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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mpakTU4YecKOro kKypca mno (u3uKe Ha YpOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHMs COCTaBJieHA Ha OCHOBE IOJIOKEHHM U TpeOOBaHUUM K pe3ylbTaTam
OcBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTPAMMBI,
npeacraBieHHpix B ®I'OC OO0, a Takke ¢ yuérom (denmepanpbHO paboueit
nporpaMmbl - BocnuTaHuss W KoHuenumu mpenojaBaHus ydeOHOro mpeaMera
«Dusukay.

Copepxanue mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYy4YalOIIMXCS M OPraHU3ALMI0 HW3YYEHUs
GU3MKM Ha JEATeNIbHOCTHOM ocHoBe. B mporpamMme 1o Qu3MKe yYUTHIBAIOTCA
BO3MOXHOCTH yueOHOTO mnpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM UM METaIlpEAMETHBIM pe3ysibTaTaM OOyUeHHs], a TaKkKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma no ¢u3mke ycTaHaBIMBAET paclpe/iesieHne y4eOHOro MaTepuaia mno
rogam oOydeHus (IO Kjaccam), MpeAjaraeT IMNPUMEPHYIO IOCIEI0BATEIbHOCTD
W3YYEHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEPKaHUS U yUETe
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXCs.

[Iporpamma no ¢pusuke pazpadoTaHa ¢ LENbI0 OKa3aHUsI METOAUYECKOMN TOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY IIPEIMETY.

®dusuka SABISETCS CUCTEMOOOPA3yIOIIUM Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX
MIPEAMETOB, TOCKOJIbKY (PM3UUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHU,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, acTpOHOMHEN U (u3nuecKkoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUHYI0 KApTUHY MHpa, MPEIOCTaBIIAECT HanOojee SICHbIE
oOpa3ipl NPUMEHEHUS HaydHOrO0 MeETOoJa IO3HaHUs, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 337ad (PU3NUECKOTO 00pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJyarouuxcs.

N3yuenne Gpu3uku Ha 0a30BOM ypOBHE MPEIOIAraeT OBIaICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HHTEPIPETUPOBATH JAHHBIC U MCIOIH30BATh HAYYHBIC JOKA3aTEIhCTBA
IUIS TIOJTyY€HUs BBIBOJIOB.

[Henmu wu3ydeHus ¢U3UKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
ompenenensl B KoHuemnuu mnpenogaBaHus ydeOHOTo mpeameTa «Dusuka» B
oOpasoBarenbHbIX opranmu3aiusix Poccutickoit deneparum, peaaTu3yomux OCHOBHBIC
oOuieoOpa3oBareibHble  IPOrpaMMbl,  yTBepkAEHHOM  pewmenuem  Koseruu



MunuctepcTBa nmpocsenienust Poccuiickoit @eneparuu (mpotokoii ot 3 aexadps 2019
r. No IIK-4BH).
e usyyenus pusuku:

IPHOOPETCHUE HHTEpeca M CTPEMIICHHS OOYydYaloIIuXCsS K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTE;

pPa3BUTHE TPEACTABICHUA O HAYYHOM METOJIC MO3HAHWUS U (HOPMHUPOBAHUE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHrE TPEACTABICHUNA O pOAM (PU3MKH JJIsI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MIPE/ICTABICHHUM 0 BO3MOKHBIX chepax Oymymiei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBS3aHHOW ¢ (DU3MKOM, IMOJATOTOBKA K
JajabHenIeMy 00OyUYeHHIO B 3TOM HaIpaBJICHUH.

JlocTrkeHre 3TUX 1Lejield MporpaMMBbl Mo (PU3MKE Ha YPOBHE OCHOBHOT'O OOILIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

nprUOOpEeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MPUOOPETECHUE YMEHHUN ONMUCHIBATh U OOBACHATH (PUIMUECKUE SIBICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TNPOCTEHIMMX  pacuéTHBIX 3amad ¢
UCIIOJIb30BaHUEM buznuecKux MOJICIIEH, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMEHUN HAOIIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopatopHble  pabOThl W DIKCHEPUMEHTAJbHbIE  HMCCJIEAOBaHUA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paldOThl ¢ MHpOpMaIHEeH (PUINYECKOTO ColepKaHus,
BKJIFOYAsi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIKCHHSIX (U3HMKH, aHAU3 U
KPUTHYECKOE OIICHNBaHNE WH(OPMAITUH;

3HAKOMCTBO CcO cepaMu nMpodecCuOHATBHON AESTEIbHOCTH, CBSI3aHHBIMU C
(bu3HUKOM, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA IOCTUKEHUSIX
(bu3HUecKoi HayKHu.

Ha u3yuyenue yuebHoro kypca «IIpaktukym mno ¢pusuke» Ha ypoBHE

OCHOBHOTO 00111er0o 00pa3oBaHus 0TBOANTCA B 7 Kitacce 34 uaca (1 yac B Heaenmo), B
8 xiacce 34 yaca (1 yac B Hezesio).

COAEPXAHUE OBYUYEHUA

7 KIIACC



Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAOLIEro MUpa.

®uszuka — Hayka o mpupone. SBneHus npuponpl. DUNYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeanuuHbBL. I3mepenune Qusnuecknx BenuuyuH. Dusznueckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAyKd H3ydaloT MPHUPOLY.
EcTecTBeHHO-Hay4YHBI METOJ TO3HAHUA: HAOJIOJCHHE, TOCTAaHOBKAa HAay4YHOIO
BOIIPOCA, BBIIBMXKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HabmoaeMoro sBieHus. Onucanue pU3NuecKkux SBICHUHM ¢ TOMOIIBIO MOJIEIICH.

JHemoncmpayuu.

1. MexaHn4ecKkue, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.

2. @usnueckue NpuOOPHl U TpoLEaypa MPSAMBIX U3MEPEHUN aHAJIOrOBBIM U
I (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHre UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbopa.

2. H3mepeHue pacCTOSAHUM.

3. W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OrmpeneneHue pa3MepoOB MaJbIX TEI.

5. M3MepeHnue TeMiiepaTypbl IpH HOMOILIY KUIKOCTHOTO TEPMOMETPA U TATUMKA
TEMIIepaTyphl.

6. IIpoBeneHue wuccnenoBaHMWs IO NPOBEPKE THUIIOTE3BI: JAIbHOCTh IOJIETA
IIapuKa, MYHIEHHOIO TOPU30HTAJIBbHO, TeM Ooublie, 4eM OOJjblle BbICOTA
ycKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITHL, JOKa3bIBAIOIINE

JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBrxkenue yactun BemiectBa. CBfA3b CKOPOCTH JABWKEHHUS YacTUL[ C
temnepaTtypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopeiicTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH WU TBEPIBIX
(xpucTayuinyeckux) Tei. B3auMocBsi3b MEXIy CBONCTBAMHU BELIECTB B pa3HBIX
arperaTHbIX COCTOSHHMSIX U HMX ATOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIBI.

Jlemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOmronenue siBiieHUi, OOBICHIIOMUXCS NPUTSKEHUEM UM OTTAJIKUBAaHUEM

YaCTHUI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. Ormenka nuaMeTpa aToMa METOJO0M PSJIOB (C HCIOb30BaHUEM (GoTorpadmii).
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2. OnbIThI 10 HAOJIIOICHUIO TEMIOBOT'O PACIIMPEHHUSI Ta30B.

