKOI0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

e [J rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAYMMBIX U dTHUYECKUX
Ipo0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM TOCTHKEHUN (PU3UKY;

e [] 0CO3HaHHE BAJXHOCTU MOPAIIBHO-3TUYECKUX IPUHIIMIIOB B IEATEIBHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

e [J BOCHpHUATHE ICTETHUECKUX KayecTB (pU3MUECKOW HAayKH: €€ TAapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI'0 NNO3HAHUS:

e [J oco3HaHME LIEHHOCTU (PU3MUECKONW HAYKH KaK MOIHOIO MHCTPYMEHTa MO3HAaHHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e [] pa3BUTHE Hay4yHOI JII0OOO3HATEIBHOCTH, HHTEPECA K UCCIIE0BATENBCKOM 1EATEIbHOCTH;

e 5) ¢dopMupoBaHHs KYJAbTYPHI 310POBbS M IMOIMOHAIBHOIO 0/1ar0NOJIyYHs:

e [J] oco3HaHMe LIEHHOCTH Oe3omacHOro oOpa3a *HM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTU IpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

e [J chopMuUpOBaHHOCTH HaBBIKA pe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y IpYyroro 4ejoBeKa;

e 6) TPy10BOro BOCIIUTAHUS:

e [J] aKTMBHOE Y4acTHe B PELICHUHU MPaKTHUECKUX 33134 (B paMKaxX ceMbM, 00pa3oBaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

e [] UHTepeC K NPaKTUYECKOMY U3YUYEHUIO MPOPECCUil, CBA3aHHBIX C (PU3HUKOIL;

e 7)3KOJOTHYE€CKOT0 BOCIIUTAHUS:

e [J opueHTauus Ha NpUMEHEHHE (U3NYECKUX 3HAHMN [ pelleHus 3a1ad B o01acTH
OKPY’KaroIlled Cpe/ibl, IUIAHUPOBAHUS TOCTYIIKOB M OLICHKM HMX BO3MOJKHBIX MOCIEICTBUN
JUISL OKPY2KAIOLIEN CPEnbl;

e [] oco3HaHue r100albHOT0 XapakTepa SKOJIOTMUYECKUX Mpo0ieM U MyTel UX pelieHus;

e 8) ajanTauuMu K M3MEHAIOLUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

e [J morpeOHOCTP BO B3aMMOACWUCTBUM TIPU BBHIIOJHEHUH MCCIEIOBAHUN U TIPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

e [] IOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IPAKTUUECKYIO AESITEIBbHOCTD;

e [J morpeOHOCTh B (pOpMUPOBAHMM HOBBIX 3HAHMH, B TOM 4YHcie (HOPMYIHPOBATH HJIEH,
MTOHSTHSL, TUTIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSIX;

e [J ocozHaHue nepUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PUBHKH;

e [J mIaHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
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e [J] cTpemiieHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3HM IPHUPOJBI, O0OLIECTBa U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e [] oueHKa CBOMUX JEHCTBUN C Yy4ETOM BIMSIHHMS Ha OKPYXKAIOUIYI0 Cpely, BO3MOXKHBIX
[J100aBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHMBEpCAJIbHbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHMUI);
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBIX (PAaKTax, TaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UUECKUX SBJICHUH U
MIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX WU HWHAYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3UUECKIX BEJTUUMH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHoco0 pemieHus ydeOHoW  (u3nueckod 3amauu
(cpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOSAIIEr0 C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTABIICGHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TOJYYEHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOJABI 1O  pPE3yJibTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHThI M 3alpoChl MPHU TMOHCKE U OTOOpe
uH(pOpPMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUYHBIX
BUJIOB U (hOPM TIPEICTABIICHNUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeACTaBlIeHUS HHPOPMAIUU U
WJUTFOCTPUPOBATh pEIlaeMble 3aJa4d HECJIOKHBIMU CXEMaMH, JuarpaMMmamMi, WHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:
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B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaja, pe3yjibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKJaeMOW TEMBbI U BBHICKAa3bIBATh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HNOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEUICHUU KOHKPETHOH (PU3HUECKOil TPOOIEMBI;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIHMX ISl PEIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCA B PAa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITEJIFHO COCTABJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aayd WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOUMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHDXKEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuieHuH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHUYECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath sBieHus (Iuddy3us, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, TIAaBAaHUE Tell, TPEBPALICHHUS
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHMsS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IpU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3YEMbIX BEIMUUH, UX 0003HAYEHUS U €IMHULIBI
(bu3nYeCKuX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (pU3MUECKUe SBIEHUS M TPOLECCHl, HCIOJIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, IpHU OTOM JaBaTb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTeEMaTHUECKOE BBIPaKEHUE;

