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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprkaHue mporpaMMbl HalpaBJIeHO HA (OPMUPOBAHHE ECTECTBEHHOHAYYHON IPaMOTHOCTH YYALIHXCS U
OpTraHU3aIMI0 U3y4YeHUs! (PU3UKU Ha JEeSITEIHbHOCTHON OCHOBE. B HEll yUUTHIBatOTCS BO3MOXKHOCTH MIPEIMETa
B peanu3auuu tpeboBanuii ®I'OC OOO k muaHUPyEeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM
00y4eHHs, a TAKXKe MEXKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YUCOHBIX PEAMETOB Ha YPOBHE
OCHOBHOTI'O 0011eT0 00pa30BaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢usukm — cucremooOpasyrommii Uiss €CTECTBEHHOHAYYHBIX YYEOHBIX IPEJAMETOB, IMOCKOJIBKY
¢du3nUecKre 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHEH
u ¢usudeckoil reorpadueir. duznka — 3TO NMPEAMET, KOTOPHIA HE TOJIHKO BHOCHT OCHOBHOH BKIJAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U IPEAO0CTaBIIsAeT Hanboee scHble 00pa3iibl IPUMEHEHUs HAyYHOTO
METOZAa IO3HaHMs, T.€. CII0co0a IMOJydyeHHsl JOCTOBEpHBIX 3HaHMM o mupe. Hakownen, ¢usmka — 370
MIPEAMET, KOTOPBIM HapsAay C APYTMMHM €CTECTBEHHOHAyYHBIMU IIpEAMETaMH JOJDKEH JaTh LIKOJIbHUKAM
IpeJCTaBiIeHUE 00 YBJIEKATEJbHOCTH HAYYHOT'O HCCIEIOBaHMUA MU PaJOCTU CAMOCTOSATEIBHOTO OTKPBITHS
HOBOTO 3HAHHUS.

Onna W3 IaBHBIX 3a7a4 (U3HUYECKOTO 00pa3oBaHUsSI B CTPYKType oOmiero oOpa3oBaHHsS COCTOHWT B
(bopMHpPOBaHNYN €CTECTBEHHOHAYYHOH TPAMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOW MacChl 00YJaromuxcs,
KOTOpbI€ B JaJIbHEWIIEM OyayT 3aHSATHl B caMbIX pa3HO oOpa3HbIX cdepax nesrenbHocTu. Ho He meHee
BaKHOW 3a/ladyeil ABISETCS BBISBICHHE W MOJITOTOBKA TAIAHTIMBBIX MOJOJBIX JIIOACH UIS MPOJOJIKCHHUS
oOpa3oBaHusl U JalbHEHIIed MNpodecCHOHANBbHON NEeATENIBHOCTH B 00JacTH eCTECTBEHHOHAYUYHBIX
WCCIICIOBAaHUH M CO3JIaHMHM HOBBIX TeXHOJOTHH. COIJIacCHO NMPHHATOMY B MEXIYHAPOTHOM COOOIIECTBE
ornpeneneHuto, «EcTecTBeHHOHayuHas rPaMOTHOCTh — 3TO CIIOCOOHOCTh YE€IOBEKa 3aHMMAaTh AKTHBHYIO
IPaXJaHCKYIO MO3UIUIO IO OOLECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U
€r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HJEsIMH. HaydHO TpaMOTHBIN YEeIIOBEK CTPEMUTCS
Y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXIEHHH IMpPOOJIeM, OTHOCSIIUXCS K €CTeCTBEHHBIM HAyKaM M
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeIYIOUMX KOMIIETEHTHOCTE!:

— HaY4HO 0OBACHATH SABJICHUA,
— OIICHHUBATh U IIOHUMATh 0COOCHHOCTU HAaY4YHOT'O UCCIICAOBAHUA,
— HUHTCPHIPECTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIbCTBA JJIA MOJYUCHU BBIBOJOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellaloNuil BKIaa B (GOpMHUpPOBaHHE €CTECTBEHHOHAYUYHOM
IPaMOTHOCTH 00Y4YaIOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITPE/IMETA «®PU3UKA»

Ilemn w3ydenus (GU3NKK HA YPOBHE OCHOBHOTO 00IIero oOpas3oBaHusi ompezaeieHbsl B Konnenmmn
npenoaaBaHus yueOHoro mpeamera «duszuka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @eneparuu,
peayn3yIoNMX OCHOBHBIE 00I1€00pa3oBaTelbHble MPOrpaMMbl, YTBEpkAEHHON pemeHueM Komierun
MunuctepctBa npocseiienus Poccuiickoit @eaepanuu, npotokorn oT 3 aexadps 2019 r. Ne [IK-4BH.

enu nzydyenus Gu3nuku:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUsT 00yUJaloIUXCsl K HAYYHOMY M3yYEHUIO TPUPOIbI,
pa3sBUTHE MX UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BHUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHUA U (OPMHUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;



— (opMHpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yuyeHHsl OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

— ¢QopmupoBaHue nMpeACcTaBIeHUH 0 posid (PU3HUKU [Tl PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

— pa3BUTHE MPEICTABICHUN 0 BO3MOXHBIX cepax OyayIieit mpodeccHoHaNbHON eI TeTbHOCTH,
CBSI3aHHOM C (PU3UKOMA, MOITOTOBKA K JAIbHEHUIIIEMY O0YYEHHIO B TOM HaIlpaBJICHUN.

JlocTiokeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHusi 00ecIeqnBaeTCs peleHueM
CIEIYIOIIMX 3a1a4:

— ano6peTeHHe 3HAHWH 0O JUCKPETHOM CTPOCHHUH BEIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUSAX

— npuobpeTeHre YMEHHUI OMUCHIBATh U OOBIACHATH (PU3HUECKUE SBJICHUS C UCIOJIB30BaHUEM
MOJyYECHHBIX 3HAHH;

— OCBOCHHC MCTOJ0B PCHICHUS HpOCT@fII.HHX paC‘{éTHBIX 3a4a4 C UCIIOJIb30BAaHUECM (1)1431/1%01(1/1)(
MOI[GJIGﬁ, TBOPYCCKUX U IMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIO,I[aTI> IpUPOAHBIC ABJICHUA U BBIIIOJIHATH OIIBITHI, Ha6opaToprle pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCJICAOBAHUS C UCIIOJIb30BAHUECM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IpUEMOB pabOoThHI ¢ HHPOpMaHel GpU3nUecKoro coaepkaHusl, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH; aHATH3 M KPUTHICCKOE OIICHUBaHUE WH()OPMAIIHY;

— 3HaKOMCTBO cO cepaMu podhecCHOHATBEHOM e TEIbHOCTH, CBSI3aHHBIMU C (PU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOIN HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBumn ¢ ®I'OC OOO dusuka saBiseTcs: 003aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO

obmiero o6pazoBanus. [JJaHHas mporpamma npeaycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM ypoOBHE B 7
KJjlacce B 00béMe 68 yacoB mo 2 4daca B HEHEI.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAOIIEr0 MUpPa
®u3nka — HayKa 0 Ipupojie, u3ydyaet (pU3nuecKue BJICHUS: MEXaHUUeCKHe, TEIIOBbIE, DJIEKTPHIECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeMuIuHbL. M3Mepenue puszndeckux BennunH. Guznueckue npuoopsl. [lorpenrHocts
n3MepeHnil. MexayHapoiHasi CUCTEMA €IUHULL.

Kak ¢usuka u qpyrue eCTeCTBCHHbIE HAYKU U3Y4aroT IpUpoy. ECTeCTBEeHHOHAYUYHBIM METO/I MTO3HAHUS:
Ha0JIt0/IeHue, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUTIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3,
o0BsicHeHHe Ha0moAaeMoro sBiaeHus. Onucanue GU3NYecKuX SBJICHUHN C TOMOIIBI0 MOJIETICH.

JdeMoHCcTpauuu
1. MexaHnnyeckue, TEIIOBbIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue NpudOpPHI U MpoLeaypa NPSMbIX H3MEPEHU aHATOTOBBIM U LHU(POBBIM IPUOOPOM.

JlaGopaTopHble pad0OThI M ONBITHI

1. Onpenenenue LeHbI ACIEHUS TIKAJIbl U3MEPUTEIBHOTO MpUOOpa.

2. 3mepenue paccTOSIHUMA.

3. U3mepenune o0bEMa )KUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TeIl.

5. 3mepenue Temneparypsl py MOMOIIHU KUJAKOCTHOTO TEPMOMETPA U AaTUYUKA TEMIIEPATYPh.

6. [IpoBenenue ncciae10BaHuUs 1O MPOBEPKE TMITOTE3bI: JATbHOCTH MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIIBLHO, TEM O0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Paznen 2. HepBOHa‘laJILHbIe CBE€ICHHUA 0 CTPOCHHUHU BEIECTBA

CTpOCHI/IC BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPHI. OHI)ITI)I, AOKa3bIBAIOIHUE JUCKPETHOC CTPOCHUC
BelecTBa. OMNbIThI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBmxenue yactuil BemecTa. CBsi3b CKOPOCTH JIBMXKSHHS YaCTHII ¢ TeMrepaTrypoil. bBpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH 1 TBEPIBIX (KPUCTATUIMUECKHUX ) TEI.
BzanmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIAPHBIM
cTpoerreM. OcoOEHHOCTH arperaTHbIX COCTOSHUHN BOJIbl. B3aMOCBSI3b MEXly CBOWCTBAMU BEIIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIxX
cocTostHUI BOJbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpauuu
1. HaGnronenne OpOyHOBCKOTO JBHKCHHUS.

2. HabGmotenne nuddysum.
3. HaGmroneHue sBieHmiA, OOBACHSIIONINXCS TPUTSHKEHUEM UITH OTTAIKUBAHUEM YaCTHI] BEIECTB.

JlaGopaTropHblie padOThI M ONBITHI
1. Ouenka quamMeTpa aToMa METOZIOM PSZIOB (C UCIIOIB30BaHUEM (GoTorpaduii).
2. OTBITH 110 HAOIOCHUIO TETIIIOBOTO PACITHPEHHSI Ta30B.

3. OmEBITHI IO O6Hap}/')KCHI/IIO JIENCTBUS CUIT MOJICKYJISIPDHOT'O ITPUTSAKCHUAA.

Pa3nen 3. /IBu:KeHHe U B3aUMOIEiCTBUH

Mexanunueckoe aBuxeHue. PaBHomepHoe u HepaBHOMEpHOE JBIKeHHe. CkopocTh. CpeHsist CKOPOCTh MpU
HEPaBHOMEPHOM JBMKCHMH. Pacuér mytu U BpeMeHU ABUXKEHUS. PABHOMEpPHOE U HEPABHOMEPHOE J1BU-
xeHue. Ckopocts. CpefHsisi CKOpOCTh ITPU HEPAaBHOMEPHOM JBHKEHUH. PacuéT myTH 1 BpeMEHU BUKEHUS.

SBnenue uHepuuu. 3aKoH HHepLUUK. B3auMoeiicTBre Ten Kak TpUYUHA U3MEHEHUS! CKOPOCTU JBUKCHHUS



Ten. Macca kak Mepa HHepTHOCTH Tena. [1noTHocTh BemecTBa. CBsi3b INIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYIT B
enuHUIE 00BEMA BEIIECTBA.