3. OnbIThI IO OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.

MexaHnueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. Cpennsii CKOpOCTb IPU HEPAaBHOMEPHOM JBHKEHUH. Pacyér mytu wu
BPEMEHU JBUKEHUS.

SBneHue wuHepuUMU. 3aKOH HHEpUMH. B3auMojelcTBHE TeNl Kak MpUYMHA
M3MEHEHHMS CKOPOCTH JBWKEHHU Tell. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHoCTh
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuita kak XapakTepucTrKa B3anmoaeicTBus ten. Cuma yrnpyroctu u 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS M CHJIA TSKECTH.
Cuna TsokecTH Ha Jpyrux IuiaHerax. Bec tema. HeecomocTs. CrnoxeHue cui,
HaIIPaBJICHHBIX MO OAHOUN mpsiMoi. PaBHozaelcTByromas cuil. Cuna tpeHus. TpeHue
CKOJIB)KEHHS U TPEHHUE NOKOA. TpeHue B IPUPOAE U TEXHUKE.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIEHUS W YBEJIWYEHUs JNaBieHHs. JlaBleHue rasa.
3aBUCMMOCTh JaBJE€HHUS Ta3a oT o00béMa, TemmepaTypbl. llepenaua naBieHUs
TBEPABIMU TEJAMH, >KMJAKOCTSAMM M razamu. 3akoH Ilackansa. ITneBmarnueckue
MalIMHbl. 3aBUCHUMOCTh JaBJICHUS JKUJIKOCTH OT IIIyOMHBI. ['HapocTaTHueckuil
napagokc. CooOuaromuecs: cocyabl. [ uapaBinuecKue MEXaHU3MBbI.

AtMocdepa 3emuin u arMmochepHoe naaBieHue. [IpuymHBI CylIeCTBOBaHUS
BO3AymHOM oOonouku 3emuu. OnweiT Toppuuennu. M3Mepenue arMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOIO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOpSI.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO 1aBICHUS.

JleficTBUE KXUIOKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNO. BeITamKkuBaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HAaKJIOHHas IUJIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [I[puMmeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY. «30510TOe
npaBuio» mexanuku. KIIJ[ mpocTteix MexaHu3moB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHermyeckas M NOTEHUMAJIbHAs  JHEPIUs.
IIpeBpaiienre 0JHOTO BHJIA MEXAHMYECKOM DHEPTUM B IPYrod. 3aKOH COXPAHEHUS
SHEPIrUU B MEXAHUKE.

8 KVIACC

Pa3znea 1. TensioBble siBJIeHHS.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOM TEOPUH  CTPOCHUS
BemiectBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJd. OTBITHI, MOATBEPKIAIOLINE

OCHOBHBIC€ ITOJIOKCHU A MOJ'ICKy.]'IHpHO-KPIHCTH‘ICCKOﬁ TCOpHUMN.
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Monenn TBEPIOro, JKMJIKOIO M Ta3000pa3HOTO COCTOSHUI  BELIECTBA.
Kpucrannmueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYJSIPHO--KUHETUYECKOM TEOPHHU.
CmaunBaHMe U KalWJUIAPHBIE sIBICHUS. TeIIoBOE pacliupeHUe U CKaTHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YACTHII,
BuyTtpennss sueprus. CnocoObl 3MEHEHHs BHYTPEHHEW SHEPruu: TeIioneperaya u
coBeplieHne paboTel. Buuapl Temonepenayu: TEMIONPOBOJHOCTb, KOHBEKLIHA,
U3JIy4YEHHE.

KonnuecTBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro OanaHca. [1naBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3zoBanue u
KoHJeHcauusa. Mcnapenwe. Kunenuwe. VYnaenpHas Temiora napooOpa3OBaHMS.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHMUS.

BrnaxnocTts Bo3ayXa.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.

[Ipunuunel pabotel TeroBbix jBurareneil KIIJ TtemmoBoro aBuratens.
TennoBple ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHMsI U IIPEBPALECHUS SHEPTUHU B TEIIOBBIX MPOLECCAX.

Pa3nes 2. DjeKTpu4ecKue U MAarHUTHbIE SIBJICHUS.

OnekTpu3aums Tel. J[Ba poaa 2IEKTpUYECKUX 3apsaoB. B3ammonencTBue
3apsKEHHBIX Tel. 3akoH KyiioHa (3aBUCHMOCTB CHIIBI B3aUMOJEHCTBUSA 3apSKEHHBIX
TE€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY TEIIAMU).

Onextpuyeckoe mnozne. Hampsoxk€HHOCTh anekTpudeckoro mnouns. I[lpuHnun
CYINEPIO3ULIMHU FNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudecknx 3apsaoB. DJIEMEHTAPHBIA DJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. [IpOBOTHUKH M IUIIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsza.

ONEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMUS JJIEKTPHUUYECKOTO  TOKA.
MCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS DJIEKTPUUYECKOro ToOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpudeckass  nenb. Cuima  TOKa.  DJIEKTPUUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBLHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa Jjist
ydacTka nenu. [locnenoBarenbHoe U napajieaIbHOE COEAUHEHNE IPOBOJHUKOB.

Pabota © MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DNEeKTpUYECKUEe LIENU U MOTPEOUTENn ANIEKTpUUecKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTrosiHHBIE MarHUTHI. B3auMMOAEHCTBUE MOCTOSIHHBIX MArHUTOB. MarHutHOE
nojie. MarHuTHOE 1oJjie 3eMJIM 1 €ro 3HaueHHe s )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHuTHOE o€ 3JIEKTPUUECKOTrO TOKA. [I[puMeHeHne ANeKTPOMarHuTOB B TEXHUKE.
JleficTBME MATHUTHOTO TOJIS1 HA TPOBOJIHMK C TOKOM. DIEKTPOABUTATEND IIOCTOSHHOTO



ToKa. lcnosb30BaHue JJIEKTPOJABHUraTelIei B TEXHMYECKMX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Oneitel @apanes. SBneHne 3neKTpoMarHUTHOW mHAykuuu. IIpaBuiio JleHna.
OnexTporenepaTop. CrocoObl MOTYYEHUSI NEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUN
Ha BO300OHOBJIIEMBIX UCTOUYHUKAX SHEPTUU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Nzydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUs HAMpPaBICHO HA
JOCTUKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX M TMpPEIMETHBIX 00pa30oBaTEeNbHBIX
pe3yJIbTaTOB.