O0BSACHATh (U3NYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIlME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U
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MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIWMBIC IS PEIICHUS
3a/1a4, OI[CHUBATh PEATHUCTUIHOCT OMYyYeHHON (PU3HUECKON BEITHUNHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEAIIOI0KEHUE
(rumoTe3y), pa3auvyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM pe3ysnbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JIeJIaTh BEIBOBI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSTh TIPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00béMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOJMTH WCCIICIOBAHUE 3aBUCHMOCTH OIHOU (DM3MUYECKON BEIUYHHBI OT APYroil ¢
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JIBIIKYIIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BBITATKHBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4eOHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYHMH B BHJE IPEIIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3HMYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAyd MPEII0KEHHOU
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPUOOPOB W TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O TMpHUMepax) MPAKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;
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OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YYEOHBIX 3a/laHUIl HayYHO-TIOMYJSIPHYIO JIUTEPaTypy
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOLIEHHUsS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEH;

IIPY BBITMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BbICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.
IIPOBOAUTH ONBITHI (J1a00paTOPHBIE SKCIIEPUMEHTHI) C UCIIOJIB30BaHUEM aHAJIOTOBOTO
1ab0paTopHOTO 000pYyIOBaHUS U UPPOBOTO 00OpynoBaHMs eHTp «Touka pocray /
JETCKOro TexHomnapka «KBaHTopruym».

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHHS BEIIECTBA, KPHUCTALUIMYECKHE M aMOp(QHBIE Tena,
HACBILICHHBIA M HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSIS
DHEPrus, TEMJIOBOM ABUTaTENb, JIEMEHTAPHBIN AIEKTPUUYECKUN 3apsll, JIEKTPUIECKOe
110JI€, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSIHHBINA DSJIEKTPUYECKUH TOK, MarHUTHOE
HOJIE;

pasnnyarh sIBI€HUS (TEIJIOBOE pAaCIIMpeHHE U CXKaTue, TeIulonepenaya, TEIioBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJICHHE,  KpUcTaum3auuss  (OTBEpJEeBaHME),  KUIEHHE,  TeIulonepenada
(TEerIONpOBOJHOCTb, KOHBEKILIMSA, H3Iy4YEHHE), DJEKTpU3aLus Tel, B3auMoJeicTBhe
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuWTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh IPOSBICHHE N3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpPYKAIOLEM MUpE, B
TOM 4uHcie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJIEHUSI B TPHUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1osie 3eMid, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHHI;
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OTIHMCHIBATh U3yYCHHBIC CBOMCTBA TEl U (PU3NYCCKUE SBICHUS, UCTIONB3Ys (PUINICCKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIUIOTHI, YyHAeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJedbHAs TEIUIOTAa IUIABJICHUS, YACJIbHAas TEIioTa
napooOpa3oBaHus, yHAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPHUUECKUN
3apsif, cuja TOKa, OJIJIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIECHUE IMPOBOJIHUKA,
yIIETBbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTh JIEKTPHUECKOTO TOKA), IPH
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKkue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
NPUHIUIT CYNEPIO3UIMK ToJjied (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHECHHS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €r0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyarun MPaKTUKOOPUEHTUPOBAHHOTO Xapaxrepa: BBISIBIIATD
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKHUX IIIaroB C
ornopoi Ha 1—-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIOJB3YysSd 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE /IS €€ PelIeHUs, POBOAUTH PACUEThHI U
CpaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPHU TMOMOIIH (HUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHHE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TOPSAKA TPOBEICHUS HCCIIEIOBAHMUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJCHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIApHBIE SBJICHMS, 3aBUCHMOCTBH JaBJIGHHMSI BO3JyXa OT €ro o00bEMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
u3Nyyaronie  (mornomaroiieil) TMOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHWsSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHSITH TPSIMBbIE U3MEPEHHS TEMIIEPaTyphl, OTHOCUTEILHON BIQXHOCTU BO3/yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
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(U3nM4ecKuX BEIMYUH, CPAaBHUBATh pE3YylbTaThl H3MEPEHUM ¢ Y4ETOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEAOBAaHHE 3aBUCUMOCTH OJHOW (hPM3MYECKOM BEIUYMHBI OT JIPYroi c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLAJN MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILET0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS! HAa IPOBOIHUKE,
MCCJIEJOBAaHKUE I10CJIEI0OBATEIbHOTO W IApaJUIE]bHOTO COECJUHEHUM MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHHs, CIEAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PEe3yibTaThl OJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOJIMI U TpaQUKOB, AETIAaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpEHUs (U3UYECKUX BEIMUYUH (yIesibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISTh 3HAYCHNE BETMUHHBI,

