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HOSACHUTEJIBHAS 3AIIUCKA
[Iporpamma mno yuebHoMy Kypcy «EcTecTBeHHO-HayuyHas nabopaTtopusi» Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHHUs COCTaBJI€HA HA OCHOBE IIOJIOKEHWH M TpeOOBaHWHA K
pe3yibTaTaM OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEeNIbHON MpPOTrpaMMBbL,
npencrasieHHbix B ®I'OC OO0, a Takke ¢ yduérom (enepanbHoil paboueil mporpammbl
BocniuTanus U Konnenuuu npenogaBanusi yaeoHoro npeamera «Ousukay.
Conepxanue mporpaMMbl HampaBlIeHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHOMH
rPaMOTHOCTM  OOyYaromuxcs U  OpraHu3aluio u3ydeHus npeamera «Dusuka» Ha
JeSITeIbHOCTHOM OCHOBE. B mporpamme y4uThIBalOTCS BO3MOXHOCTH YYEOHOTO IpenMeTa B
peamm3anuu TpeboBannii ®PI'OC OOO Kk MmIaHUPYEMBIM JUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TaKKe MEXKIPEJAMETHBIE CBS3UM €CTECTBEHHOHAYYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs.
[IporpaMma  ycTaHaBiIMBAaeT paclpeaeieHue ydyeOHOro Marepuana, Ipeasaraer
NPUMEpPHYIO TIOCJIEIOBATEIbHOCTh HW3YUYEHHsS TEM, OCHOBAaHHYI0 Ha JIOTHKE pPa3BUTHUS
NPEIMETHOTO COJEPKAHUS U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yYarOIIUXCsl.
Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB M SIBJICHUH, U3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, IPENoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHHH O MUpE.
OpHa W3 TNIaBHBIX 3a7ad (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TPAMOTHOCTHM W UHTEpeca K Hayke Yy
o0ydJarouuxcsi.
Wzyuenne yueOHoro kypca «EcTtecTBeHHO-Hay4yHas sabopaTopus» Mperoiaraer
OBJIAJICHUE CJENYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMU E€CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA s
MIOJIyYEHUS BBIBOJIOB.
Ilenn wu3ydeHus yueOHOro Kkypca «EcTecTBeHHO-HayuyHas JiabopaTopusi» Ha YpOBHE
OCHOBHOT'0 00111er0 00pa30BaHus OINpe/esIeHbl B KOHIEMIIUN PenoiaBaHus yueOHOro npeamera
«®Du3uka» B o00pa3oBarenbHbIX opraHnmzauusx Poccuiickoit denepanuu, pearu3yrOINUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.
Hesan uzyyenus:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlMXCs K HAydHOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U HyHIaMEHTAIBHBIX 3aKOHOB;

e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKHU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

e Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
NesITeIbHOCTH, IOJrOTOBKA K JajbHENIIeMy 00yUYEeHHUIO B 3TOM HaIPaBJICHUH.

JloctmxeHne 3THX LeJedl mporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JHUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHHYECKHUX,

TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUN ONHCHIBaTh U OOBICHATH SBIEHUS C HCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHU;



¢ OCBOCHHC MCTOHOB pPCIICHUA HpOCTeﬁH.IHX paC‘-IéTHLIX 3agady C HCIIOJIb30BaHUEM
MO/IeJICH, TBOPUECKUX U MTPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;

® Pa3BUTHC YMCHI/II\/JI Ha6JIIOI[aTB NpUPOAHBIC SABJICHUSA W  BBIINOJHATL  OHbBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAILHBIC HCCICIOBAHUS C HCIIOJIIb30BAHHEM
U3MEPUTEIBHBIX TIPHOOPOB;

e ocBocHHE MNpUEMOB paboThl ¢ HH(OpMALMEHl HAYYHOTO COJCPKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKECHHSX HAayKd, aHalu3 M KPUTHUYECKOE
OLICHWBaHUE UH(OpMAIHH;

® 3HAKOMCTBO cO cdepamu mnpodeccHOHATBHON ACSITENTFHOCTH W COBPEMEHHBIMH
TCXHOJIOTUAMH, OCHOBAHHBIMH HAa NOCTHXCHUAX HAYKH.

Ha wu3yuenne y4eOHOro kypca «EcTecTBeHHO-Hay4Hasi JabopaTropus» Ha YpPOBHE

OCHOBHOTO 00111ero oopa3zoBanus orBoautcs 34 yaca: B 7 kiacce — 34 vacos (1 gaca B Henento).

[IpeuiaraeMplii B mporpamMMe I€pevyeHb Ja0OpaTOpHBIX pPAadOT ¥  OMBITOB HOCHT

peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOP MpOBEAEHHUs J1a00paTOpHBIX padoT U
OIBITOB € Y4ETOM UHUBUAYATbHBIX OCOOCHHOCTEH 00YUYArOLIMXCsl, CITMCKA IKCIIEPUMEHTATbHBIX
3aJlaHui, pe/IylaraeéMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOIO 3K3aMeHa 1Mo (hU3UKeE.

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuHMHBL M3Mepenue Qusnueckux BenuunH. Dusznveckue TPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKd H3ydaroT Ipupoay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAY4YHOI'O BOIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT M0 TMPOBEpKE TIHUMOTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bU3NUECKUX SIBICHUH C TOMOLIBIO MOJAETEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoLeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npubOpoM.

Jlabopamopmusie pabomsl u onvimol.

OnpeneneHue LEHbI IIEHUS MKaIbl K3MEPUTEIHLHOT0 IpUdopa.
N3mepenne paccTOsSTHAN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEI.
W3mepenne TeMriepaTypbl NpH ITOMOIIM YKUAKOCTHOTO TEPMOMETpA W JAaT4HKa
TEMIEPATYPHI.
6. IIpoBeneHne wuccieoOBaHUs MO IPOBEPKE TUIIOTE3bl: AAIBHOCTh MOJETA IIAPHKA,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS 0 CTPOCHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHune uacTul] BemiecTBa. CBsI3b CKOPOCTH JBHKEHHMS 4YacTUL[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMsA BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTainyeckux) Tea. B3auMocBsA3b MEXIy CBONCTBAMHM BELIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHuneM. OcoOE€HHOCTH arperaTHbIX COCTOSIHMH
BOJIBL.
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Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmronenue nuddys3un.

3. HaGmropenue siBieHUid, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. OrueHka auamMerpa aToMa METOAOM PsiIOB (C Ucmosib3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexannueckoe ABWkKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBUKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUS.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH>KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XapakrepucTuka B3aumojeiicTBus ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenre cuibl C NMOMOIIBI JWHAMOMeTpa. fIBieHHue TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux 1ianerax. Bec tema. HeBecomocth. CrokeHHE CHII, HAIPABJICHHBIX I10
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKOIbXXEHHUSI U TPEHHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabGmronenrne MexaHu4eckoro JBMKEHUS Tea.
N3mepennie CKoOpoCTH NPSIMOJIMHEUHOTO JIBUKEHHUS.
Habumronenue siBneHus: MHEpLUU.
Habmroienne n3MeHeHns: CKOPOCTH MIPH B3aUMOJICHCTBUH TeTl.
CpaBHEeHHE MacC MO B3aUMOJICHCTBUIO TEJl.
CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMO.
JIaﬁopamopubze pabomul u onvimMol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MBMXKEHHUS (IIApHKa B KUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IMIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.
Ornpezenenne mIOTHOCTH TBEPOTO Tea.
4. OmnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.
5. OneIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCSA TOBEPXHOCTE.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Tra3a oT 00béMa, Temnepatypsl. [lepenava naBneHust TBEPABIMU TeaMU, KUAKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
rnyounbl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeJo0. BelTankuBaronias (apXxuMe08a)
cuna. 3akoH Apxumena. [1naBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBIEHUA raza OT TEMIEPATYPHI.