B pesynbrate uzyueHus GuU3MKU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus y
oOyyarorerocst 0yayT chopMUpOBaHbI CIEIYIOIINE THYHOCTHBIE PE3yIbTAThI B YACTH:
e 1) maTpMOTHYECKOTr0 BOCIUTAHMS:

e — NPOSBJIEHUE MHTEpPECa K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
bu3nYecKoil HayKH;

e — IICHHOCTHOE OTHOUIEHHE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

e — FOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUI
busuKy;

e — OCO3HAaHHE BAXHOCTU MOPAIBHO--DTUYECKUX NPUHLMUIIOB B JESATEIBHOCTH
YYEHOT0;

e 3))3CTeTH4eCKOro BOCIIUTAHMS:

e — BOCIpPHUATHE AICTETUYECKUX KayecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HaHHUE LIECHHOCTH (PU3NYECKON HAyKU KaK MOIIIHOTO MHCTPYMEHTA O3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEH COCTABIISIOMIEH KYJIbTYPHI;

e — Ppa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, HMHTEpPECA K HCCIEAOBATEIIbCKOM
NesATEeIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJIBLHOIO 0JIArOMOJIyYHS:

e — OCO3HaHME UEHHOCTM Oe30MmacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, Ba)XHOCTU TMpaBuil O€30MacHOrO0 TOBEIEHUS Ha
TpaHCIOpTE, Ha J0porax, C JJIEKTPUYECKUM U TEIUJIOBBIM O0OPYJOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

e — chOpMUPOBAHHOCTH HaBbIKa peIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OITUOKY U
TaKOro0 K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPY10BOIO BOCIIUTAHMSA:



— AaKTUBHO€ YYacTH€ B PEUICHUU MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0Opa3oBaTenbHON OpraHu3alliy, TOPOIa, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHii, CBSI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAalLUs HAa IPUMEHEHUE (PU3NUECKUX 3HAaHUM /1JIs1 pelieHns 3a71a4 B 00J1aCTH
OKpYXKalolllel Cpelpl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKHM HX BO3MOXKHBIX
IIOCJIEICTBUN JUIs1 OKPY KaIOLIEH CPEbl;

e — OCO3HaHUE TIJOOAJBHOTO XapaKTepa 3KOJOTMYECKUX NpoOJieM M IMyTed ux
peuieHus;

e 8) agmanTamMMm K HM3MEHSIOIIMMCH YCJIOBHUSIM COLHMAJIBLHOM W IPHPOAHOM
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJECUCTBUH IIPU BBIIIOJIHEHUU UCCIIEOBAHUM U IPOEKTOB
(bu3nyecKoil HalPaBICHHOCTH, OTKPBITOCTh ONbBITY U 3HAHUSAM JPYTHUX;

e — T[OBBIIICHUE YPOBHA CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEATEIIBHOCTD;

e — MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie (GOPMYJINPOBAThH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHue J1e(PULUUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JIACTH
busuky;

e — IJJAHUPOBAHUE CBOETO PA3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUN;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX IJI00AbHBIX OCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUS MporpaMMbl 1O (GU3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUeOHBIC NEUCTBUS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIBbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBUA:
e BBISBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC PU3HAKA OOBEKTOB (SIBJICHUH);
e YCTAHABJIWBAThH CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHHs U CPAaBHEHUS,



BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCMaTpHBaeMbIX (hakTax,
JaHHBIX U HAOIOICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SBICHUSIM;

BBISIBJISITh TPUYMHHO--CJICACTBEHHBIE CBSI3M MPH HM3YyUYEHUU (HUBHUECKUX
SIBJICHUI W TPOIIECCOB, JIENaTh BHIBOBI C HCIIOJIB30BAaHUEM JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIIOUEHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HUEeCKNX BEINYNH;

CaMOCTOSITENIbHO BBIOMpaTh Croco0 pemieHus: yueOHoM (u3nueckoi 3amadu
(cpaBHEHHE  HECKOJNBKMX  BapHaHTOB  pEIICHUs, BBIOOp  Hambosee
HOJXOJAIIETO ¢ YYETOM CAMOCTOSTENIFHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eCTBUSA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
Gu3MUecKuil  SKCIEPUMEHT, HeOOJbIIOe HCcclieoBaHuE (U3UUECKOTO
SABJICHUS;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TTOJTYICHHYIO
B XOJI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYJIUPOBATH OO0OOIIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PUIUUECKUX MTPOLIECCOB,
a Tak)Xe BBIJBUTATh MPEANOJI0XKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHATh PA3JIUYHBIC METOJIbl, HHCTPYMEHTBI M 3aIlpOChl MPH MOUCKE U
oTbope uWH(pOpMaNMU WM JAaHHBIX C YYETOM NPEIIOKEHHOW Y4YCOHOM
dbu3nyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3JIMYHBIX BUJOB U (DOPM IPECTABIICHHS;

CaMOCTOSITCJIbHO  BBHIOMpaTh  ONTHUMAJIbHYIO  (QopMy  IIpeJCcTaBIICHHS
uH(pOpMaIMKM ¥ WUTIOCTPUPOBATH PeIllacMbIe 3a]]a4l HECIIOKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUA:

B X07I€ 00CYXIeHUSI y4eOHOT0 MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PaboT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TMOJACpKaHUE
0aroxeIaTeaIbHOCTH OOIICHNUS;

COTIOCTABIIATH CBOW CYXKICHUS C CYXXIACHUSAMHU JAPYTHX YYaCTHUKOB JTMAJIOTa,
OoOHapy>KHUBaTh PA3IMUNEC U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEICTABIATH PE3YJIBTAThl BBIMOJHEHHOTO (PU3NYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBHYaJIbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATD 1I€JIM COBMECTHOM JESTEIbHOCTH, OPTraHU30BbIBATH JAEUCTBUA IO
e€ JTOCTIKEHHIO: PACHpPEeNATh POIH, 00CYKIaTh MPOLECCHl U PE3yIbTAThI
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJHATH CBOIO 4YacTh PalOTHI, JOCTUTas KA4eCTBEHHOTO pe3yJibTara IIo
CBOEMY HAIpPABIICHUIO U KOOPIUHHUPYS CBOM JIEUCTBUS C APYTUMHU YICHAMU
KOMaH/Ibl;

OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOJYKT MO KPUTEPUSM,
CaMOCTOSTENIEHO C(HOPMYTHMPOBAHHBIM YUACTHHUKAMH B3aUMO/ICHCTBHSL.

PeryisiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1eiCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJIATH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOMIMX IS
penieHus (U3NIECKUX 3HaAHUI;

OpUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPUHATHS  pPELICHUHN
(MHAMBUAYaAJIbHOE, NPHUHATHE pEIICHHs B Tpynne, MPUHATHE pelIeHUu
rpynmoin);

CaMOCTOSITENIbHO COCTaBJISITh QJTOPUTM pELICHUs] (PU3NYECKOW 3alaydl WU
[UIaHa HCCJENOBAaHUS C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHU;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIBLHbINA HHTEJJIEKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U MIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSACHATh  NPUYMHBI  JOCTWKEHUS  (HEIOCTHXKCHHS)  pe3yJbTaTOB
NEeATEIbHOCTHU, J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(bU3UYECKOro UCCIIe0BaHUs UM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIILCTB,
U3MCHHBIINXCS  CUTYyallMii, yCTAHOBJIGHHBIX  OIIUOOK,  BO3HUKIIUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM;