coOioaTh TpaBWia TEXHUKH 0e30macHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX ONUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMmepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HaHUA O CBOWCTBAaX (U3MYECKUX SBICHUN U
Heo0XouMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CTOPAHHUSI, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIeN0BaTebHbBIM U NapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;
IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM AN OOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpere;

OCYIIECTBIISATh TMOUCK HHpopManuu ¢(usnueckoro cozaepxkanuss B HMHTepHere, Ha
OCHOBE WMEIOIINXCSA 3HAHUH M TYTEM CpaBHEHHS JIOTOJHUTEIFHBIX HCTOYHHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHON;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(Gu3NYECKOT0 COJEepKaHUs, CIpPAaBOUYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUN U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaThb COOCTBEHHBIE MHUCHbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHUs, 00o0O0mIas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COZIEp)KaHUs, B TOM UHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  NMPOEKTHOM MM  HCCIEI0BATENbCKOM
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JIeSATEIbHOCTH, TP 3TOM TPaMOTHO HCIOJIB30BaTh U3yYCHHBIN MOHITUHHBIA ammapar
Kypca (pHU3UKH, COMPOBOXKIATh BHICTYILICHHE TPE3CHTAIHCH;

® TIpU BBHIMOJHCHUH Y4YEOHBIX IPOEKTOB M HCCIACIOBaHHHA (HU3MUSCKUX MPOIIECCOB
pacrpeneiat 00sI3aHHOCTH B TPYINEC B COOTBETCTBHM C IOCTABJICHHBIMU 3aJa4aMH,
CIICINTh 32 BBINOJHEHHEM IUIaHA JCHCTBHIA M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIAJA B  JCATCIBHOCTh  T[PYIIbI, BBICTPAHUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

® TIPOBOJHUTH OMBITHI (JTADOPATOPHBIC FIKCIIEPHUMEHTHI) C UCIIOJIb30BAHUEM aHAJIOTOBOTO
n1abopaTopHOTO 000pyIOBaHUS U IUPPOBOTO 00OpynoBaHwMs eHTp «Touka poctay /
JICTCKOT0 TexHomnapka «KBaHTOpUyMm».

K koniy oOyuenus B 9 kJjacce mpeIMeTHbIC pe3yabTaThl HA 0Aa30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® WCIOJIb30BaTh IMIOHATHA: CHCTeMa OTcu€ra, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTo JABMKeHHUs, nedopMmarus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHl HWCIyCKaHWS W TODJIONIeHHs, anbda, Oera- M ramma-
W3IJIy49CHHUS], U30TOIIbI, SACPHAs SHEPTeTHKA;