2. llepenaua naBneHUs KUAKOCTBHIO U Fa30M.
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CooOmrarommecs CoCy/bl.

I'mapaBauyeckuit mpecc.

[TposiBnenue nercTBus aTMoc(HEepHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrPYKEHHOM wYacTH Tella M
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1utaBaHus TeN: IUTABAaHUE WM TOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyKEHHOM B KHUJIKOCTb
YacTH TeJna.

OnpeneneHne BBITAIKUBAIOIIEH CHUJIbI, ACUCTBYIOLIEH Ha TeI0, NOrpyXEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbruara. [IpumeHeHue mpaBuiia paBHOBECUS phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI mpocThix MmexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W mnoTeHUHalIbHas HHeprus. lIpeBpainenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUs! YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenne pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tejla II0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenosaHue yClI0BHM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUH.

INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI TIIPOI'PAMMBI HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yyenne yueOHoOro Kypca «EcTecTBeHHO-Hay4Has nabopaTropusi» Ha YpPOBHE OCHOBHOTO
o6mer0 O6paSOBaHI/I$I HarpasJICHO HAa JOCTHXKCHUEC JIMYHOCTHBIX, MECTAITPCAMETHBIX U IMTPEAMCETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

B pesynbrare u3ydenus yueOHoOro kypca «EcTecTBeHHO-Hay4YHas J1abOpaTOpHs» Ha YPOBHE
OCHOBHOTO 00miero oOpazoBaHusi y oOydaromierocss OyayT CQOpPMHUPOBAHBI —CIEAYIOIIUE
JUYHOCTHBIE PE3VJIBTATHDI B yactu:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- MpOsIBIICHHE WHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOW (DU3UUECKOM

HaYKU;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

- TOTOBHOCTbL K AKTHBHOMY Y4YaCTUIO B O6Cy)KIIeHI/II/I OGH.ICCTB@HHO3H3.‘II/IMLIXI/I ITHUYCCKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (PU3HKH;



® - 0OCO3HaHUE BaXHOCTU MOPAJIbHO-3TUUECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIMTAHMS:

® - BOCIPHATHE AICTETUYECKUX KayecTB (hM3MUECKON HayKu: €€ TapMOHHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOTI'O NNO3HAHMS:

® - OCO3HaHHWE IICHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEH KYJIbTYPBI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENBCKOM 1€ATEeIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOIO /10Ny U

® - OCO3HAaHME LIEHHOCTH 0e30macHOro odpasa >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU IpaBuJI 0€30MacHOr0 MOBEJIEHUsI Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 00OpYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e - chOpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, MPU3HAHKWE CBOETO MpaBa Ha OIMMOKY M TaKOrO e
IIpaBa y Ipyroro 4ejioBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUA:

® - AKTMBHOE y4yacTH€ B PEIICHHHM NPAaKTHMUYECKUX 3aj1ad (B pamMKax CeMbH, 00pa3zoBaTeNIbHOI
OpraHu3aIy, TOpoa, Kpasi) TEXHOJIOTHYECKOM U COLMaTbHON HANIPABIEHHOCTH, TPEOYIOMINX B
TOM 4ucIIe U GU3NYECKUX 3HAHU;

® - UHTEpeC K MPAKTHUYECKOMY U3YUCHHIO MPOGECcCHii, CBA3aHHBIX ¢ (DU3HUKOIA;

e 7)3K0JIOTHYECKOI0 BOCIIUTAHUS:

e - OpHUEHTAalMs Ha NpUMEHEHUEe (U3NYECKUX 3HAHUU I peueHus 3aJad B 00JacTu
OKpYXKarollel cpe/ibl, IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCHEACTBHMA NS
OKpYKarollEeH Cpeibl;

® - 0CO3HaHHUE To0aIbHOrO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

e §8) aganTanuM K U3MEHSIOIUMCS YCJIOBHAM COLMATBHON U MPUPOIHOI cpeabl:

e - OTPeOHOCTH BO B3aUMOJICHCTBUY NP BBIOJHEHUU UCCIIEIOBAaHUIN U MPOEKTOB (pU3NUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM JIPYTHX;

® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO AEATEIBbHOCTD;

e - 0TPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4ucie GOpMyTupoBaTh UJIEH, TOHITHS,
TUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEN B 001acTH (DU3UKH;

® - JUIAHWPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpeMJICHHE aHAJIM3UPOBATh U BBIABJIATH B3aMMOCBS3H MPHUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCTI0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIEHKa CBOMX JEMCTBMM C y4y€TOM BIMSHHMS Ha OKPYXKAIOIIYIO CpEeIy, BO3MOXHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesynbTare ocBoeHHs mporpaMMbl yueOHOro Kypca «EcTtecTBeHHO-Hay4Hast J1abopaTopus»

Ha YpOBHE OCHOBHOro oOImiero ooOpazoBaHus y oOydatouierocs OyayT chopMupoBaHbI

MeTanpe/JMeTHbIe Ppe3yJbTaThbl, BKIIOYAIONINE I103HABATEIbHbIE YHHUBEpPCAIbHbIE Yy4YEOHbIE

JeCcTBUS,, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC yueOHbIE eHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHBIC

y4eOHbIE TCHCTBUSI.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC AeHCTBHUS
ba3oBble Jlornyeckue 1eMcTBUA:
® BBIIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SABICHUN);
® YCTaHABIIMBATh CYILECTBEHHBIN NMPHU3HAK KIACCU(PHUKAIIMHM, OCHOBaHUA UIsi 0000IIEeHUs U
CpaBHEHHS,
® BbBIBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUHs B paccMaTpuUBaeMbIX (DaKTax, JAAHHBIX U
HaOJI0ICHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;



BBIABJITE MPUYUHHO-CICACTBCHHBIC CBA3U IIPU U3YYCHHU (1)I/I3I/I‘IGCKI/IX SIBICHUM U
nmponeccoB, ACHaTb BbBIBOALBI C HCHOJB30BAHUEM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUCHU, BBIIIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (PU3UUECKUX BEIUYUH;
CaMOCTOSITENIFHO BBIOMpATh Ccroco0 pemieHus: yueOHo# (u3ndeckoit 3amaun (CpaBHEHUE
HECKOJILKMX BAapUAaHTOB pEIleHHs, BbIOOp Haubojee MOIXOMAAIIEro ¢  Y4&ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTelbCKHe AeCTBHA.