CTaBUTbH ce0s HA MECTO APYroro 4eJoBeKa B XOJE Cropa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY APYroro;
pU3HABATh CBOE MPABO Ha OMIMOKY MpPH peleHuH (HU3NIECKUX 3a/1a4 WA B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHus B 7 Kjacce npeaMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:
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UCIIOJIb30BaTh MOHTHS: (U3HUECKUE U XUMUYECKUE SIBJICHMSI, HAOJII0IEHUE,
OKCIIEPUMEHT, MOJIEb, THIOTE3a, CAVUHUIBI (U3MYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHMS  BellecTBa  (TBEpIOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe ABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ynpyras, IiacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,
pasnuyaTh sBiaeHUS (auddys3us, TEIIOBOE IBMKEHUE YACTHIl BEIIECTBA,
paBHOMEPHOE  JBWKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEPIus,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHOW OCBIO
BpallleHUs, TIepeaadya JaBJICHUSI TBEPIbIMU TEIIAMH, KUIKOCTSIMHU U Ta3aMH,
aTMocepHOE MJaBJICHHWE, IUIaBaHWE TeEJ, NPEBPAIICHUS MEXaHUICCKON
SHEPruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX PU3NYECKUX SIBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4YHuCie PU3NYECKUE SBIICHUS B MIPUPOJIE: MPUMEPHI JTBUKEHUS C
Pa3IUYHBIMH CKOPOCTSIMH B KMWBOM M HEKUBOW NPUPOAE, NCUCTBHUE CHIIbI
TPEHUsI B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBJICHUS Ha >KUBOM
OpraHu3M, IUIABaHHWE PbHIO, pbIYard B TEJie YEJIOBEKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 3ajady B Y4YeOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONUCHIBATh M3YUYCHHBIC CBOWMCTBA Tl U (PU3UYECKHUE SIBJICHUS, HCIOIL3YS
dbu3uYecKkre BEJIMUMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpOCTb, CPEAHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIa TSIKECTH, BEC TeJla, CUjla
TpeHUs, JaBjieHue (TBEPOTO Tela, )KUJIKOCTH, ra3a), BHITAIKUBAIOIIAs CUJla,
MeXaHuueckas paboTa, MOIIHOCTb, TIJICYO CUJIbl, MOMEHT CHJIbI, KOO DUITUEHT
MOJIE3HOr0 JCHCTBUS MEXAHU3MOB, KHHETHYECKass M TOTEHIMaJbHAS
DHEPrusi), TPH OINUCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIMYUH, UX 0003HAYEHUS U €AMHUIIBI (PU3NUECKUX BEITUYHH,
HaXOIuTh (HOPMYJIbI, CBSI3bIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIHYHUHY C
IPYTMMHM BEJIWYMHAMU, CTPOUTh TpadUKd H3YUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3YS TIPABUIIA CIIOKEHUS CUJI (B0JIb OJHOM MPAMON ), 3aK0H [ 'yKa, 3aK0H
[Tackans, 3akoH ApxuMmesa, MpaBujIo paBHOBECHS pbldara (0Ji0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUH, NMPU ITOM
JaBaTh  CJOBECHYIO  (OpPMYJIHMPOBKY 3aKOHAa M  3alKChIBaTh  €r0
MAaTeMaTUYECKOE BHIPAKEHUE;

OOBSACHSITH (PU3NUYECKUE SBJICHHUSI, MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYMHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 JTIOTMYECKUX
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mIaroB ¢ Onopod Ha 1—2 HU3y4EeHHBIX CBOMCTBA (U3MUECKUX SIBIICHUI,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7a4d B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsA3BIBaIONME (PM3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMKUChIBaTh KPATKOE YCIOBHUE, MOACTAaBIATh (PU3MYECKHE BETUYUHBI B
GopMynpl M TPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HE0OXOAMMBIE ISl pEIEHUS 3a]1a4, OLEHUBATh PEATMCTUYHOCTD MOJyYEHHOU
(U3HYECKON BEIIMUUHBI,

pacno3HaBaTh NPOOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3HMYECKUX
METOJIOB, B  ONHCAHUM  HUCCJENOBAaHMUS  BBIACIATH  MPOBEPSEMOE
MPEANOJIOKEHNUE (TUIIOTE3Y), pa3ndyaTh U MHTEPIPETUPOBATH MOJYyUYECHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJE OIbITA, JENaTh BBIBOJABI IO €ro
pe3ynbTaTam;

IIPOBOJIUTH OIBITHI IO HAOIOACHUIO (DU3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh MNPOBEPSIEMbIE MPEANONIOKEHUSA, COOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYIOBaHHUS, 3alUChIBaTh XOJ ONBITA U
bopMyIUpPOBATH BHIBOJIHI;

BBINOJIHATH NPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAcChl Teja, 00bEMa,
CWIbl U TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX M IHU(PPOBBIX
npuOOpPOB, 3alUChIBaTh IOKa3aHUA MNPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
ApPYyroll C UCHOJB30BaHUEM MPSAMBIX HU3MEPEHUM (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBIKYILETOCS TeJla OT BPEMEHM JIBUYKECHHUS Te€Ja, CUIIbI TPEHUS
CKOJBKEHUS OT Beca Tejla, KadecTBa OOpabOTKH IMOBEPXHOCTEW Tl u
HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOMIAJA CONPUKOCHOBEHUS TE€J, CHIIbI
yOPYrOCTH OT YJ/UIMHEHHS TPY>KUHBI, BBITAJIKUBAIONICH CUJIBI OT 00BEMaA
NOTPYKEHHOM YacTU TeJla U OT IJIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeN0, YCIOBHM
MJIaBaHUs TeJ, YCIOBMM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM y4E€OHOTO HCCIENOBaHUS, COOMPATh YCTAHOBKY U BBINOIHATH
U3MEpEeHMs], CleAys MPEeAJIOKEHHOMY IUIaHy, (PUKCUpOBATh pe3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BUJAE MNPEAJIOKEHHBIX
TabnuI ¥ rpauKOB, AE€IaTh BHIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;
MPOBOJIUTh KOCBEHHbIE H3MEpPEHUs] (U3MUYECKUX BEIMYMH (IJIOTHOCTH
BELIECTBA KUAKOCTH U TBEPJOTO TeJa, CHJIa TPEHUS! CKOJIbKEHUS, TaBIICHUE
BO3/yXa, BEITAJIKHUBAIOIIAS CUIIA, JEHCTBYIONIAsl HA OTPY>KEHHOE B )KUIKOCTh
TENO, KOA((ULMEHT IMOJIE3HOrO AEUCTBUSA MPOCTHIX MEXaHU3MOB), CIEAYs
NPENJIOKEHHOW WHCTPYKIMU: TIPU  BBINOJIHEHUH H3MEpPEHUN coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIIAT 3HAYE€HUE HCKOMOW BEJTMYHHBI;
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coOJIroaTh MpaBUJia TEXHUKU 0€30MacHOCTH TpU padoTe ¢ jJabopaTopHBIM
000py10BaHUEM;

YKa3bIBaTh MPHUHIIMIBI JCHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, ITUHAMOMETp, COOOIIAIOIIHUECS COCY/Abl, OapoMeTp, phIyar,
IIOJIBMKHBIN M HEMOABHIKHBIN OJIOK, HAKJIOHHAS INIOCKOCTD,
XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YUYECHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha WX oOmNucaHus (B TOM YHCHE: MOJUIUITHUKH,
YCTPOMCTBO BOAONPOBOAA, THIPABINYECKUN MTPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), UCTIOJB3YsI 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJICHUN U HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJAUTH TIPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEPaX) MPAKTUICCKOTO
WCIIONIB30BaHUs  (DU3UYCCKUX 3HAHUW B TIOBCEAHEBHOM JKHU3HU IS
obecrnieueHuss 6€30MaCHOCTH MPU OOpaIeHUH C IPUOOPAMH U TEXHUUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHHS 30POBbS U COOJIIOICHUS HOPM IKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(OpMalnu B IHTepHETE B COOTBETCTBUU
C 33JJaHHBIM MMOUCKOBBIM 3aITPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUN U ITyTEM
CpPaBHCHMS PaA3JIMYHBIX HCTOYHHUKOB BBIJICIATh HHQPOpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBON UITM MOXKET OBITh HEJOCTOBEPHOM;