® pa3iIuyaTh SABJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIIMHEMHOE IBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE, CBOOOIHOE Ta/IEHNE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PE30HAHC,
BOJTHOBOE JBWIKEHUE, OTpaXCHHE 3BYKa, NPSIMOJMHEMHOE PaclpOCTPaHECHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3IYy4eHUs)
MO0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SIBJICHUI B OKpYXaromeM Mupe (B
TOM yucie (PU3NYECKUE SIBJICHHUS B MPHUPOE: MPWIMBLI U OTJIUBBI, JIBH)KCHHUE TUTAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JIEUCTBHE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
GOH, KOCMHYECKHE JIy4H, PaJHOAKTHBHOE W3IYYCHHE TMPUPOTHBIX MUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/lady B Y4eOHYIO, BBIJACISATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OMWCHIBATh M3yYEHHBIC CBOWCTBA Tel U (GU3UUECKUE SBICHUS, UCTIONB3Ys (PU3UICCKHE
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tea, UMITYIIbC
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CHJIBI, MEXaHMYECKasi paboTa U MOILIHOCTh, TOTEHIUAJIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMANIbHASI SHEPTUS CKATON MPY>KUHBI, KUHETHUECKas
DHEPIus, MOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, I10KA3aTellb MPEIOMIICHUS
cpezbl), MPU ONUCAaHUM IMPABHIIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HMPUHIMII CYNEPIO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPAKEHMsSI M TIPEIOMIIEHHUSI CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0oBOro HU
MaccoBOro 4YHcel TMpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MUYECKHE IMPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SABICHHH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBl M (OpMyJibl, CBs3bIBarOlLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WU
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMEBIE JUIS PELICHHUS,
IOPOBOIUTH PACUYETBl M  OICHHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh TPU TOMOIIH (PH3HUECKUX
METO/I0B,  MCIIONB3ys  ONMCAaHUE  WUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
NpPENONI0KEeHNE, OICHWBAaTh INPABWIBHOCTh TOpPSJIKa MPOBEAECHUS MCCIEI0BAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPTUU, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbI MaJIbIX KOJeOaHWH, NPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pa3JIoOKEHHUE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300paKeHHsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIoIeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HAOOpa 000PyYAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHI0O NPAMBIX HM3MEPEHUH, ONpenenss CcpeaHee
3HaueHHe u3MepsaeMoil BelUYUHBl ((POKYCHOE pacCTOsIHHME CcOOUparoie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUO0opa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KoleOaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBETa OT yrja HaJeHHus U
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yrila NpeaoMIICHHs OT yIJia MajJeHus): IUNIAHUPOBATh UCCIIE0BAHNE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yabTaThbl IOJYYEHHOHW 3aBHCUMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AETaTh BBIBOJABI MO PE3ylIbTaTaMm
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHMS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MEXaHHUYecKas pabora u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojJeOaHUH MaTEMATUYECKOTO0 U IPYKUHHOIO
MasTHUKOB, ONTHYECKass CHJIa COOMparoIled JIMH3bI, pPAJUOAKTUBHBIA  (HOH):
IUIAaHUPOBAaTh WM3MEPEHUs, COOMUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, Cenysl NMPEAJIOKEHHON MHCTPYKLIMH, BBIUUCIISTH 3HAUEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE peE3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
HM3MEPEHHUI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENIEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHast MOJIENIb ATOMA, HYKJIIOHHAsi MOJIeJIb AaTOMHOTO 1pa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU MOJIOKEHHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOoAImapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucrosnb3ysd 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MPHU PELICHUH Y4eOHO-
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl OCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

IPUBOJIUTH TMpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpHUMEpax) NPaKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MNpH OOpalleHud ¢ OpudopaMH M TEXHUYECKHMH YCTpOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKarolllei cpere;

OCYILIECTBIIATh MOMCK HMH(pOpManuu (¢u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHpPYsl TMOMCKOBBIM 3allpoC, HAXOAUTh IYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YEOHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJIeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUN U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJbKHUX HCTOYHUKOB (DHU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJbTaThl MPOEKTHOM WJIM MCCIEN0BATENIBCKON IE€ATENbHOCTH, TP 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM MOHATUHHBINA amnmapar M3y4yaeMmoro pasaena (U3uKd Hu
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CONPOBOX/ATh BBICTYIUICHHE MpEe3eHTAlue ¢ Y4ETOM OCOOCHHOCTEH ayAUTOPUH
CBEPCTHUKOB.

IIPOBOJIUTH OIBITHI (J1A00OPATOPHBIEC IKCIEPHUMEHTBI) C UCIIOIb30BAaHUEM aHAJIOTOBOT'O
1abopaTopHOTo 000pyHOBaHMS U IU(PPOBOro 0bopyaoBaHus HeHTp «Touka pocTay /
JIETCKOTO TeXHoMmapka «KBaHTOpHYyM».
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
No | Ha3zpanue tembl Komuue | Koutponsnbie | [Ipaktrdeckue | DJIEKTpOHHbBIE BocnuTarenbHblii KOMIIOHEHT COJIEPKAHUS
n/n | (pa3nmena) CTBO paboTHI paboThI (undposbie) paboueii mporpaMmbl
4acoB o0Opa3oBaTebHbIC
pecypchbl
1 dusnka 1 GU3NIECKHE 3 1 https://m.edsoo.ru | chopMUPOBAHHOCTH TPAXKTAHCKOM MOZUIIHN
METOIbI H3yYCHUS oOyJaromerocsi Kak akTHBHOTO U
TIPUPOJIBI OTBETCTBEHHOTO YJIEeHa POCCUKCKOT0O O0IIEeCTBa;
2 | [lepBoHauasbHBIC 6 1 2 https://m.edsoo.ru
CBEICHUS O CTPOCHUU PUHSTHAE TPATUITUOHHBIX 00IICYETIOBEUECKUX
BEIICCTBA T'YMaHUCTHYECKHUX U IEMOKPATHUECKUX
3 BsaunmoseiicTBue Ten 23 1 3 https://m.eds00.ru | LEHHOCTEH;
4 | JlaBjeHue TBEPAbIX TEJ, 20 1 2 https://m.edsoo.ru
ra3oB, KUAKOCTEH TOTOBHOCTh BECTH COBMECTHYIO JICITCIHLHOCTD B
5 PaboTta 1 MOIIIHOCTb. 14 1 3 https://m.edsoo.ru | HHTEpecax IpakJaHCKOro o01ecTBa,
3Heprl/[;[_ Y4aCTBOBAaTh B CAMOYIIPAaBJICHUH B
6 HTorosoe MOBTOPEHUE 2 O6pa30BaTeHLHOI‘/’I OpraHu3aluu,