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEA0BATEIbCKUNA HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3MUECKUI
HKCHEPUMEHT, HEOOIBIIIOE NCCIIeA0BAaHNE (DU3MUECKOTO SBICHUS;

OLICHMBATh HAa MPUMEHUMOCTh MU JIOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYECHHYIO B XOJ€
HCCIEA0BAHUS UM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (OPMYITMPOBATH 0OOOIIECHHS ¥ BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OMIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHElIee pa3BUTHE (PU3MUECKUX IMPOLIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTUU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

NPUMEHSTh PA3JIMYHBIC METOJbI, MHCTPYMEHTBI W 3alpochl TpU IOHCKE U OTOOpe
UHGOPMAIIMY WK TaHHBIX C YIETOM MPEUIOKEHHOW yueOHOM (hU3nUYecKol 3a/1a4u;
aHAIM3WPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO Pa3THIHBIX
BUJIOB U ()OPM IPEICTABIICHHS,

CaMOCTOSITEIILHO BBIOMpPATh ONTHMANBHYIO (opMmy TnpencraBieHus HHGOpMauH U
WUTIOCTPUPOBATh pElIaeMbIe 3a/Ja4dl  HECJIOKHBIMH CXEMaMH, JHarpaMMaMd, HWHOU
rpaduKoi ¥ ©X KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHdCcTBHUA:

B X07ie 00CyX/1eHus1 ydueOHOro MaTepHana, pe3yabTaToB JabopaTOPHBIX paboT U MPOEKTOB
3aJjaBaTh BOIMPOCHI O CYILECTBY 00CYKJ1aeMOM TeMbl U BBICKA3bIBaTh UIEH, HAllCIIEHHbIE
Ha pelIeHHe 3a/1a4M U MojAepKaHue 0JaroKeaaTeIbHOCTH O0IEeHus;

COIOCTABJISATh CBOM CYXKJIEHHS C CYXIEHUSAMHM JPYyTUX YYacTHHMKOB JMajora,
OOHapy>KUBaTh pa3In4yKMe U CXOJICTBO MO3ULIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  BBIIOJHEHHOTO  (PU3WYECKOrO0  OMBITa
(3KCrIepuMeHTa, UCCIIEeI0OBaHUS, IPOEKTA);

MOHUMAaTh U HCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW U MHAWBUIYAIbHOW pabOThI MpU
pelIeHnH KOHKPETHON (U3NYecKoil npoOIemsl;

NPUHUMATh LE€JIM COBMECTHOM JeSTEJIbHOCTH, OpraHWU30BBIBaTh JEHUCTBUS 1O €€
JOCTHKEHHUIO: PACHpEeAeNsTh POJIM, OOCYXKIaTh IMPOLECCHl M Pe3ylbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATE CBOIO YacTh pPa0OTHI, JIOCTUTas KAdyeCTBEHHOTO pe3yjibTaTa I0 CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTMMHU WICHAMU KOMaH/IbI;

OLICHHMBATh KauyeCTBO CBOETO BKJa/a B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyINPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszauus:

BBISIBJIATH MPOOTEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAlHUSX, TPEOYIOUINX I pelIeHus
(bu3MYeCKUX 3HAHUI;,

OPUEHTHPOBATLCS B PA3IUYHBIX MOJAXO0JaX MPHUHATHUS pelleHud (MHIUBUAYaAIbHOE,
MIPUHATHEC PEIICHHS B TPYMIIE, IPUHITHE PEIICHUHN TPYIIION);



CaMOCTOSITENIPHO COCTABIISATh AJTOPUTM pelIeHus (U3NYECKON 3ajauyd WM IUlaHa
UCCIICIOBAaHUSI C Y4ETOM HMEIOIIMXCSl PECypcoOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATH MIPEIaraéMble BAPUAHTBI PEILICHUN;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

J1aBaTh aJeKBAaTHYIO OLICHKY CUTYallUU M PEeAJIaraTh IiaH e€ N3MCHEHUS,;

OOBSICHATh MPUYMHBI JOCTHKEHUS (HEJOCTHXKEHUS) PE3yNbTaTOB JAEATEIBbHOCTH, J1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (PU3UYECKOTO
UCCIICOBAaHUS MM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CUTYyallUd, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBHUSM;

CTaBUTH ce0s HA MECTO JPYroro 4eioBeKa B XOJE CIopa WM TUCKYCCHU Ha HAyYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHHS U JIOTHKY JPYyTroro;

NpU3HABATh CBOE IMpaBO Ha OMMOKY TNpH pEHIeHWH (U3NYECKUX 33434 HWId B
YTBEP)KJICHHIX Ha HAYYHBIE TEMBI M TAKOE YK€ MPaBO APYTroOro.

INPEAMETHBIE PE3YJIBTATbBI
K koHny oOydyenuss B 7 KJiacce INpEeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

WCIOJIb30BaTh  MOHATUSA: (PU3MYECKHME U XUMHUYECKHE SBJIEHMs, HaOJII0JeHUE,
SKCIIEPUMEHT, MOJIeb, THUIOTe3a, €AMHUILIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHHUS BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe
JBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, OpsIMOJIMHEHHOE),  TPaeKTOopHs,
paBHOACWCTByOmas cuia, Aeopmanust (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIIAIOIIUECS COCY/IbI;

paznuuath sBiaeHUs (qud@y3us, TEMIoBOE ABUKEHUE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
NBUKEHHE, HEPAaBHOMEpPHOE JBI)KEHHE, WHEpIMs, B3aUMOJAEHCTBHE TeJ, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEINIEHHON OCBIO BpALIEHMs, Nepeaada JaBICHUs TBEPABIMU TEJIaMH,
KHUJAKOCTAMU M ra3am, aTMoc(epHoe JaBiieHHE, IUIaBaHUE TeJl, IPEeBpaIlCHUs
MEXaHUYECKOM 3HEpruM) Mo OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHHUN B OKpY’KAIOIIEM MHUpE, B
TOM uucie (U3NYECKHe SIBIEHUS B MpPHUPOJE: MPUMEPHl ABMKEHUS C Pa3TUYHBIMU
CKOpPOCTSIMH B >)KMBOW U HEKHUBOM IPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIMSIHUE aTMOC(HEPHOr0 JaBJIeHHUs Ha KUBOW OpraHM3M, IUIaBaHUE PbHIO, pblYaru B Tele
4esioBeKa, MpH 3TOM MEPEeBOJUTh NPAKTHUECKYIO 3a/ady B Y4YeOHYIO, BBIAEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;

OINMCHIBATh U3YyYEHHBbIE CBOWCTBA Tel M (U3UYECKUE SIBJICHUS, HCIOIb3ys (PU3NYECKUE
BEJIMYMHBI (Macca, O0OBEM, IUIOTHOCTH BEUIECTBA, BPEMs, IyTb, CKOPOCTb, CpPEIHSS
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIA TSYKECTH, BEC TEJla, CHJIa TPEHMsI, TaBIeHUE (TBEPAOIO
Tena, )KUJIKOCTH, ra3a), BRITAJKUBAIOIIAs CHIa, MEXaHU4ecKasi paboTa, MOIHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KOO((UIIMEHT MOJE3HOTO JEHCTBHSI MEXaHU3MOB, KHHETHYECKask U
MOTEHIIMAJIbHAs SHEPrus), MPU OMUCAHUM MPaBWIBHO TPAKTOBaTh (PU3UUECKHUM CMBICIH
UCTOJIb3yEeMbIX BEJIMYHMH, UX 0003HAUYEHUS M €AMHUIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh
(dbopMyIibl, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTMMH BeIHMYHMHAMU,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, GU3NYECKUE SBJIECHUS U MPOLECCHI, UCIOJB3YS MpaBUiia
CIIOKEHMsI CUJT (BIOJIb OJTHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs pbluara (6J10Ka), «30J10TOe MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS



MEXaHHYECKON »SHEpruu, MpU OSTOM JaBaTh CIOBECHYIO (OPMYITHPOBKY 3aKoHA H
3alMUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKHE SBICHHS, IPOIECCHl M CBOWCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATh MPUUMHHO-CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4EeHHBIX
CBOWCTBA (PU3UYECKUX SBICHUH, PU3NUIECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacyu€THble 3aaud B 1-2 JeCTBHUS, HCIONB3YSd 3aKOHbI U (HOPMYIIBI,
CBsI3bIBAIOIME (PU3UYECKUE BEJIMYUHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3aJ]a4M 3alHChIBATh
KpaTKOE€ YCJIOBHE, TMOJCTABIATH (DU3MYECKHE BEIUYUHBI B (QOPMYIbl U TIPOBOJHUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JAHHbBIC, HECOOXOUMBIE JIUIsl PEIICHUs 3a/1a4, OLIEHUBATh
PEAUTMCTUIHOCTD TOTYYCHHON (PU3HUECKOMN BEIMIMHBL;

pacrno3HaBaTh nMpoOIeMbl, KOTOPbIE MOKHO PELIUTh NMPU MOMOIIN (HU3UUECKUX METOJOB, B
OMMCAaHUU UCCIIEIOBAHUS  BBIIETATH IPOBEPSIEMOE  MPEANOJIOKEHUE (THUIIOTE3Y),
pasnuyaTth M MHTEPIPETUPOBATH IMOJTYYEHHBINH pe3yJbTaT, HAXOAWTh OLIMOKH B XOJ€
OTIBITA, JCJIaTh BHIBOJIBI 110 €r0 PE3YJIbTaTaM;

MIPOBOAMTH OMBITHI IO HAOMIOACHUIO PU3NYECKUX SBICHUN WK (PU3NIECKUX CBOMCTB TeJ:
dbopMynupoBaTh  MpOBEpsSEMble  MPEANOIOKEHHS,  CcOOMpaTh  YCTAaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBHITIOJHATH MPSMbIE U3MEPEHHsI PAcCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIBI U
TEMIIEPAaTyphl C KCIOJb30BAHUEM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrol ¢
WCIOJIb30BaHUEM TMPSMBIX U3MEPEHHH (3aBUCHMOCTH MYTH PAaBHOMEPHO JBIIKYILEroCs
Tella OT BPEMEHM ABWKCHUS TeJa, CUJIBI TPEHHsI CKOJBXKEHHUS OT Beca Teja, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOHIAId
COTPUKOCHOBEHUSI TE€J, CHJIBI YINPYTrOCTH OT Y/UIMHEHUS TPYKUHBI, BBITAIKHWBAIOIICH
CHJIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U OT MJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU Teja, OT TIyOMHBI, Ha KOTOPYIO TTOTPYKEHO TEJO, YCIOBUMN TUTaBaHUS Te,
YCIIOBUIM paBHOBECHsI pblyara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHH Y4EOHOTO
WCCTIeI0BaHMs, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIEAYs MPEIT0OKEHHOMY
IaHy, (UKCUPOBATh PE3yNbTaThl MOJTYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIHYUH B
BHUJIC€ TPEIJIOKEHHBIX Tabmuil u TpadukoB, JelaTh BBIBOJABI 10 pPE3yJbTaTam
HCCIIE0BAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (U3MUECKUX BEIWYUH (IUIOTHOCTHh BEIIEeCTBa
KUJKOCTH H TBEPAOTO TeNa, CHJIa TPEHHUS CKOJIBKEHMs, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIONIAS CUJIA, IEHCTBYIONIAs Ha MOTPY>KEHHOE B JKUIKOCTH TeNO, Ko uimneHt
MOJIE3HOTO JICUCTBUSI MPOCTHIX MEXAHWU3MOB), CJIENYsl MPEIJIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOTHEHUH W3MEpPEHUN COOMpaTh JKCIEPUMEHTATbHYIO YCTaHOBKY U BBIYHCIISTH
3HAYCHNE NCKOMOM BEINUHNHEL,

coOnrofaTh TMpaBWiIa TEXHWKU Oe30macHOCTH TMpu  paboTre ¢ 1abopaToOpHBIM
00opynoBaHUEM;

YKa3bIBaTh MPUHITUIIBI JECHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMET,
JTUHAMOMETP, COOOIIAIOIINECS COCY/bI, 0APOMETP, phIuar, MOJABYKHBIA U HETIOIBHKHBIN
OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTEePU30BaTh MPUHITUIIBI IEHCTBUS U3yYE€HHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
C omopod Ha WX omucaHus (B TOM YHCIE: TMOIUIMITHUKH, YCTPONCTBO BOJOMPOBO/IA,
TUAPABIMYECKUI Mpecc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp),
WCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WYECKHUX SIBJICHUH M HEOOXOJUMBbIE (PU3HUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTL TPUMEPHl  (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MPaKTHIECKOTO
WCIONIb30BaHUs (U3MUYECKUX 3HAHWA B TIOBCETHEBHOW IJKU3HU IS OOECTeUeHUs



0e30macHOCTH TMpH oOpamieHMH ¢ OpudopaMM W TEXHUYECKUMH YCTpPOWCTBaMH,
COXPAHEHHMS 37J0POBbsl U COOJIIOJCHHUSI HOPM IKOJIOTMUYECKOTO TIOBEACHUS B OKPY KAIOLIEH
cpene;

OCYLIECTBIATH OTOOpP HCTOYHHMKOB HH(popMmanuu B LHTepHeTe B COOTBETCTBHM C
3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
Pa3NIUYHBIX MCTOYHUKOB BBIIEIATH MH(OPMAINIO, KOTOpas SBISAETCS MPOTHBOPEUYUBOU
WA MOXKET OBITh HEJJOCTOBEPHOI;

WCIOJIb30BAaTh NPU BBHINOJHEHUH YYEOHBIX 33aJaHWi HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(U3MIECKOTO COAepKAHUA, CIIPABOYHBIE MaTepUaibl, pecypchl ceTu VHTepHeT, BIaieTh
npuéMaMi  KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHMs MHGOpMALMM W3  OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE KpaTKME IMCbMEHHBIE U YCTHbIE COOOLIEHHMsS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMAIMK (PU3HMUECKOTO COACP)KaHUs, B TOM YHCIE MyOJIWYHO JeNaTh
KpaTKHe COOOLIEHMs O pe3yibTaTaXx MPOEKTOB WIJIM y4eOHBIX MCCIIEJOBAaHUH, IIPU 3TOM
rpaMOTHO  HWCHOJB30BAaTh  M3YYCHHBIM TOHATUHHBIA — ammapar Kypca (HU3UKH,
COIIPOBOXAAThH BBICTYIUICHUE ITPE3ECHTALIUEH;

IIPY BBIIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN pACHpENeNsaTh OO0S3aHHOCTH B
IpyIIIe B COOTBETCTBUM C IOCTABICHHBIMHU 33Ja4aMHM, CJIECIUTH 33 BBIIIOJHEHHEM IUIaHa