Cuna Kak XxapakTepucThKa B3aumoaecTBus ten. Cuia ynpyroctu u 3akoH ['yka. 3Mepenue cuiibl ¢
MOMOIIIbIO AUHAMOMETpA. SIBICHHUE TATOTEHUS U cuia TsbkecTr. Cuna TsbkecTu Ha apyrux mianerax (MC).
Bec tena. HeBecomocTts. CroxkeHue Cuil, HalpaBJIeHHBIX IO OAHON npsiMoil. PaBHonelicTByromas cuit. Cuiia
TpeHus. TpeHue CKOBKEHHs M TpeHue MoKost. Tpenue B mpupojae u texuuke (MC).

JdeMoHCcTpauuu

1. HabnroneHue MexaHM4eCcKoro JBH)KEHUS Tefa.

2. 3mepeHune cKOpOCTH MPSMOJIMHEHHOTO TBUYKEHUSI.

3. HabmroieHne siBIICHUSI HHEPIIUH.

4. HabnroneHne M3MEHEHUsl CKOPOCTH ITPU B3aUMOJEHCTBUM TeJl.
5. CpaBHEHHUE MacC 10 B3aUMOJICUCTBUIO TEIL.

6. CinoxeHune cuil, HarmpaBJIEHHBIX 10 OJTHOW TPSMOH.

JlabGopaTopHble padoThI U ONBITHI
1. Onpenenenre CKOPOCTH PaBHOMEPHOTO MABIMXKEHUS (IApHKa B KUAKOCTU, MOJEIU JIEKTPUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OmpeneneHue cpeaHeil CKOpoCTH CKOIBKEHHS OpyCKa WM IIapUKa 0 HAKJIOHHOH IUIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD PACTKEHUS (IedopMalii) IPYKUHBI OT MPHUI0KEHHON
CHJIBL.

5. OnBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJ, :KUIAKOCTE U ra3oB

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEIUYCHHS JAaBieHUs. J[aBieHne ra3a. 3aBUCUMOCTb JIaBJICHUSI ra3a
oT 00b€Ma, Temrnepatypsl. [lepenada napneHus TBEPABIMU TEJIaMU, KUIAKOCTSIMU U TazaMu. 3akoH [lackais.
HHGBM&TI/I‘ICCKI/IG MaAIlIUHBI. 3aBI/ICI/IMOCTB JOaBJICHUSA ) KUOKOCTU OT FJ'Iy6I/IHI)I. FHHpOCTaTI/I‘IGCKI/Iﬁ napanoxc.
Coobmaromuecs cocyabl. [ mapaBnudeckie MeXaHU3MBbl.

ATtmocdepa 3emin u atMochepHoe aaBiieHne. [I[pudarHbI CyIecTBOBaHUS BO3yLIIHOW 000J0UKH 3eMITH.
OmnbiT Toppuuennu. M3mepenue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u13MepeHus aTMOC(EPHOTO J1aBICHHUS.

JlelicTBHE KUKOCTHU Y Ta3a HA MOTPY>KEHHOE B HUX TeJO. BeITankuBaromnias (apxumMeioBa) cuiia. 3akoH
Apxumena. [InaBanue Ten. Bo3gyxomnnaBanue.

JdeMoHcTpauuu
1. 3aBUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. llepemaya qaBieHMs! )KUAKOCTHIO U Ta30M.

. CooOuiaromiuecs CoCyabl.

. I'mapasinueckuii mpecc.

. I[IposiBnenue neiictBus arMochepHOTO JIaBICHHUS.

. 3aBUCUMOCTD BBITAIKUBAIONIECH CHITBI OT 00hEMA MOTPYKEHHOMN YaCTH Teja U TIIOTHOCTH YKUJIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

~No o b~ W

8. YcioBue mnaBaHus Te: IIaBaHUE HITH MOrpy>XCHUEC TEJI B 3aBUCHUMOCTHU OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U ) KUAKOCTHU.

JlabopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIe OT 00bEMa MOTpyKEHHON B KHUAKOCTh YaCTH Tefa.

2. OnpenerneHre BHITAIKUBAIOLICH CHITBI, ACWCTBYIONIECH Ha TEJO, MOTPYKEHHOE B )KUIAKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITATKHWBAIOIICH CHIIBI, IEHCTBYIONIEH Ha TEJIO B KUAKOCTH, OT MacChl Tea.
4. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH BHITAIKMBAIOIICH CHJIBI, ACHCTBYIOIICH Ha TEJIO B KUIAKOCTH,
0T 00bEMa MOTPYKEHHOM B KUJKOCTh YaCTH TeJIa ¥ OT TUIOTHOCTH YKUIKOCTH.

5. KoncrpyupoBanue apeomMeTpa Wil KOHCTPYUPOBAHUE JIOAKHU U OIIpeiesIeHUE €€ TPy30M0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. DHEpPrus
Mexannueckast pabora. MOIITHOCTb.

[IpocTbie MexaHU3MBI: pbIyar, OJI0K, HAaKJIOHHAs II0CKOCTh. [IpaBuiio paBHoBecus poryara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pbldyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEXaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas 1 moreHuHanbHas sHeprus. [Ipespamienue oaqHoro sBuaa
MEXaHMUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS JHEPIMU B MEXaHUKE.

JdeMoHCcTpauuu
[Ipumepsl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenne pabOTHI CHIIBI TPSHUS TIPU PABHOMEPHOM JABM)KCHHUU TeJIa 110 TOPU30HTAITBHON
MMOBEPXHOCTH.