YMCHHC B3aI/IMO,I[CI\/'ICTBOBaTL C conMaJabHbIMH
UHCTUTYTaMU B COOTBETCTBUU C UX q)yHKIII/ISIMI/I
N Ha3HAYCHUCM,

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU
JEeATEIbHOCTH;

c(hOPMHUPOBAHHOCTH POCCHICKOMN TpaK TaHCKON
HUJICHTUYHOCTH, NaTPUOTU3MA;

HEHHOCTHOC OTHOIICHHUE K I'OCYAapCTBECHHBIM
CHMMBOJIaM, JOCTHXKCHUAM pOCCHﬁCKHX y‘IéHBIX B
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obsacTu (GU3UKH U TEXHUKH;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO ITOBEICHUS;

CIIOCOOHOCTD OIICHUBATh CUTYyallUIO 1
INpUHUMATh OCO3HAHHBIC PCIICHUA,
OPHUECHTHUPYACH HA MOPAJIbBHO-HPAaBCTBECHHBIC
HOPMBI 1 ICHHOCTHU, B TOM YUCJIC B
ACATCIIbHOCTH y‘IéHOI‘O;

OCO3HAHME JIMYHOTO BKJIJIa B TOCTPOCHHE
YCTOWYHBOTO OYIYIIETO;

ICTETUUYECKOE OTHOLIEHUE K MUY, BKIIIOYas
3CTETUKY HAy4YHOI'O0 TBOPYECTBA, IPUCYLIETO
¢usnyeckoil Hayke;

UHTEpEC K Pa3InYHbIM chepam
npo¢eCCUOHANTBHON IeATETFHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3HMKON U TEXHUKOM, yMEeHUE
coBeplIaTh OCO3HaHHBIN BBIOOp OyaymIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE
JKHU3HCHHBIC ITJIaHBI,

Hroro

68
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8 KVIACC

Ne Ha3Banue Tembl Bcero Kourpoasbnbie | [IpakTnyecku | Ji1eKTPOHHBbIE BocnuraregbHbIil KOMIIOHEHT COIeP/KAHUSA
n/n | (pasmesa) 4yacoB | padoThbl e padoThbI (undposbie) padoueii mporpamMmbl
oOpa3oBaTe/ibHbIE
pecypchl
1 TemnoBsie 24 1 2 https://m.edsoo.ru c(OpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU
SIBJICHUST o0yJaromerocs: Kak akTHBHOTO U
2 Onekrpuyeckue 28 2 3 https://m.edsoo.ru OTBETCTBEHHOIO 4JIEHA POCCUHCKOTO
SIBIIEHHUS 00I11eCTBa;
3 MarHuTHbIE 6 1 5 https://m.edsoo.ru
SIBJICHUSI MPUHSTHE TPATUIIMOHHBIX 00IIEeUeTI0BEYECKUX
4 CaetoBbIC 9 1 https://m.edsoo.ru I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
SIBJICHUS LEHHOCTEH;
5 [ToBTOpEeHHNE 1

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh
B MHTEpecax IpakIaHCKOro 00IecTBa,
y4acTBOBaTh B CAMOYNPABJICHUU B
o0pa30BaTeNbHON OpraHu3aluu;

YMCHHC BSaHMOHCﬁCTBOBaTB C conuaJabHbIMH
HUHCTUTYTaMU B COOTBETCTBUU C UX
Q)YHKHI/IHMI/I N Ha3HAYCHUCM,

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOU
JIeATEIILHOCTH,

c(hOpMUPOBAHHOCTH POCCUHCKON TPaXKIAHCKON
HUJICHTUYHOCTH, NaTPUOTU3MA;