JIEHCTBHH,

aJICKBATHO OILICHHUBATh COOCTBEHHBIH BKJIaA B JACATCIBHOCTH TI'PYIIIIBI,

BBICTpanBaTb KOMMYHHUKATUBHOC B3aPIMO[[€I>'ICTBH€, YUUTBhIBAA MHCHHUEC OKPYKAIOUIUX.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
3 a3/1eJI0B M TeM K I (L ppoBbic)
n/n P . Ilor o Beero OHTpﬁo.JIBHbIe paKT;I‘leCK 00pazoBaTeLHbIE
porp PaooTnI He padoThl pecypeb
bu6nmoreka [JOK
1 BBenenue 1 https://m.edsoo0.ru/7f41619
4
IlepBoHauanbHbIE bub6nuorexa [IOK
2 CBEJICHHUS O 6 6 https://m.edsoo0.ru/7f41619
CTPOEHMU BELIECTBA 4
N bubmuoreka [JOK
3 Bsanmozercraue 12 9 https://m.edsoo.ru/7f41619
Tem 4
JlaBnenue. bubnmoreka [JOK
4 JlaBrienue 7 6 https://m.edso00.ru/7f41619
AKHUJIKOCTEH U ra3oB 4
PaboTa n bu6nmoreka [JOK
3.1 MOIIHOCTb. 8 1 5 https://m.edsoo.ru/7f41619
OHeprus 4
OBIIEE KOJIMYECTBO
YACOBIIO 34 1 26
[TPOI'PAMME
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https://m.edsoo.ru/7f416194
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INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne

n
/

I

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpous
HbIe
padoThI

KHe
padoThI

IIpakTuyec

Jara

H3yYCHU

b |

DJIeKTPOHHbIE

ugpossbie
oOpa3oBaTe/ibHbIE

pecypchbl

BBognoe 3ausatue.
HNuctpykrax no
TEXHUKE
0€30I1aCHOCTH.

DKCrepuMeHTaIbHa
g pabota Ne 1
«Onpenenenue
IICHBI JICTICHUS
pa3IMYHBIX
IPUOOPOBY.

1 Henensa

2 Hexensd

https://m.edsoo.ru/3
€9c9366

DKCrepuMeHTaIbHa
s paboTa Ne 2
«Omnpenenenue
FEOMETPUUECKHUX
pa3MepoB TEI».

3 Henensa

IIpaxTrueckas
pabota Ne 1
«3roroBsnenue
W3MEPUTEIIBHOTO
LHUATUHIPA»

4 nenend

DKCrepuMeHTaIbHa
g pabora Ne 3
«3mepenne
TeMIIepaTypbl TEI»

5 Hedens

bu6mmoreka IIOK
https://m.edsoo.ru/ff
09f72a

DKcrepuMeHTalbHa
s pabota Ne 4
«3mepenue
pa3MepoB MaJIbIX
TEI».

6 "Henensa

DKcrepuMeHTalbHa
g pabota Ne 5
«3mepenue
TOJIIIIMHBI JIUCTA
Oymarm»

7 Henens

but6mmorekxa [IOK
https://m.edsoo.ru/ff
09fe0a

DKcrepuMeHTalbHa
g pabota Ne 6
«3mepenue
CKOpPOCTH
JIBUKCHHUS

TEI.

8 Henensa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a013e



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

Penrenue 3amaud Ha
TeMy «CKopocTh

9 9 Henens
PaBHOMEPHOTO
JIBUKCHUS
DKcrepuMeHTalbHa
10 ™ pabora Ne7 10 nenens
«3MepeHne Macchl
1 KaIuIk BOIBDY.
DKcrnepuMeHTalIbHa
s pabora Ne 8 bu6muoteka LJOK
11 «U3mepenue 11 memena https://m.edsoo.ru/ff
IUIOTHOCTH KyCKa 020378
caxapa»
DKCrepuMeHTaIbHa
A pabora Ne 9 bubnnorexa [JOK
12 «ameperne 12 wenens https://m.edsoo.ru/ff
IUIOTHOCTH
. 0a05c6
XO03SUCTBEHHOTO
MBLIIa.
Pemenue 3agad Ha bu6nmorexa LIOK
13  rtemy «ILmoTHOCTB 13 mepens  https://m.edsoo.ru/ff
BELLIECTBAY. 0a079c
DKcrnepuMeHTalIbHA
A pabora Ne 10 bubnmnorexa [JOK
14 Hccrenonare 14 menenst https://m.edsoo.ru/ff
3aBUCHMOCTH
Oalaed
CHUJIBI TSDKECTH OT
MacCBhI TEJIay.
DKCrepuMeHTaIbHa
i gig(;;z;\f}lhle bubmuorexa [JOK
15 \ACCh! 1 Bec 15 menenst https://m.edsoo.ru/ff
0a0c10
BO3/yXa B
KOMHAaTe»
DKcrepuMeHTalbHa
g pabota Ne 12 bu6muoreka [JOK
16  «CnoxeHue cwil, 16 menens https://m.edsoo.ru/ff
HaIpPaBJIEHHBIX 110 OaOfee
OJTHOU IIPSIMOI.
DKcrepuMEHTaIbHA
s pabora Ne 13
17  «U3mepenue 17 uenensa
KECTKOCTHU
TIPYKUHBDY
DKcrepuMeEHTalIbHA
s pabora Ne 14 bu6muoteka [IOK
18 «U3mepenue 18 memenms  https://m.edsoo.ru/ff
ko3 PunneHTa 0al23c

CHUJIBI TPCHUSA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CKOJIBXXCHU A .

19

Penrenue 3amaud Ha
Temy «Cuna
TPEHUS».

19 Hemensa

20

DKCrepuMeHTaIbHa
s pabota Ne 15
«Uccnenosanue
3aBHCUMOCTHU
JIaBJICHHS OT
IO U
MTOBEPXHOCTH

20 Henensa

21

DKcrepuMeHTalbHa
s padota Ne 16
«Onpenenenue
JIABJICHUS
VIMHAPHYECKOTO
TEJay.

21 uenens

22

DKcrepuMeHTalIbHA
s pabota Ne 17
«Bpruucnenue
CHUJIBL, C KOTOPOH
atMocdepa TaBUT
Ha TOBEPXHOCTh
cToJIay.

21 uenens

bubmuoreka [{OK
https://m.edsoo.ru/ff
021778

23

24

25

26

27

DKcrepuMeHTalbHa
s padora Ne 18
«Onpenenenne
Macchl Tena,
IUIaBAIOLIETO B
BOJIEY.

DKCrepuMeHTaIbHa
g pabota Ne 19
«Omnpenenenue
TUIOTHOCTH
TBEPJIOTO TEIa.

Pemenne
KaueCTBEHHBIX
3a/1a4 Ha TEMY
«I1naBanme Tem».

DKcrepuMEHTaIbHA
s pabora Ne 20
«3yuenne
YCIIOBUH TJIaBaHUS
TN,

DKcrepuMeEHTalIbHA
s pabora Ne 21
«Bpruucnenne
paboTsl,
COBEpIICHHOU

23 uenerns

24 uenens

25 menens

26 Henens

27 enens

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a1502

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0al8cc

bubnunorexa LIOK
https://m.edsoo.ru/ff
0al778

bubnunorexa LIOK
https://m.edsoo.ru/ff
0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

IIKOJTbHUKOM TIPH
noageeMe ¢ 1 Ha 2
3TAXK»

28

29

30

31

32

33

DKCrepuMeHTaIbHa
s pabota Ne 22
«Brruncnenue
MOIIHOCTH
pa3BUBaeMOM
HIKOJILHUKOM TIPH
noanbeMe ¢ 1 Ha2
ITAXK

DKcrepuMeHTalbHa
s padota Ne 23
«Onpenenenue
BBIUTPHIIIA B CHIIC,
KOTOPBIN AaeT
HOIBWKHBINA U
HETOABMKHBII
0J10K».