2. UccnenoBanue ycIIoBUi paBHOBECHS phluara.

3. U3mepenne KI1J] HakITOHHOM MJIOCKOCTH.

4. V3yueHue 3aK0HAa COXPAHEHUS MEXaHUUYECKOM SHEPTHH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzyudenne ¢pusnku B 7 KJlacce HANpaBJIEHO Ha JOCTIKEHHE 00YJYarOIIUMHCS TUYHOCTHBIX,
METAaINpeIMETHBIX U MPEJAMETHBIX PE3Yy/IbTaTOB OCBOECHHS Y4€OHOI0O peiMeTa.

JIMYHOCTHBIE PE3YJIbTATDI
Ilampuomuueckoe gocniuTanue:
— TMpOSIBJICHUE HHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM (hU3MYeCcKOi HAyKH;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHI;'ICKI/IX y‘IéHI)IX (bl/ISI/IKOB.

Fpam@ancxoe u nyoeﬂo-npaecmeeunoe eocnumanue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06Cy)K,Z[€HI/II/I O6IJ_I€CTBCHHO-3H21‘-II/IMBIX N 3THYCCKHUX HpO6HeM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,Z[OCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3TUYCCKUX NPUHIHIIOB B ACATCIIbHOCTHU yqéHOFO.

Icmemuueckoe gocnumanue:

— BOCIIPUATHC 3CTCTUYCCKHUX KAYCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O IIOCTPOCHUS, CTPOI'OCTH,
TOYHOCTH, TJAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus.
— OCO3HaHME IIEHHOCTU (PU3MUECKOM HAYKH KaK MOIIHOIO HHCTPYMEHTA NO3HAHUS MUPA, OCHOBbI
pa3BUTHUS TEXHOJOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOMH JIF0O03HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESITEIbHOCTH.

Dopmuposanue Kyabmypol 300p08bs U IMOUUOHATILHO20 01A20N0IYUUA:
— OCO3HaHHE [IEHHOCTU 0E30MacHOT0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BKHOCTH TIPABWJI O€30MACHOTO TIOBEACHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUIECKUM U TETUIOBBIM

000pyI0BaHHEM B IOMAITHUX YCIOBUSX;

— copMUpOBaHHOCTH HaBbIKa pedIeKCHH, NPU3HAHNE CBOETO IpaBa Ha OMNOKY U TaKOTO JKe IpaBa y
APYTOTO YesloBeKa.

Tpyooeoe socnumanue:
— aKTHUBHOE YYacTHE B PEIICHUU MPAKTUUECKHX 3a/1a4 (B paMKaX CEMbH, IIIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJIOTUYECKON U COLMAIbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (PU3MYECKHUX 3HA

HUI;— WHTepeC K MPAaKTUYECKOMY H3yYEHHIO NMPOo(deccHii, CBSI3aHHBIX C PU3UKOM.

IKonozuueckoe socnumanue:
— OpHUCHTAUUA Ha IPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUM 115 peUICHUSA 3a1a4 B oOiactu Opr)KaIOIJ_ICﬁ
CpCAbl, INITAHUPOBAHHUA IOCTYIIKOB U OLCHKH UX BO3MOKHBIX MOCJIEACTBUI IJIsI Opr)KaIOIJ_Ieﬁ

CpeAbl;— OCO3HaHUE MIOOAIBHOIO XapaKTepa KOJIOTMYECKHX MPOOJIEM M IyTeH UX pEeIIeHus.

Adanmayusa 0dyuarouiezoca K USMEHAIOUWUMCA YC108UAM COUUATILHOU U RPUPOOHOTL CPeObl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU MIPU BBIITOJHEHUN UCCIIEAOBAHHUMA U MPOEKTOB (PU3UIECKOM
HaIIPaBJIECHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JesITeIbHOCTD;



— MOTpeOHOCTh B (hOPMUPOBAHNHY HOBBIX 3HAHUH, B TOM YHCIIe (POPMYJIUPOBATH UJCH, TTOHSTHS,
TUIOTE3bl 0 PU3NYECKUX OOBEKTaX W SBICHUSX,

— OCO3HaHHE e(PUIMTOB COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
— IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUN HOBBIX (DH3UYECKHUX 3HAHHMIA;

— CTPCMJICHUC aHAJIM3UPOBATH U BBISABJIATH B3AUMOCBA3U IPUPOIBI, OGIJ.IGCTBa N 5KOHOMHKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (1)I/I31/ILI€CKI/IX 3HaHI/II71;

— OIICHKA CBOMX JICHCTBUH C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX TTI00aTBHBIX
HOCJIECTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC I[CflCTBPIH

ba3zoevie nocuueckue oeiicmeusn:
— BBISABJISTH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJIICHUN);
— YCTaHAaBIIMBATh CYIECTBEHHBINA MPU3HAK KIaccU(PUKAIINK, OCHOBAHUS IJIsi 0000IIECHUS U CPAaBHEHUS;

— BBIIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B paCCMaTPUBAEMBIX (haKTax, TaHHBIX U HAOIIOACHUSX,
OTHOCSALIUXCS K (PU3HUECKUM SIBIICHUSIM;

— BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U ITPU U3YUCHUU (bHSI/I‘-IGCKI/IX SIBIICHHUH U MponeccoB,
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIABHUI'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘ISCKI/IX BCJIMYHH,

— CaMOCTOSITEIbHO BBIOMpATh Cr1oco0 perieHns yueOHon pu3nyeckoi 3a1aun (CpaBHEHNE HECKOJIbKUX
BapUaHTOB PELIeHUs, BEIOOp Hanbosiee NoXOAAIIEro ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX
KPHUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIIe0BaTeIbCKUM HHCTPYMCHT IIO3HAHUS;

— HPOBOAUTH MO CAMOCTOSATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJI0KHBIN (I)I/I3I/I‘-ICCKI/II71
9KCIICPUMCHT, HeOO0IbII0e HUCCICIOBAaHUC (1)I/I3I/I‘-ICCKOI"O SBJICHUA