WCIIOJB30BaTh MPHU BBHIMIOJHEHUN YYE€OHBIX 3aJlaHUi HAyYHO--TIOMYJISIPHYIO
auTeparypy (puU3MUecKOro cojepikaHus, CIPABOUYHBIC MAaTEpHUAIIbl, PECYPCHI
cetu MutepHer, Binamerb nOpuUéMaMM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC KpaTKHE IHChMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB WH(OpManuu (U3UYECKOTO COJIEpKaHUS, B TOM
qyucie myOoJIMYHO JeiaTh KpaTKue COOOIIECHHST O pe3yJsibTaTaX MPOEKTOB WU
y4eOHBIX HMCCJICAOBAHWM, NPH 3TOM TIPAMOTHO HCIIOJIL30BaTh H3YYCHHBIN
NOHATUMHBIA anmapaT Kypca (HM3UKH, COMPOBOXKIATH BBICTYILICHHE
MIPE3CHTALUEN;

MpU  BBIMIOJHEHUHW YYEOHBIX TMPOEKTOB M HCCIENOBAaHUN pachpeacsisiTh
00s13aHHOCTH B TPYIITE B COOTBETCTBUHU C MOCTABICHHBIMU 3a/Ja4aMHU, CJICAUTh
3a BBIINOJHEHHEM IUIaHA JOEHCTBUM, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ, B JICATEIBbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHCHHE OKPY>KAIOITUX.

K xonny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCMOJIb30BaTh MOHATHUSA: MAacca M Pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAILUINYECKUE U
aMmopdHbIe Teja, HACHIIIIEHHBIH M HEHACHIIICHHBIN Map, BIaXKHOCTh BO3IyXa,
TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIJIOBOW JBUTATEIb, 3JIEMEHTapHBIN
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ANEKTPUYECKUI 3apsiji, SJIEKTPUUECKOE I0JI€, MPOBOJHUKU U JUAJIEKTPUKH,
ITIOCTOSIHHBIN JEKTPUYECKUM TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHHS (TEIUIOBOE pACUIMPEHHE M CXKaTue, TeIulolepeaaya,
TEIJIOBOE PABHOBECHE, CMAayHWBaHUE, KaNWULSIPHBIE SIBJICHUSA, HCHApEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiM3alus (OTBep/ieBaHHUE), KHUIICHUE,
Terionepeaaya (TemIonpOBOJHOCTb, KOHBEKIIMS, U3yUYEHUE), AIEKTPU3aALUs
T€J, B3aMMOJICHCTBHE 3apsA0B, NECUCTBUS IEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, ACHCTBME MAarHUTHOIO IOJISI Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIHKS) MO OMUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOUIUX IJAHHOE
duznyecKoe sSBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4Hcie (U3HUECKHE SBJICHHS B MPHUPOAE: IMOBEPXHOCTHOE
HATSDKEHUE W KalWULIPHBIE SBJICHMS B IPUPOJE, KPUCTALIBI B INPUPOIE,
n3nydyenue CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME
poChl, TyMaHa, WHes, CHera, DJJEKTpUYECKHE SBIEHUS B armocdepe,
ANEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE Ioyie 3emid, Jpeid
IIOJIFOCOB, POJIb MATHUTHOTO IOJIS JUIS YKU3HU HA 3eMJle, MOJSIPHOE CHUSIHUE,
Opd 3TOM TNEPEBOAUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONKCHIBATh M3YYEHHBIE CBOWCTBA T€A U (PU3UYECKHUE SIBICHUS, UCIOIb3YS
(u3nuecKrue BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPrusi, KOJUYECTBO
TEIUIOTHI, yJI€JIbHas TEINIOEMKOCTD BEIIECTBA, YAEIbHAs TEIJIOTA IUIABJICHNUS,
ylleabHas TeIoTa napooOpa3oBaHus, yJelbHas TEIUIOTa CrOPAHUs TOILIMBA,
KOA(DPUIIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3/yXa, AJIEKTPUUYECKUN 3apsij, cuia TOKa, JIJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHUBIICHHE IPOBOJHUKA, YACIBHOE CONPOTUBIICHUE
BElIeCTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU
OPaBWJIBHO TPaKTOBaThb (PU3MYECKH CMBICT HCHOJIb3YEMBbIX BEJIWYMH,
000O3HAYEHUs W E€IUMHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON Teopuu
CTPOEHHUS BEIEeCTBa, MPUHLMUII CYHEPIO3UIMU MOJed (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa i ydacTka IenH, 3aKOH
Jlxoyns—JIeHna, 3aKk0H COXpaHEHUsl SHEPTHH, PU 3TOM JaBaTh CIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3aMIUCBHIBATh €r0 MATEMaTHYECKOE BhIPAKEHNUE;
00BACHATH (PM3UUECKHUE MTPOLIECCHI U CBOMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE
CUTYaIH MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 1—2 JIOrMYecKUux
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IIaroB ¢ ONOpoil Ha 1—2 U3yYeHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUM,
(Gu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4d B 2—3 ACMCTBUSL, UCTIONb3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1a4U
3aMUChIBaTh KPATKOE YCJIOBUE, BBISBIISITh HEJOCTATOK JAHHBIX JJISl PELICHMUS
3aJauM, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOMUMBIC A €€ pelICHHUS,
OPOBOANTH PACU€Thl M CpPaBHUBATH IOIYYCHHOE 3HAUYCHUE (PUIUUYECKOU
BEJIMYUHBI C U3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh IpoOJIEMBbL, KOTOPbIE MOYKHO PELIUTh IPU MOMOIIH (PU3HUECKUX
METOJIOB, MCIIOJIb3Yysl OIMCAHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPSEMOE
NPENNoNIOKEHNEe,  OLEHUBAaTh  MPABUIBHOCTH  MOPSAKA  MPOBEACHUS
WCCJIETOBAHMSI, IENaTh BBIBOIBI,

IPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB Tel (KanWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHUSI BO3/lyXa OT €ro
o0BbEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCTHIBAHUS M HAarpeBaHus NpU
M3ITyYEHUH OT IBETa M3TyJaromiel (IOTIOMAIOIeH ) TOBEPXHOCTH, CKOPOCTh
MCIIAPEHHUs BOJBI OT TEMIEPATYPhI KHUAKOCTH U IJIOMAAN €€ OBEPXHOCTH,
QJIEKTpU3alusg Tel U B3aUMOJACWCTBHE  DJEKTPUUECKUX  3apsJoB,
B3aUMOJEMCTBUE MOCTOSIHHBIX MarHUTOB, BU3yaju3allis MarHUTHBIX IOJIEH
MOCTOSTHHBIX MAarHUTOB, JACUCTBUS MAaTHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA SJICKTPOABUTATENS TTIOCTOSTHHOTO TOKA):
GopMyITUpOBaTh MPOBEPSIEMBIE MPEANOIOKEHNUS, COOMpPATh YCTAaHOBKY W3
IpEJI0KEHHOTO 000pyI0BaHus, ONMUCHIBaTh XOJ OINbITa U (OPMYJIUPOBATH
BBIBO/IbI;