Pemenue 3agad na
temy «Pabora.
MomaocTb.

DKCrepuMeHTaIbHa
g pabota Ne 24
«Bpruncnenne KITJ]
HaKJIOHHOMN
TJIOCKOCTH.

DKCrepuMeHTaIbHa
g pabota Ne 25
«3mepenue
KUHETUYECKON
SHEPTHUU TEJIa

Pemenue 3agad na
TemMy
«Knnernmueckas
SHEPTUSI.

28 Henens

29 uenens

30 Henens

31 Henens

32 Hemensa

33 Henensa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0alb9c

bubmuoreka [IOK
https://m.edsoo.ru/ff
Oalcc8

bubnuoreka [{OK
https://m.edsoo.ru/ff
0alde0

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a20a6

34

HNroroserit
KOHTPOJIb 3HAHUU.

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34

26

34 uenensa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
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ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

HCII0JIb30BATh N3YUCHHBIC TOHATHA

pasiiniaTth ABJICHHA IIO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JAaHHOC (bPIBI/I‘IeCKOG SABJICHUC

13

14

1.5

1.6

1.7

pacrio3HaBaTb  IPOSBJICHHWE  M3YYEHHBIX  (U3UYECKUX  SABICHUH B
OKpY’KaloIlleM MHUpEe, B TOM 4YHcie (U3UYECKUE SBICHUS B MPHUPOJE, MPH
9TOM [EPEeBOAUTh IPAKTHYECKYIO 3aJady B y4eOHYI0, BBIJEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBJICHUI

OIMUCbIBATh HM3Y4YCHHBIC CBOMCTBA TC€I (1)I/IBI/I‘-I€CKI/IG SABJICHUS, HCIIOJIb3Yys
(1)I/I3I/I‘IGCKI/Ie BCJIIMYMHBI, IIPpHU OIIMCAHHUH ITPABUJIIBHO TPAKTOBATDH (1)I/I3I/IIIGCKI/II71
CMBICJI UCIIOJIB3YEMBIX BCJIWYHH, UX 0003HAYCHUS U CANHUIIbI (1)I/I3I/I‘I€CKI/IX
BCINYNH, HaXOIHUTHb (I)OpMYJ'ILI, CBA3BIBAOIIUEC NAHHYIO (1)I/I3I/I‘ICCKYIO
BCJIMYMHY C JApYruMrd BCIWMYHMHAMHU, CTPOUTH I‘pa(bI/IKI/I HN3YUCHHBIX
3aBHUCUMOCTEHN (1)I/ISI/IIIGCKI/IX BCJINYHMH

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUYCCKUE SBICHHUS H IPOLECCHI,
HCIOJIb3ysl  U3YYEHHBIE 3aKOHBI, [PU OTOM J1aBaTb  CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIUCHIBATH €T0 MAaTEMATUYECKOE BHIPAKEHHE

OOBACHATH (PU3MUECKHE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallul NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIATH
MIPUYHMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 1 — 2 TOTHYecKuX
maroB ¢ onopoid Ha 1 — 2 M3y4eHHBIX CBOICTBAa (M3WYECKHUX SIBICHHH,
(bu3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemars pacuy€THble 3agaud B 1 — 2 1edCTBUS, HCHOJB3YS 3aKOHBI U
¢dbopmysbl, cBA3bIBaIOIIME (U3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHUS 3a/la4Ml 3alUChIBATh KPAaTKOE YCJOBHE, MOACTABIATH (hU3HUECKUE
BEIMYUHBI B (OPMYJIbI M MPOBOJUTH pacuéThl, HAXOJIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOJIMMBbIE JJIi pEUIeHMs 3aJlad, OLIEHHWBATh PEaTHMCTUYHOCTh
MOJTyYeHHOH (pru3nuecKor BEIUYHHbI

1.8

pacrio3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh MpPU IOMOIIU
(u3MUeCKUX METOJIOB, B ONMHCAHUU HCCIEIOBAaHUS BBIACIATH IPOBEpSEeMOe
MPEnoaokKeHne (TUIOoTe3y), pa3anyaTh U UHTEPIPETUPOBATH MOIYy4EHHBIN
pe3yNbTaT, HaXOAWUTh OIIMOKKM B XOJE€ ONBITA, JeJaThb BBIBOABI IO €ro
pe3yJibTaTamMm

1.9

IIPOBOJUTH OIBITHI 110 HAOTIOJEHUIO (PU3HUECKUX SBICHUHN WIN PU3NIECKUX
CBOMCTB Tel: (OpMYJIMPOBATH IPOBEPSiEMble MPEINOI0KEHUs, COOUpPaTh
YCTaHOBKY M3 MPEAJIOKEHHOr0 O0OpYyIOBaHUS, 3alMChIBaTh XOJ OMNbITA U
(opMyIMpPOBATH BBIBOBI

1.10

BBIMOJIHATE MPSIMBIE W3MEPEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX U
nupoBBIX TPUOOPOB, 3aMKUCHIBATH IOKAa3aHUS NPHOOPOB C YUIETOM
3aJJaHHOH a0CONIOTHOM MOTPEUIHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEITUYMHBI OT
IpYrOd C HCIOJB30BAHMEM IMPSIMBIX WM3MEPEHHH, Y4YacTBOBAaTb B
TUTAHUPOBAHUH YU4E€OHOTO MCCIIEeIOBaHUs, COOMPATh YCTAHOBKY U BBINIOJIHATh




U3MEpeHusi, cleays MNPeUIoKEHHOMY IUIaHy, (UKCUPOBAaTh pPe3yJabTaThl
MOJIYYCHHON 3aBUCHUMOCTH (U3UYECKUX BEIUYHMH B BUJC MPEIIOKEHHBIX
TabIUI ¥ rpaMKOB, JIe7aTh BHIBOJBI 110 Pe3yJIbTaTaM HUCCIIETOBAHUS

1.12

1.13

IIPOBOJUTh KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEJIWYMH, CIEays
MPEUIOKEHHOW WHCTPYKIMU: TIPU BBIMOJIHEHUH H3MEPEHU coduparb
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY M  BBIUHCIATH 3HAYEHUE HCKOMOU
BEJINYUHBI

coOroIaTh MpaBUiIa TEXHUKKA 0€30MacHOCTH Ipu pabdore ¢ 1abopaTOpHBIM
obopyoBaHUEM

1.14

yKa3bIBaTh NPUHIMIBI JCHCTBHS NPUOOPOB M TEXHHYECKHUX YCTPOMCTB,
XapakTepu3oBaTh NPUHIMIIBI  JIEHCTBUA  M3YYEHHBIX HpPUOOPOB U
TEXHHYECKHX YCTPOMCTB C TOMOIIBIO MX OIUCAHUS, WUCIONB3YS 3HAHUS O
CBOWCTBaX (PM3MUECKUX SIBICHUNA W HEOOXOAWMBIC (DU3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTHU

1.15

1.16

1.17

MIPUBOJIUTH IPUMEPHI (HAXOAUTh UH(POPMALIHMIO O TPUMEPaX ) MPAKTHIECKOTO
WCIIOJIb30BaHUS (PU3MYCCKUX 3HAHWA B TIOBCEIHEBHOW JKH3HU IS
oOecrniedeHrs 6€30MacHOCTH MPU OOPAILIEHUH C IPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbs U COOIIOACHUSI HOPM 3KOJIOIMUECKOT O
MIOBE/ICHUS B OKPYXKAIOIIeH cpere

OCYIIECTBISITh OTOOpP HCTOYHMKOB HH(pOpManmuun B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIHUXCS
3HAHUH n HYTéM CpaBHCHUA PAa3IMIHBIX HCTOYHHUKOB BBIACTATH
uHpOpMaIHMIO, KOTOpas SBISETCS MPOTHUBOPEYMBONH WMIM MOMKET OBITh
HEJIOCTOBEPHOM

HCIIOJIb30BaTh NPU BBIMOJIHEHUHM Y4YEOHBIX 33JaHUN HAYYHOIOMYJISPHYIO
TuTeparypy (U3NYEeCKOro COJAepXaHUs, CIIPaBOYHbIE MaTepUaibl, PECypCh
cetu UHTepHer, BnameTre mnpuéMaMM  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUHU U3 OIHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

1.19

co3/laBaTb COOCTBEHHbIE KpaTKHE NMHCbMEHHbIE M YCTHBIE COOOIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaH (HU3NUECKOTO COJIEpPKaHUs, B TOM
quciae MyOoJnYHO JeNlaTh KpaTKUe COOOLIeHUs O pe3ybTaTax MPOeKTOB WU
y4eOHBIX HCCIIEJOBAaHUM, MPU 3TOM TPAMOTHO MCIOJIb30BaTh H3yYEHHBIN
NMOHATUHHBIN ammapar Kypca (HU3UKH, CONPOBOXKAATH BBICTYIJICHHE
Mpe3eHTalnen

MPU  BBIOJTHEHUH YYEOHBIX TPOCKTOB W HCCIEIOBAaHUN paCIpeaeaTh
00s3aHHOCTH B TPYIMIE B COOTBETCTBHU C TIOCTaBICHHBIMU 3aJadyaMH,
CICIUTh 3a BBINOJIHEHWEM TIIaHa JCHUCTBUM, aJCKBAaTHO OICHUBATh
COOCTBEHHBI  BKJAaJ B  JEATEIbHOCTh  TPYNIBI,  BHICTPauWBaTh
KOMMYHHUKATUBHOE B3aUMOJECHCTBHUE, YUUTHIBAsi MHEHUE OKPY>KAIOIIHNX

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon Kox iementa IIpoBepsiemble 3J1eMeHThI COIEPKAHUS
pasnena
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHUPA
1 @uszuka — Hayka O Ipupone. JSIBIEHHS HPUPOIBIL.
1.1 dusuyeckne  SABICHHUS:  MEXaHUYECKHE,  TEIJIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC




dusznyeckue BeIMUnHbL. M3mMepenne pu3ndyeckux BeTUYHH.

1.2 @usnueckue  npubopsl.  [lorpemHOCTs  M3MEpEHUi.
MesxayHapoiHasi CUCTEMA €AMHUIL
EcrecTBeHHOHay4HBIi METOA IO3HaHMA: HaOIIOAEHUE,

13 [IOCTAaHOBKA HAay4YHOI'O BOIIPOCA, BBIABM)KEHHUE THUIIOTES,

' HKCHEPUMEHT 10 HpPOBEpKE TUIOTE3, OOBSICHEHUE

Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanue GU3NUECKUX SBJICHUN C OMOIIBIO MOJIENIeH
[TpakTuyeckue pabOTHI:
N3Mepenne paccTosiHUM.

15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Onpenenenue pasMepoB MabIX TEJ.
W3mepenue Ttemmneparypbl HOpU IOMOIIM KHJIKOCTHOTO
TEPMOMETPA U JAaTUMKA TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BELIIECTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pPa3MEpBI.

2.1 OnBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA
JIBuxkenue yacTull BemiectBa. CBSi3b CKOPOCTU JBUKCHUS
2.2 YacTHI] C TeMmIepaTypoil. bpoyHoBckoe ABMXKEHUE,
mubdy3us
23 BsaumopeiicTBie yacTHIl BEIIECTBA: TPUTHKEHUE U
OTTaJIKUBAaHUE
ArperaTHple COCTOSHHUSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTeW W TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
2.4 B3anmocBsA3b MeXIQy CBOMCTBAMHM BEIIECTB B PAa3HbBIX
arperaTHbIX COCTOSHUSAX U UX AaTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM
2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI
[TpakTudeckue paboOTHI:
Ounenka  JguameTpa aromMa  METOAOM  psagoB  (c
26 UCMOJb30BaHuEM (poTorpaduii).

OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.
OnBITH IO OOHAPYKEHHUIO JNEHCTBHUS CHUJI MOJEKYISPHOTO
TPUTSDKCHUS

JIBWDKEHUE U B3AUMOJIEVICTBHE TEJI

Mexanndeckoe IBH>KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE

3.1
JIBUKCHHE

32 Ckopoctb. CpenHssi CKOpOCTb IpU  HEPABHOMEPHOM
JBYKCHHUH. Pacdér myTH v BpeMEeHH JIBUKCHUS
SBnenne vHepuuU. 3aKOH MHEpUHMH. B3anmoneicTBue Ten

3.3 KaK TpUYMHA M3MEHEHHsI CKOPOCTH IBMKEHHs Teld. Macca
KaK Mepa MHEPTHOCTHU Tela

3.4 [TnotHOCTh BemiecTBa. CBSI3p IUIOTHOCTH C KOJUYECTBOM
MOJIEKYJ B €qUHUIIE 00bEMa BellecTBa

3.5 Cwta KaK XapaKTEepPUCTHKA B3aUMOICHCTBHS TEI

36 Cuna ynpyroctu u 3akoH ['yka. HM3mepenue cuibl c

MOMOIIIbKO JTUHAMOMCECTpPA




SIBneHME TATOTEHUS W cHiia TsokecTu. Cuila TSHKeCTH Ha

3.7
Ipyrux mianerax. Becrena. HesecomocTs
38 Cuina tpenus. TpeHue CKOIbKeHUs! U TpeHue nokost. Tpenue
' B PUPOJIC U TEXHUKE
39 CloXeHWe CuJl, HampaBJCHHBIX IO OJHOM MPSMOM.
PaBHOpelicTBYyIOIIAsA CHII
[TpakTuyeckue paboOTHI:
OrnpezesieHne CKOPOCTH PABHOMEPHOT'O JIBIKCHHUS (IIapHKa
B JKHJIKOCTH, MOJETHU J3JCKTPHUECKOTO aBTOMOOWIIS M Tak
nanee). OmnpeneneHue cpeaHeld CKOPOCTH  CKOJIBKEHUS
310 Opycka WiM [ApUKa [0 HAKJIOHHOM  IUIOCKOCTH.