— OLCHHUBATb HA IPUMCHUMOCTB U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/II-O, IMOJTYYCHHYIO B XOZ€ HUCCIICIOBAHUA
HJIN DOKCIICPUMCHTA,

— CaMOCTOSATEIHHO (OPMYIUPOBATH 000OIIEHNS U BBIBOIBI 10 pPE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICTOBAHMS;

— HPOTHO3UPOBATH BO3MOKHOC JalbHEHIIee pa3BUTHUC (I)I/I3I/I‘-IGCKI/IX MMPpOLECCCOB, a TAKKC BbIIBUT'aTh
MPEAIOJIOKCHUA 00 nx Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmavueii:

— MNPUMEHSATH Pa3JInYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMALIUHU UITH
JaHHBIX C Y4ETOM IpeAoKeHHON yueOHoM (hru3nueckoi 3aaauu;

— aHAJM3UPOBATh, CUCTEMATH3UPOBATH U HHTEPIPETHPOBATH HH(POPMAITUIO PA3INYHBIX BUIOB U GOpPM
IIPE/ICTaBIICHMS;

— CaMOCTOSTEJIEHO BEIOMPATh ONTHUMAIbHYIO (popMy IpecTaBiIeHNss HHPOPMAIIUU U UIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALUSAMHU.



YHuBepcaabHble KOMMYHUKATUBHbBIC JCHCTBUA

Oobwenue:

— B X0JIe 00CYXXJIeHHsI y4eOHOTO MaTepHalia, pe3yJIibTaToB JIa0OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMbI U BHICKAa3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHUE 33aJaud U
noJyIep kaHue O1aroxenaTeaIbHOCTH OOIICHUS;

— COIIOCTAaBJISTh CBOU CYXJICHUS C CY)KICHUSIMU APYTHX YIaCTHUKOB JHAaJIora, 0OHapYKUBATh
pa3ianydne U CXOACTBO MO3HUIINN;

— BBIpAXaTh CBOIO TOUKY 3pC€HHUA B YCTHBIX U IMCbMCHHBIX TCKCTaX,

— MyOJUYHO MPECTABIATH PE3YJIbTATHI BHITOJIHEHHOTO (PU3MUECKOr0 OIbITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenbHOCHb (COMPYOHUUECMBO):

— TOHMMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAH/HON U MHANBHIYAIbHON pabOThI IPH PEIICHUN
KOHKPETHO! (PU3M4eCKOil TpodIieMbl;

— IIPUHUMATb OCIINU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATb JEUCTBUS MO €€ JOCTHXKECHUIO:

pacupeaciiTb poJjiu, O6CY)K,I[21TI> IIPOLECChI U PE3YJIbTATHI COBMECTHOM pa6OTbI; 0606].].[8.Tb MHCHUA
HECKOJIBbKHX J'IIO,Z[CIZ;

— BBIIIOJHATH CBOIO YaCThb pa6OTI)I, A0CTUTrasA Ka4C€CTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU ﬂeﬁCTBHH C APpYTYUMHU YWICHAMU KOMAHIBbI;

— OIICHHUBATh KA4€CTBO CBOCTO BKJIaJda B O6HII/Iﬁ MMPOAYKT I10 KPUTCPUAM, CAMOCTOATCIILHO
C(l)OpMy.]'II/IpOBaHHLIM Y49aCTHUKaMU BSaHMOHeﬁCTBHH.

yHI/IBepCaJ'IBHBIe PEryJIsITUBHBIC JIENCTBUSA

Ca./noopzanumuuﬂ:

— BBISBIISTH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX I PEIICHHS (PU3MUECKUX
3HAHU;

— OpPUEHTUPOBATHCA B PA3IMYHBIX NOIX0AaX MPUHATHUS pEelIeHUH (MHINBUyaJIbHOE, IPUHATHE
pellieHus B IpyMIe, IPUHITHE PEelIeHUH TPYIIoil);

— CaMOCTOATCIBHO COCTABJIATH AJITOPUTM PCIICHUA (1)I/I3I/I‘~IGCKOI\/'I 3aJa4u UM 11J1aHa UCCIICJOBaHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeIaracMble
BapHUaHThI PELICHUH;

— Jenath BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.
Camoxonmpons (peghnexcusn):
— JlaBaTh aJICKBaTHYIO OIICHKY CHUTYAIH U MPeAiarath IiaH e€ u3MEHEHUS;

— OOBSICHATH IPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) Pe3yJIbTaTOB JIETEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTD (B TOM YHCJI€ B XO/I BBITTIOJIHCHU A (1)I/ISI/ILIGCKOFO HCccjIe10BaHUsA
WJIM NIPOEKTa) HA OCHOBE HOBBIX 00CTOSTENHCTB, 3MEHUBIINXCS CUTYAllul, YCTAHOBIEHHBIX OLINOOK,
BO3HUKIIUX TPYJIHOCTEH;

— OLICHHMBATb COOTBCTCTBHUEC PE3YyJibTaTa LECJIN U YCIIOBUAM.

3M01{MOHa./leblﬁ UHmesliekm:



— CTaBHTb ce0s1 HA MECTO JPYroro 4eroBeKa B X0/I€ CIIopa WK JUC KYCCUU Ha HAYYHYIO TEMY,
ITIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTroro.

Ipunamue ceds u opyzux:

— TMpU3HABATH CBOE MIPABO HA OMIMOKY MPH peIIeHNH (PU3NYECKHX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4HbIC TEMBI M TAKOE K€ IIPaBO JAPYyroro.