BBITIOJHATH TPSIMbIE M3MEPEHUS] TeMIepaTypbl, OTHOCUTEIHHONU BIAKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSHKEHUS C MCTIOB30BaHNEM aHAJIOTOBBIX PUOOPOB
U JaTYUKOB (PU3NYECKUX BEJIMYMH, CPAaBHHUBATh PE3yJbTaTbl MU3MEPEHUHN C
y4€TOM 3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UUECKOW BETUYMHBI OT
Apyrol ¢  WCMOJNB30BaHHEM  TMPSAMBIX  HM3MEpPEeHUH  (3aBHUCHMOCTH
COTIPOTUBIICHUS TIPOBOJIHUKA OT €T0 JJTUHBI, TUIOMIAIA MOTIEPEYHOTO CEUCHUS
U yJIeJIbHOTO CONPOTUBIICHUS BELIECTBA MPOBOJHUKA, CHJIBI TOKA, HIYILErO
yepe3 IMPOBOJHHUK, OT HANpsOKEHUST Ha MPOBOJHUKE, HCCIIEJOBaHHE
MOCIIEAOBATEILHOTO W MapajUIebHOTO  COSAMHEHWHA  MPOBOJHHUKOB):
MJIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHHUS,
clenyss TPEIJIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3yNbTaThl TOTYyYECHHOU
3aBHCHUMOCTH B BUJE TAOJHIl U TpaHUKOB, JeJaTh BBIBOIBI MO0 pe3yibTaTaM
HCCIIEIOBaHMS;

NPOBOAUTH KOCBEHHBIE H3MEpeHUs (u3nueckux BeauuuH (yJaenbHas
TETUIOEMKOCTH BEIIECTBA, COMPOTUBIICHHE TTPOBOJIHNKA, pad0Ta M MOIITHOCTh
AIIEKTPUYECKOTO TOKa): IUTAHUPOBATh U3MEepeHus, coOuparb
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HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEAys MpPENJOKEHHOW WHCTPYKLUHU, U
BBIYHCTISATH 3HAUCHNE BEIHUMHBI,

coOI0aTh MpaBHUiia TEXHUKHA OE30MAaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh IPUHLIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMUCAHHS (B TOM YHCIE: CHCTEMa OTOIUICHHS
JOMOB, TUTPOMETp, TapoBas TypOWHa, aMIIepMETp, BOJIBTMETpP, CUETUUK
AIIEKTPUYECKON IHEPTHH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEIbHbIC
AJIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKUE NpEeIOXPaHUTENH,
AJIEKTPOMArHuT, 3JE€KTPOABUTATEb IOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SABJIEHUH ©  HeoOXoauMmble  (U3HUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE TPUOOPHI
[0 CXEMaM M CXEMaTHUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIL,
peocTaT), COCTABIATh CXEMBI ANEKTPUUYECKUX IENei ¢ MOCIe0BaTeIbHBIM U
napauieNbHBIM COCTUHEHHEM DJIEMEHTOB, pa3nyasi YCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIeH;

IPUBOJUTH NIPUMEPHI (HaXOIUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUIECKOro
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
oOecrieyeHus: 0€30MaCHOCTH MPU 0OPAILEHUHU ¢ NPUOOPaMH U TEXHUUYECKUMU
YCTPOMCTBaMH, COXpAaHEHUS 3I0POBbs M COOIOCHUS HOPM IKOJIOTUIECKOTO
MIOBEJICHUS B OKPYKAlOIIeH cpene;

OCYIIECTBIATh NOUCK MHpOpMauu (GU3NYECKOTO cojiepkanus B IHTepHeTe,
HAa OCHOBE HMCIOIIUXCS 3HAHUW M TYTEM CpaBHEHHS JOIMOJHUTEIbHBIX
HMCTOYHUKOB BBIACIATh WH(OpPMAIMIO, KOTOpasi SBISETCS MPOTUBOPECUMBOMA
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUM Hay4HO--TMIOMYJISIPHYIO
aUTepaTypy (pU3MUECKOro CoAep KaHUs, CIPABOYHBbIE MaTepUaibl, PECypChI
cetu  HWHTepHer, BnameTh nOpuéMaMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBanusi THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHbIE IHCHbMEHHBIE M KpaTKUE YCTHbIE COOOIICHHUS,
0000mass MHPOPMAIIUIO H3 HECKOJBKUX HCTOYHUKOB  (DHU3UYCCKOTO
COJZIEpKaHusl, B TOM 4YUCJe MyOJUYHO MPEACTABIATh Pe3yIbTaThl IPOSKTHOM
WM MCCIIEAOBATEIbCKON ACITETbHOCTH, TIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TOHATUMHBIM  ammapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUUICHHE MTPE3CHTALINEIH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIECCOB pacHpelieysiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTaBICHHBIMU 3a/1a4aMU, CJIECIUTh 3a BBHIMOJHCHHEM TUIaHA JEHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaa B
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NEATEIbHOCTh T'PYIIbl, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenns B 9 kiacce mpeaMeTHbIC pe3yibTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

MCII0JIB30BAaTh MOHATHSL: CUCTEMA OTCYETA, MaTEpUAJIbHAS TOYKA, TPACKTOPUS,
OTHOCHUTENIFHOCTh MEXaHUYECKOro JBIKEHUS, aedopmamms (ympyras,
IJIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
NEePEerpy3Ku, HEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TIKECTU
TBEPIOTO Tejla, PAaBHOBECUE, MEXAaHMYECKHE KOJeOaHUs U BOJHBI, 3BYK,
UHQpa3ByK U  YJIbTPa3ByK, DJJEKTPOMAarHUTHBIE  BOJIHBI,  LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTH, CIIEKTPHI
MCIyCKaHHs M TOTJIOLIEHUS, anb(da-, 0eTa- U raMMa-u3Iy4eHHs], U30TOIIbI,
AJIepHasl DHEPreTUKA,

pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSAMOIMHEWHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSIMOJUHEIHOE JBM)KEHHE, CBOOOJHOE
MaJIeHUE TeJl, pPABHOMEPHOE ABMUKEHUE 110 OKPY>KHOCTH, B3AUMOJIEHCTBUE TEI,
pEaKTUBHOE JBWXKEHME, KojebaTeabHOE JIBHKEHUE (3aTyxarolue U
BBIHYX/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE JIBM)KECHHE, OTpPAKEHHE
3BYyKa, IPSMOJIMHEHOE PACIIPOCTPAHEHHE, OTPAKEHUE U IIPEIIOMIIEHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTP U
CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JHCIEPCUS CBETa, €CTECTBEHHAas
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOrO CIEKTpa HU3IY4YEHUs) IO
ONMCAHUID WX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHUE U3YUEHHBIX PU3NYECKUX SIBJICHUI B OKPYKaIOIEM
Mupe (B TOM 4uciie (U3NUECKUE SBJICHHUS B MPUPOJAE: MPUIMBBI U OTJIMBBI,
nBrokeHue IuiaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JABMIKEHHUE >KUBBIX
OpraHu3MOB,  BOCHPHUITHE  3BYKOB  JKMBOTHBIMHM,  3€MIIETPSICEHHE,
CEHCMUYECKHAE BOJIHBI, I[yHaMH, 5XO, LIBETA TEJ, ONTHYECKHE SIBJICHUS B
Npupoae, OHOJOTMYECKOe JEHCTBUE BHUAMMOIO, YIbTPA(PHUOIETOBOTO U
PEHTI€HOBCKOTO  M3JIYYEHHMM, €CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,
KOCMUYECKHE JIy4d, PAJAMOAKTHUBHOE H3IIYyYEHUE NPHUPOAHBIX MHUHEPAJIOB,
JeCTBUE PAaJUOAKTUBHBIX H3JyYEHUH Ha OpPraHu3M YeJOBEKa), MPU 3TOM
MEPEBOAUTHh MPAKTUYECKYIO 3aJauy B Y4€OHYIO, BBIAEIATH CYIECTBEHHbIE
CBOMCTBa (MpHU3HAKH) (DU3NUYECKUX SIBJICHUM;