HEHHOCTHOC OTHOIICHHUE K I'OCYAapCTBECHHBIM
CHMMBOJIaM, JOCTHXKCHUAM pOCCHﬁCKHX y‘IéHBIX
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B 00s1acTH (DU3UKH U TEXHUKH,

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO ITOBEICHUS;

CIIOCOOHOCTD OLCHMUBATb CUTYyallUIO U
INPpUHUMATh OCO3HAHHBIC PCIICHU,
OPHUECHTHUPYACH HA MOPAJIbBHO-HPAaBCTBECHHBIC
HOPMBI 1 ICHHOCTHU, B TOM YUCJIC B
ACATCIIbHOCTH y‘IéHOI‘O;

OCO3HAHME JIMYHOTO BKJIJIa B TOCTPOCHHE
YCTOWYHBOTO OYIYIIETO;

ICTETUUYECKOE OTHOLIEHUE K MUY, BKIIIOYas
3CTETUKY HAy4YHOI'O0 TBOPYECTBA, IPUCYLIETO
¢bu3nyeckoil Hayke;

UHTEpEC K Pa3InYHbIM chepam
npo¢eCCUOHANTBHON EATETbHOCTH, B TOM
YHCJIC CBS3aHHBIM C PU3UKOHM U TEXHUKOMH,
yMEHHE COBEPIIaTh 0CO3HAHHBIN BEIOOD
Oymy1ieit mpodeccuu U peaaTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHBbI,

Hroro

68
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9 KJIACC

Ne | HazBanue TeMbl Bcero | KoutpouabHbie | [IpakTuyeckune | DIEKTPOHHBIE Bocnurare/ibHBII KOMIIOHEHT COJlEPKAHUS
n/n | (pa3ngeJa) 4yacoB | padoThl padoThI (uuposeie) padoueii mporpaMmbl
oOpa3oBaTebHbIC
pecypcebl
1 3aKoHbI 35 1 3 https://m.edsoo.ru c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIUN
B3alMOJIEHCTBUS U 00yyYaromerocs Kak akTHBHOT'O M OTBETCTBEHHOTO
JIBUKCHHUSI TEJ YJIeHa POCCUICKOT0 00IECTBa;
2 MexaHuueckue 15 1 4 https://m.edsoo.ru
KojeOaHus U MPUHITHE TPAIUIUOHHBIX 00IIEUYETIOBEUYECKUX
BOJIHBI. 3BYK I'YMaHUCTHYECKHUX U IEMOKPATHUECKUX
3 | DnekrpomarautHoe | 24 1 2 https://m.edsoo.ru LEHHOCTEN,;
noJie
4 Crpoenue atoma u | 20 1 1 https://m.edsoo.ru TOTOBHOCTb BECTH COBMECTHYIO JICATEIIBHOCTD B
aTOMHOTO sijipa MHTEpecax rpakJaHCKOro 00IIecTBa, y4acTBOBATh
5 CrpoeHue u 5 B CAaMOYIIPABJIEHUU B 00pa30BaTeIbHOM
HBOJIIOLIUS OpraHu3aIuy;
Bcenennon

YMCHUC B3aHMO,Z[eI>'ICTBOBaTB C conuaJIbHbIMHA
HHCTUTYTaMH B COOTBETCTBUU C UX Q)YHKHI/ISIMI/I u
Ha3HAa4YCHUEM,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU
JeITEeIILHOCTH,

c(hOpMUPOBAHHOCTH POCCUICKON IpaXKTaHCKOU
WJICHTUYHOCTH, MaTPUOTU3MA;

HEHHOCTHOC OTHOMICHUE K T'OCYAapCTBCHHBIM
CHMBOJIaM, JOCTUXKCHUAM pOCCHfICKHX y‘-IéHLIX B

obnacty GU3UKH U TEXHUKH,

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS,
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OTHUYCCKOI'O ITIOBCIACHUA,

CHOCOOHOCTH OLIEHUBATH CUTYALUIO U IPUHUMATh
OCO3HAHHBIC PELICHUs, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B
TOM YHCJIE B I€ATEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaa B IOCTPOCHHE
YCTOHYHBOTO OYyIyIIEro;

9CTETUYCCKOC OTHOIICHUC K MUPY, BKIIHOYasd
ACTETUKY HAy4YHOI'O TBOPUYECTBA, IPUCYIIETO
¢du3nueckoil HayKe;

MHTEPEC K pa3In4HbIM chepam npopeccuoHaIbHON
JeSITETLHOCTH, B TOM YHUCIIE CBSI3aHHBIM € (PU3UKOM
Y TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

Uroro

102
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