INPEAMETHBIE PE3YJIbTATbBI

ITpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh c(HOPMUPOBAHHOCTD y 00 yUJarOIIUXCS
YMEHHU:

— HCHOJIb30BATh NOHATUA: PU3NUECKUE U XUMUUECKHUE SBJICHUS; HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHUIBI (PU3NYECKUX BEITMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIECTBA
(TBEPHOE, KUIKOE, ra3000pa3HOE); MEXaHUUECKOE IBIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSMOJIMHEHHOE ), TPACKTOPHSI, PABHOACHCTBYIOIIAsA CHII, teopmarus (Yrpyras, IiacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/Ib;

— pa3nuyath SBJICHUS (TUQQPy3us; TETIOBOE IBUKCHHUE YaCTHII BEIIECTBA; pABHOMEPHOE TBM)KECHUE;
HEPAaBHOMEPHOE JIBUKCHUE; NHEPLUS; B3aUMOJICUCTBUE TEII; PABHOBECHE TBEPABIX TEII C 3aKPEINIEHHON
OCBIO BpallleHUs; IIepe/iaya JaBlIeHus TBEPABIMU TEIaMU, KUAKOCTSIMU U Ta3aMu; aTMoc(epHoe
JlaBJIeHHE; IUIaBaHUE TEN; MPEBpAILEHUs] MEXaHUYECKOM HEepruu) Mo ONHUCAHUIO UX XapaKTEePHbIX
CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

— pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBIICHUH B OKPYXKalOIIEM MUPE, B TOM YHUCIIE
¢bu3nveckre SIBICHUS B IPUPOE: TPUMEPHI IBUKECHUS C PA3IMYHBIMHA CKOPOCTSIMU B )KHBOW U HEKUBOU
IPUPOJIE; NeHCTBHUE CUITBI TPEHUS B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(HEPHOT0 JaBJIEHUS Ha )KUBON
OpraHu3M; IIaBaHHE PbIO; PHIYary B TEJIE YEIOBEKa; IPU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B
y4eOHY10, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUM;

— OIHUCHIBATh U3yUEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBJICHHS, UCTIONB3Ys (PU3NUECKHUE BEITMUYHNHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEeMs, IyTh, CKOPOCTh, CPEIIHSSA CKOPOCTh, CHUJIa YIIPYTOCTH, CHUIa
TSDKECTH, BEC TeJa, CHIIa TPeHUs, JaBieHue (TBEPIOro Tena, KHUAKOCTH, Ta3a), BBITATKUBAIOIIAS CHIIA,
MeXaHW4ecKas padoTa, MOIIHOCTb, IJIEYO CHUJITbI, MOMEHT CHJIBI, KO (PHUITUEHT MOJIE3HOTO JEeHCTBUS
MEXaHU3MOB, KHHETUYECKas U MOTEHIIMAIbHAS YHEPTHSA); TIPU OTMIHMCAHUH MPABIIBHO TPAKTOBATh (pHU3M-
YECKUM CMBICI UCTIONB3yEeMbIX BEIMYMH, UX 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEJIIMYWH, HAXOIUTh
(hOopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYHUHY C JPYTUMU BETUYMHAMU, CTPOUTH rpauKu
W3YYECHHBIX 3aBUCUMOCTEHN (PU3NIECKUX BEIHYUH;

— XapakTepu30BaTh CBOMCTBA TN, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCIIONIB3Ys MTPABHUIIA CIIOKECHHUS
cu (BIIOJTh OJTHOM TpsiMOiA), 3akoH ['yka, 3akon [Tackans, 3akoH ApXxumeaa, MPaBUI0 PaBHOBECHS
pbruara (670Ka), «3070TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUUECKON SHEePTUU; TIPU 3TOM
JaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA M 3aHCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

— 00BACHATH (PU3HUECKUE SBJICHMS, MPOLECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalui MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BIABIATh IPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 |—2 JTOrMUecKuX II1aroB ¢ OMopoil Ha 1—2 U3y4yeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemarh pacy€THble 3a7auu B 1—2 neicTBUs, UCIIOb3YsI 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE
¢u3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3allMChIBATh KPATKOE yCIOBUE, MOJI-
CTaBIATH (pU3MUECKUE BEIUYUHBI B ()OPMYIIBI M TPOBOIUTH PACUEThl, HAXOAUTH CIIPABOYHbIE JaHHBIE,



HCOGXO,Z[I/IMI:IC AJid pCIICHUA 3a/1a4, OLICHUBATL PCAITMUCTUIHOCTD HOHy‘-IeHHOI\/'I (1)I/I3I/I‘ICCKOI>'I BCIIMYUHBI;

— pacro3HaBaTrhb IpoOIeMbl, KOTOPbIE MOXKHO PEUIUTh MPHU MOMOIIN (PU3NIECKUX METOJI0B; B OIICAHUHU
MCCIIETOBaHUSI BBIJCNIATH TPOBEPSEMOE MPENIONIOKEeHNE (TUIIOTE3Y), pa3indaTh U HHTEPIPETUPOBATD
MOJIYYEHHBIH Pe3yJbTaT, HAXOIUThH OLIMOKH B XOJI€ OTIbITA, JIEJIaTh BBIBOJIBI I10 €0 PE3yJIbTaTaMm;

— TPOBOJUTH ONBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MM (PU3UUYECKUX CBOICTB TEII:
(bopMyIHpOBaTH MPOBEPSEMBIC MTPEAIIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py10Ba-
HUS, 3alIMCBIBATh XOJ1 OIbITAa U (POPMYJIMPOBATH BHIBOJIBI;

— BBINOJIHATH NPSAMBIC U3MEPEHUS PACCTOSHUSI, BPEMEHH, Macchl Tena, 00b&éMa, CHIIbL M TEMIIEPATyphI
C UCIIOJIb30BaHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB; 3aMHUCHIBATH IOKA3aHUS IPUOOPOB C yUETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

— MPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PM3UUYECKOI BEIMYMHBI OT APYTOii €
MCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCMOCTH IyTH PaBHOMEPHO JABMXKYIIETOCS Tela OT BpEMEHU
JBIKEHUS TEJa; CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tejla, KayeCcTBa 00pabOTKM MOBEPXHOCTEHN TEN U
HE3aBHCUMOCTH CUJIbI TPEHHUS OT IIOMIAAN COMPUKOCHOBEHHUS TEJ; CHIIbI YIPYTOCTH OT YJIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIIECH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH Tella M OT MIIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH T€JIa, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO; YCIOBUM TUTaBaHUs Tell,
YCIIOBUI PaBHOBECHS pbldara v 0JIOKOB); y4aCTBOBATh B INITAHUPOBAHUHU YICOHOTO MCCIIEAOBaHUS, COOU-
paTh YCTAaHOBKY U BBIMOJIHATH H3MEPEHUS, CIEIYys MPEAT0KEHHOMY IUIaHy, (UKCUPOBATH PE3YyIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJIE TIPEUIOKESHHBIX TAOIUIl U TpadUKOB, 1eaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHUS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUUH (IIJIOTHOCTH BELIECTBA XKUIKOCTU U
TBEPJOTO TEJIA; CUJIa TPEHUSI CKOJIbKEHNS; JaBJICHUE BO3/lyXa; BEITAIKMBAIOIIAS CUJIA, IEUCTBYIOIAs Ha
MOTPYXEHHOE B XKUJIKOCTh TEJI0; KOPPHUIIMEHT MOJIE3HOT0 AEUCTBUS TPOCTHIX MEXAHU3MOB), CIIEAYs
MPEJI0KEHHOW MHCTPYKLMU: TIPY BBIIOJHEHUH U3MEPEHUIN COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

— co0umo1aTh MpaBHUiia TEXHUKH 0€30IaCHOCTH IpHU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;

— YKa3bIBaTh IPUHIIMIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAOIINECs COCY/ b, 0apOMETp, pblyar, MOJIBUKHbIN U HETTOIBUKHBIHN 0JI0K, Ha-
KJIOHHAs IIJIOCKOCTB;

— XapaKTepu30BaTh NPUHIMIBI IEHCTBUA M3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOpPOit
Ha UX ONMMCaHUA (B TOM YHCIIe: TOJIIMITHUKH, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, APEOMETP), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUN 1 HEOOXOAUMBIE (PU3UUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— TPUBOAUTH IPUMEPHI / HAXOAUTH HH(GOPMALIMIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
(bu3nyecKrX 3HaHUH B IOBCETHEBHOM KU3HU /JIs1 oOecrieueHus: 6e30MacHOCTH P 00pallleHuH C
npuOoOpaMy U TEXHUYECKUMH YCTPOICTBaMU, COXpaHEHHUsI 3J0POBbsI U COOIIOAEHHSI HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOIIEH Cpefie;

— OCYUIECTBJIATh OTOOP NCTOYHUKOB MH(GOpMaIuu B ceTd IHTEpHET B COOTBETCTBUHM C 3a/laHHBIM
ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPABHEHUSI Pa3IUYHBIX MCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpAst SIBISICTCS MIPOTHBOPEUYMBON MIIM MOXKET OBITh HEZOCTOBEPHOI;

— HCHOJb30BATH MPH BHIMOJHEHUH y4eOHBIX 3aJaHUI HAYYHO-TIOMYJIIPHYIO JINTEpaTypy prusnueckoro
COJIepKaHus, CIIPaBOYHBIE MATEPHAIIbI, PECYPCHI c€TH MHTEepHET; BnageTs npuéMamMmu
KOHCHEKTUPOBAHUS



TEKCTa, MpeoOpa3oBaHus HH(POPMALIUY U3 OHOI 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KPATKHUE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB
uHpopManuu GU3NIECKOro COJIEPKAHU, B TOM YUCIIE TYOJUYHO JIeNIaTh KPaTKUE COOOIIEHUS O
pe3ylibTaTax MPOEKTOB MIIM YI€OHBIX UCCIICAOBAHUI; IIPH 3TOM IPAMOTHO HUCIIOJIb30BaTh U3YyUCHHBIH
MOHATHIHBIN armapaT Kypca pU3UKH, COMPOBOXKIAATH BHICTYILICHHE MTPE3CHTAIUCH;

— TIPH BBIMOJHEHUN YUEOHBIX MMPOEKTOB U UCCIICOBAHUIA pacpeaeisaTh 00S3aHHOCTH B TPYIITIE B
COOTBETCTBHUU C IIOCTABJICHHBIMM 3aJ1a4aMH, CJICIUTh 32 BBIIIOJIHEHUEM IUIAHA JIECTBUM, aIEKBATHO
OLICHUBATh COOCTBEHHBIN BKJIAJl B ACITEILHOCTD IPYIIIbI; BEICTpPAaUBaTh KOMMYHUKATHBHOE
B3aUMO/ICIICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.