OMKCHIBATh M3YYEHHBIE CBOMCTBA TEN W (PU3MYECKHUE SIBJICHUS, HUCIONb3YS
¢usznyeckue BeIMYMHBI (CpeOHSE W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JBUXKEHUM, YCKOpPEHHWE, IEepeMElIeHne, MyTbh, YIrioBas
CKOpPOCTb, CHJIAa TpPEHHUSA, CUJa YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJIHOTO MaJIEHUs, BEC TeJla, UMITYJIbC Tea, UMITYJIbC CHIIbI, MEXaHUYeCKas
paboTa M MOIIHOCTb, TOTEHIMAIbHAS JHEPrusl Teja, MOJHATOrO Haj
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MOBEPXHOCTHIO 3€MJIM, TOTEHLHUANIbHAs SHEPIrus CHXKATOW MPY>KUHBI,
KMHETUYECKasi SHEPTHsl, TOJTHAsT MEXaHUYEeCKas SHEPrus, MepHoJ U 4acToTa
Kosie0aHuM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BHICOTA TOHA, CKOPOCTh CBETA,
MoKa3aresib MPEJIOMJICHUSI CPebl), TIPU OMUCAHUU MPABUIIBHO TPAaKTOBAaTh
(GuU3HYECKUIl CMBICI HMCHOJB3YEMbIX BEIMYMH, OOO3HAUCHHUS U EIUHUIIBI
¢u3nyecKux BEIMYUH, HAXOAUTH (POPMYJBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JPYTUMH BEIHMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YsSI 3aKOH COXPaHEHWs JHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIINI CYTIEPHO3UIMK CUJI, TPUHILIAII OTHOCUTENBHOCTHU [ amnmies, 3aKOHbI
HeioToHa, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHHUS
CBETa, 3aKOHbI COXPAHEHHUS 3apsIOBOIO U MACCOBOTO YHCEN MPHU SAEPHBIX
peaKIMsIX, MPU TOM J]aBaTh CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA U 3aIUCHIBATD
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

OOBSCHATH (PU3MUECKUE MTPOLIECCHI M CBOMCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIllMi MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIHHHO--
CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE U3 2—3 JIOTMYECKUX IIaroB C
ornopoil Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUH, (PU3NUECKUX
3aKOHOB WJIA 3aKOHOMEPHOCTEI;

pemaTh pacy€THbIE 3a/1ayu (ONMUpPAIOLIUEC HA CUCTEMY U3 2—3 ypaBHEHUM),
MCTIONB3YS 3aKOHBI M (OPMYIIBI, CBSA3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHaliM3a YCJIOBHS 3aJ]auM 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HEJ0CTAIOIINE WM U30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIBI,
HEOOXOMUMBbIE ISl  PEIICHUs, TPOBOAUTH pacdy€Tbl W  OIICHUBATH
PEATUCTUIHOCTH MOTYYCHHOTO 3HaYCHUS (PU3NIECKON BEITMYMHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEITUTH IMPHU MOMOIIN (PU3HMIECKUX
METOJIOB, MCIIOJIb3Yysl OIMCAaHUE MCCIEAOBAaHUSA, BBIICIATh IPOBEPSEMOE
NPEANnojIOKEeHWe, OICHUBATh  MPaBUJIBHOCTh  TOPSAKA  MPOBEIACHUS
WCCIICIOBaHMsI,  JeNaTh  BBIBOJBI,  HMHTEPIPETUPOBATH  PE3YJbTAThI
HaOIIOICHUM U OIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DM3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Ted (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPTUH, 3aBUCUMOCTb TIEPHO0/1a KOJICOaHH PYKMHHOTO MassTHUKA OT MaCChI
rpy3a ¥ JKECTKOCTH TIPYKWHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJIbIX
KoJie0aHu, MPSMOJIMHEHHOE PacpOCTPaHEHHE CBETa, Pa3joXKeHHE OerIoro
CBETa B CIIEKTpP, M3yUYEHUE CBOMCTB M300pa)kK€HUS B IUIOCKOM 3€pKajie U
CBOWCTB M300paKeHUs TpeaAMeTa B coOuparomeld JHMH3e, HaOII0JCHUE
CIUIOIIHBIX U TUHEHUATHIX CIIEKTPOB U3IIyYCHHs): CAMOCTOSTEILHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHMsI, ONTMCHIBATH XOJ OIBITA U
€ro pe3yJbTaThl, POPMYITHUPOBATH BHIBOJIBI;
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IPOBOJUTH NPU HEOOXOJUMOCTH CEpPHUIO MPSAMBIX HU3MEPEHUH, ONpenesss
cpeqHee 3HaueHHe u3MepsieMol BenuuyuHbl  ((POKycHOe paccTosHUE
coOuparomed  JUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a  HU3MEpeHus
(M3MepUTENHHOTO TTPUOOpPA);

OPOBOJNUTh  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTD IMyTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayalbHON CKOPOCTH, TIeproia KojaeOaHui
MaTEeMaTHYECKOT0 MasATHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTja OTPAKCHUS
CBETa OT yIJla aJIeHUs U yIJla IPEeJOMIIEHUS OT YIJla Ia/ieHus): TUIaHUPOBATh
UCCIIEJJOBAaHUE, CAMOCTOATEIBHO COOUpPAaTh YCTAaHOBKY, (UKCHPOBAThH
pE3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHUJIE TAOIHUIY
U TpaduKOB, IeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUMH (CPEIHSS CKOPOCTh
U YCKOpPEHUE Tejla IPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHUE CBOOOTHOTO
najeHus, KECTKOCTb NPYXHUHBI, KOIPPHUIMEHT TPEHUsS CKOJIbXKECHUS,
MexaHu4eckas paboTa W MOIIHOCTh, YacToTa M Mepuoj KoyieOaHui
MaTeMaTU4YECKOro U IPYKUHHOTO MasTHUKOB, OITHYECKAs cujia coOnparomen
JUH3bI, PAJAMOAKTUBHBIN (OH): IJIAHUPOBATh U3MEPEHMs, COOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U  BBIIOJHATH HU3MEPEHMs, Cleays
OPEIJIOKEHHOW  MHCTPYKIMHM, BBIYHUCIATH 3HAUCHHUE  BEIUYUHBI |
aHAJIM3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHON MOrPEIIHOCTH
U3MEPEHU;

co0r01aTh IMpaBUJia TEXHUKU OE30MaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM HW3YYEHHBIX (DU3MYECKUX MOJEJEH:
MarepuanbHas TO4Ka, aOCOJIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUYHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMma, HYKJIOHHas MOJEJb
aTOMHOTO $1/1pa;