TEMATHYECKOE IINITAHUPOBAHUE

Ne
n/n

HaumeHnoBaHue pa3/iesioB U TeM
NMporpaMmbI

KoaunuecTBo 4acoB

BCEr
0

KOHTPOI
bHbIE
padoThI

NpaKTH4ec
KHe
padoThI

JJieKTpoHHbIe (u(ppoBbIe) 00pa3oBaTebHbIE PeCypChI

Pasnen 1. ®@u3uka u eé posib B NO3HAHUH

OKpPYy’Kauiero Mmupa

1.1.| ®duzuka — Hayka o npupoje 2 Poccuiickas anekrponHas mkona https:/resh.edu.ru ®usznka.ru
http://www.fizika.ru

1.2.| ®uznueckue BeJIMIHHDI 2 1 EJNHASA KOJUIEKIIA [HUDPOBBIX OBPA30OBATEJIBHBIX
PECYPCOB http://school-collection.edu.ru
Poccuiickas anekrponHas mkoda https://resh.edu.ru
®usuka.ru http://www.fizika.ru

1.3| EcrecTBeHHO- HAy4HbIi METO] 2 |1 1 Poccwuiickas snekrponnas mkosa https://resh.edu.ru

MO3HAHUSA Enunoe coneprkanue obrero oopaszoBanus https://content.edsoo.ru/case/

®wusuka.ru http://www.fizika.ru

Hroro no pazneny 6

Paznen 2. HepBOHaqaanue CBE€ACHHUSA 0 CTPOCHHUH BelIeCTBA

2.1.

CrpoeHue BemecTsa

2

1

EIVHAA KOJUIEKIWA UPPOBBIX OBPA30OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snmektponHas mkona https://resh.edu.ru

Enunoe conepxanue obmiero oopasoBanus https://content.edsoo.ru/case/
dwusuka.ru http://www.fizika.ru

2.2.

JBuKeHUE U B3aUMO/ICHCTBHE
YacTUIl BellecTBa

EJAVNHASA KOJUIEKIMA MUO®POBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snektponHas mkona https://resh.edu.ru

Enmnnoe conepxkanue obmero oopasosanus https://content.edsoo.ru/case/
dwusuka.ru http://www.fizika.ru



http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

2.3.

AFpeFaTHLIe COCTOAHMSA BelleCTBA

EJVMHAS KOJUIEKIIA HUD®POBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru

Poccwuiickas snekrponHas mkosa https://resh.edu.ru

Enunoe conepxkanue obmiero oopasosanus https://content.edsoo.ru/case/
®usuka.ru http://www.fizika.ru

Hroro no pazneny

6

Pasnen 3. /IBm:keHne H B3amMoaelcTBHE Te

3.1.

Mexannyeckoe IBHKEHHE

4

Poccwuiickas anexTponHas mkona https://resh.edu.ru ®@usuka.ru
http://www.fizika.ru

3.2.

MNuepuus, macca, IIIOTHOCTD

EJMHAS KOJUIEKLIYA LTMOPOBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru

Poccwuiickas snekrponnas mkosa https://resh.edu.ru

Enunoe conepxkanue obmiero oopasosanus https://content.edsoo.ru/case/
®wusuka.ru http://www.fizika.ru

3.3.

Cuaa. Buasl cua

10 |1

EAMHASA KOJUIEKIUA HU®POBBIX OBPA3OBATEJIbBHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickast anektponHas mmkona https://resh.edu.ru

Enunoe conepxanue obmiero oopasosanus https://content.edsoo.ru/case/
®dusuka.ru http://www.fizika.ru

Hroro no paznueny

20

Paznen 4. JlaByienue TBEPABIX TeJl, ;KHIKOCTEH U razoB

4.1.

Hasaenmue. Ilepenaya naBiaeHus
TBEPABIMU TeJAMHU, KUAKOCTAMHU
M razamu

3

EAMHASA KOJUIEKIMA HUOPOBBIX OBPA30OBATEJIBHBIX
PECYPCOB http://school-collection.edu.ru
Poccuiickas anektponHas mkona https://resh.edu.ru



http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/

4.2.| laBieHne KUIKOCTH 5 Poccuiickas snektponHas mkona https://resh.edu.ru
Enmnnoe conepkanue obmero oopasosanus https://content.edsoo.ru/case/
dusuka.ru http://www.fizika.ru

4.3.| ATMocdepHoe aBiieHue 4 EAVNHASA KOJUIEKIHWA UPPOBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru
Poccuiickas anektponHas mkona https://resh.edu.ru
Enunoe conepxkanue obmiero oopasosanus https://content.edsoo.ru/case/
®usuka.ru http://www.fizika.ru

4.4, JleficTBHe KHIKOCTH M I'a3a HA 9 EJAVNHAS KOJUIEKIMA HUO®POBBIX OBPA3OBATEJIBHBIX PECYPCOB

NOrpy:KéHHOE B HUX TEJI0 http://school-collection.edu.ru

Poccuiickas anektponHas mkona https://resh.edu.ru
Enunoe conepxkanue obmiero oopasoBanus https://content.edsoo.ru/case/
dusuka.ru http://www.fizika.ru

Hroro no pazneny 21

Pasznen 5. PaGora u MoumHoCTh. JHEpPrus

5.1.| PaboTa u MOLIHOCTD 3 Poccuiickast anektpoHHas tmkona https://resh.edu.ru
Enunoe coneprxanue obrero oopaszoBanus https://content.edsoo.ru/case/
®dusuka.ru http://www.fizika.ru

5.2.| TIpocThie MeXaHU3MBbI 5 EAVNHASA KOJUIEKIHWA TUDPPOBBIX OFPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru
Poccuiickast anektponHas mmkona https://resh.edu.ru
Enunoe conepxanue obmiero oopasoBanus https://content.edsoo.ru/case/
dusuka.ru http://www.fizika.ru

5.3.| MexaHuvecKkasi SHeprusi 4 EAVNHASA KOJUIEKIWA TUPPOBBIX OFPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru
Poccuiickas snektponHas mkona https://resh.edu.ru
Enmnnoe conepxkanue obmiero oopasosanus https://content.edsoo.ru/case/
dusuka.ru http://www.fizika.ru

Htoro mo pazneny: 12

PezepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 68



http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
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