XapaKTepU30BaTh IPUHILIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha HUX OMUCAaHUA (B TOM 4YHCIIE: COUIAOMETP, NaTUYUKU
MOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, PAKeTa, 3XOJOT, OYKH, MEPUCKOIL,
(oToanmnapaT, ONTUYECKHE CBETOBOBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucCmons3ysi 3HaHHMS O CBOMCTBAaX (PU3MYECKHX SIBICHUUA U
HE00XoAuMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl M CXEMAaTU4YHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MPHU
pelIeHnr Y4eOHO--TIPaKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI 1JIsl TOCTPOCHUS
M300paKeHHM B TJIOCKOM 3€pKaJie U coOuparomiet JMH3e;

OPUBOAUTH NPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
UCTIONB30BaHUS  (PU3MYECKMX 3HAHWH B TOBCEAHEBHOW JKWU3HHM IS
obecrieuenuns 0€30MaCHOCTHU MPHU OOpaIlEHUN ¢ MPUOOPaMU M TEXHUUECKUMU

19



YCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIFOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATH MOUCK MHpOpMaIuu GU3NYECKOTO cosiepkanus B InTepHeTe,
CaMOCTOSITENIBHO ~ (OpMYJIUPYsl TOMCKOBBIM  3alpoC, HAXOAUTh IIyTH
ONpeAeNeHUs] JOCTOBEPHOCTH IOJYYEHHOM MHQPOpMauM Ha OCHOBE
MMEIOIINXCS 3HAHUI U TIONOJHUTEIbHBIX HCTOYHHUKOB;

MCIONIb30BaTh MPU BBIMOJTHEHUU Y4YEOHBIX 3aJlaHUuil HAy4YHO--TIOMYJISIPHYIO
JTUTEepaTypy (PU3UUECKOro CoAep:KaHMs, CIIPaBOYHBIE MaTepHajbl, PECYPChHI
cetu MHrepHer, Bianerp nOpuéMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE INMUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(GOpMAllMM M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO COAepKaHUs,
NyOIMYHO TPEACTABISATh PE3YJIbTaThl MPOEKTHOW WM MCCIEI0BATEIbCKON
NEATEIBHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YUYEHHBIN IMOHATUWHBIN
anmapar H3y4aemoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE
MpEe3eHTalUen ¢ yUETOM OCOOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

TemaTuueckoe IJIAHUPOBAHHE

7 ky1acc
Ner/in Tema Ko.1-Bo dopMa aesATeJTbHOCTH
4acoB
1 Ilena nenenus npudopa. 2 [TpakTKym
TouyHOCTB M OTPELTHOCTD
U3MEpEHUS
2 JIBmkeHue n 4 Pemenue 3amau
B3aMMOJICVICTBHE TEJ
3 [InoTHOCTH 4 KomOuHnpoBaHHOe 3aHATHE
4 JlaBnenue 4 ITpakTHKyMm
5 BrlTankuBaronias cunia. 3 KoMmb6unupoBaHHoe 3aHATHE
6 [IpocTbie MEXaHU3MBI. 4 Jlexusg
KTIJI.
7 Pabora u sneprus. 4 [TpakTHKym
MOIIHOCTS.
8 [IpoexTHBIE 3a0a4H. 3 KomM6unMpoBaHHOE 3aHTHE, TPAKTUKYM
9 N300peraTenbckue 3a1a4uu 3 [TpakTukym
10 DKcrepuMeHTaNIbHbIE 3 [TpakTuKym
3a/1aun
NTOI'O 34
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TemMaTnuyeckoe MIIAHNPOBaAHUE

8 kiaacc
Nern/in Tema Koj-Bo yacoB

1 Bsenenne. ®usnueckas 3amgaga 2
2 TemnoBble ABICHUS 8
3 DNEeKTpUUECKUE SIBICHHUS 12
4 MarHuTHBbIE SIBJIECHHS 6
5 CBeTOBEIE SBICHHUS 6

HUTOI'O 34

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. A.B. Il€peimkun. «®usuka 7 kinacey». Ipoda, A.B. [1épeimkun. «Pusnka 8 kinaccey. Jpoda,
2021
2. B.N.IIéppimkun «Coopuuk 3ama4 o pusuke 7-9 (PI'OC)»: Mocksa, «Ik3amen», 2018 T.

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
B.N.ITéppimkun «Coopuuk 3ama4 no ¢pusuke 7-9 (PI'OC)»: Mocksa, «IOk3amen», 2018 r
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka [{OK https://edsoo.ru/

https://uchi.ru/

https://olymp.academtalant.ru/
VYuyebHo-MeTonuueckuil komiuieke «®Puzuka. 7-9 kmaccel», pa3pabOTaHHBIM B paMKax KOHKypca
HO®IIK «Pa3paborka MHHOBalMOHHBIX yueOHO-MeToauueckux komiiekcoB (MYMK) nns cucremsl
00111er0 00pa30BaHUs».

[udposas madopatopus L-Micro.

OcHoBHOE 000pYyIOBaHUE:

1. Jlocka kjlacCHasi U MHTEPAaKTHUBHAs J0CKa (IIPOrpaMMHOE
obecneuenue (I10), mpoekTop, KperuieHns B KOMIUIEKTe)/
uHTepakTuBHas nanenb ([10 B komIuiekTe)/ penbcoBasi cucreMa
C KJIaCCHOM J10CKO# 1 uHTepakTHUBHOM nanensbto (I10 B
KOMIIJIEKTE)

2. JlokyMmeHT-kamepa

3. MHoro¢pyHKIIMOHATBEHOE YCTPOUCTBO
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https://olymp.academtalant.ru/

Kommbrorep yuutens ¢ nepudepueii (TUIEH3MOHHOE
nporpammuoe obecrieuerue (I10), oOpazoBarenbHBI KOHTCHT U
cucTeMa 3allUThl OT BPEJOHOCHOUW HH(pOpMAIUN
Tenexxka-xpaHUIUIIE HOYTOYKOB C CUCTEMOM MOI3aPSIIKH
JlaboparopHoe 00opymoBaHUE 1O HUBHKE

O0bopynoBaHue, MOJYyYEHHOE B paMKaxX I'PaHTa 110 OCHAIICHHUIO 0Aa30BBIX
0011e00pa30BaTEIbHBIX OPraHU3aALUNA COBPEMEHHBIMH CPEICTBAMU
00y4eHUs ¥ BOCHUTAHHS B IIEJISIX ITOBBIIICHHS Ka4eCTBa O0IIEro
00pa3oBaHus, B TOM YHCJIE Yepe3 HCI0JIb30BaHUE CETEBOM (POPMBI
peanuzanuu 00pa3oBaTEbHBIX IPOTPAMM:

1.
2.

&

WNurepaxkruBHas nanens (110 B komiuiekTe)

PenbcoBas cucrema ¢ KIIACCHOW JOCKOM M MHTEPAKTUBHON
nanensio (I1O B komruiekTe)

HoyTOyk nist yuenuka
Y4eOHO-1eMOHCTPAIMOHHOE 000PYJOBAaHHUE 110 (PU3UKE
' A-naGoparopus
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