Onpenenenne  iIOTHOCTH  TBEpHoOro  tema.  OMbITHL,
JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh pacTshKeHus
(medopmanivv) MpPyKUHBI OT HPUTIOKEHHOU CHIbl. OTMBITHL,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIbKEHUS
OT Beca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

®dusnyeckre SBIEHUS B NPUPOJE: NPUMEPhl IBUKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHUBOW IIPUPOJE,
JIEWCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponcTBa: AMHAMOMETDP, OAIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEM 1 T'A30B
HaBnenue tBEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

41 YBEJIMUCHUS JABICHUS

42 JlaBieHne raza. 3aBUCHMOCTbH JaBJCHHS rasa OT 00bEMa,
TeMIepaTypbl

43 Ilepenaua naBieHuss TBEPABIMH TENaMH, XUJIKOCTIMH H

razamu. 3akonllackais. IIlHeBMaTHUeCKHEMAIIIMHEL

3aBUCUMOCTEH JaBJICHUA KNUOAKOCTU oT FJ'IY6I/IHI)I.
4.4 I'unpocratudeckuii mapanokc. CooOIarommecss COCYbI.
FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MBbI

Atmochepa 3emmn u armocepHoe masienue. [IpuunHbI
CYIIECTBOBaHMS BO3AYIIHOW 00o0mouku 3emnu. OmbIT

45 Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOTO NaBlIEHUS OT
BBICOTBI HaJ] YDOBHEM MODs

46 Nzmepenue armochepHoro pgasnenus. I[lpubopsr ams
U3MepeHus aTMOC(HEPHOro AaBJIEHUS

47 JlelicTBrE )XUAKOCTH W ra3a Ha MOTPYKEHHOE B HUX TEJO.
BeitankuBatommas (apxuMeioBa) cuia. 3akoH ApXumena

4.8 IInaBanue ten. Bo3nyxomnnaBanue

[TpakTiueckue paboThI:

HccnenoBanue 3aBHCUMOCTH Beca Tella B BOJE OT 00BbEMa
MOTPYKEHHOM B KUIKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH  CHJIBI, JCUCTBYIOIIEM  Ha  TEJo,
4.9 MOTPY)KEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIBI, JCHUCTBYIOLIEHW Ha TEIO0 B
KUIKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOLINE
3aBUCHUMOCTDh BBITAJIKUBAIOLIEN CHJIbI, JIECHCTBYIOILIEH Ha
TE0 B JKUIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIKOCTh




YacTH Tejla M OT IUIOTHOCTHU )uakoctu. KoHcTpynpoBaHue
apeoMeTpa UM KOHCTPYUPOBAHME JIOJKH U ONpE/esIeHUE e€
Ipy30M0IbEMHOCTH

dusznyeckue SBJICHUS B NMPUPOE: BIMSHHE aTMOC(HEpPHOIro

4.10 JTaBJICHUS HA )KMBOM OpraHu3M, IUIaBaHUE PHIO
TexHuueckue yCTpoiWcTBa:  COOOMIIAIONIMECS  COCY/BI,

411 YCTPOMCTBO  BOJONPOBOAA, TMIPABIMYECKUH  IIpecc,
MaHOMETp, ©OapoMeTp, BBICOTOMEp, NOPLIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanunueckas pabora

5.2 MexaHuueckasi MOILIHOCTb

53 [IpocTeie MEXaHU3MBI: pblYar, 0J0K, HAKJIOHHAs MJIOCKOCTb.
[IpaBuiio paBHOBecus pblyara

5.4 [IpuMeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o0710T0€ TpaBUIO» MexaHuku. Koadduuuent nonesHoro

9.5 neiictBus MexaHu3MmoB. lIpocTble MexaHU3MbI B OBITY U
TEXHHUKE

5.6 [loTeHuManpHas 3HEPIUHU TeJa, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

58 [lonnas MexaHUuYecKast OHEpIHi. 3aKOH W3MEHEHUS U
COXPAaHEHHs MEXaHUYECKON SHEPTUH
[IpakTuyeckue paboOTHI:
Onpenenenne pabOThl CHUIIBI TPEHUS NPU PaBHOMEPHOM

59 IBUKEHMM Tela 10 TOPU3OHTAIBHOW IOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBecus pwlyara. M3mepenue
KITZI  nakmoHHOM  muiockoctu.  M3yueHue  3aKkoHa
COXPaHEHUs MEXaHUUECKON IHEPTHH

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEIIOBEKA

TexHuueckue  yCTpOWCTBA:  pblyar, TMOABWKHBIA U
511 HEMOJIBIKHBIM ONOKM, HAKJIOHHAS IIJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY

ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHON OBPA30OBATEJIBLHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHU

Kon
NpoBepPsSIEeMOro

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI




TpeOOBaHMS

NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIICHUN IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poau (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOrui, 00 3BOJIOLHU
(Gu3MYECKUX 3HAHWUN W UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3sBUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUM

3HaHMA O BHAAX Marepuu (BEUIECTBO M IIOJIE), O IBIDKCHHU Kak
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SIBJICHUIH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, J3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3InyaTrh SBICHUS [0 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
yYMEHHE Paclio3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MYECKUX SBICHHH
B OKpYXalOUIeM MHUpE, BBIACHSAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HAKH)

Biianenne ocHOBamMu IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (PU3UKH W WCIOJIb30BAaHME WX JUISl pelIcHHs Yy4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaThb CBOMCTBa Tei, (U3NYECKUE SBICHUS H
MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh U3YYeHHBIE CBOWCTBA Tell U (U3MUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHoBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4YETOM
coOuro/IeHHs MpaBUil 0€30MacHOro Tpyaa: HaONoJieHHe (PU3NIECKUX
SIBJICHUM

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTANbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 Pe3yIbTaThl, ((OPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
AKCMEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIIMYMHBl U AHAIM3UPOBATh IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHON MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHN;
IIPOBEJCHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ cOOMpaTh OSKCHEPUMEHTANbHYI0 YCTaHOBKY W
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  HPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJE TaOIUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, EJIaTh BHIBOJIBI IO PE3yIbTaTaM
MCCJIEIOBAHMUSI

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  Mojeie
(MaTepuasbHasi TOYKa, aOCOMIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
ra3oB, JKHUAKOCTEM M TBEPABIX Tel, IJIaHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOTO $/ipa) M yMEHHE MPHUMEHSATh UX IS
00BbsSICHEHUS (PU3UIECKUX TPOIECCOB

YMmeHue oOBSACHATH (hPU3MUECKHE TMPOIIECChl M CBOICTBa Tell, B TOM
qyucji€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTHUPOBAHHOIO




XapakTepa, B YaCTHOCTH, BBIBISTH MPUIMHHO-CIIC/ICTBEHHBIC CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

10

11

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3bIBAlONINE  (PU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KPATKOE YCIOBUE 3allayH,
BBISIBIISITh HEAOCTAIOIIME JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIC JAaHHEIE,
IPOBOJIUTH PACUYETHI U OICHUBATH PEATUCTUYHOCTH MMOIYYSHHOTO
3HaYeHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONPENENsSITh Pa3MEPHOCTD
(bu3MUeCcKOil BETMUNHBI, OJYYEHHON IPU PEIICHUH 3a/1a41

YMeHue XapakTepus3oBaTh MPUHLUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJB3YSl 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoauMmble (Qu3MUecKue
3aKOHOMEPHOCTHU

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCEIHEBHOM KM3HM I oOecrneyeHHss ©O€30HacCHOCTH NP
oOpamieHUd ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOJEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHMsS B OKpYXKawolled cpele; [OHMMAaHUue
HEOOXOUMOCTH IMPUMEHEHMs JOCTHKEHMH (PU3MKH U TEXHOJIOTUH
JUISL palfMOHAJILHOTO MTPUPOI0NOIB30BaHUS

OneIT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpPXKAHUSI C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUH; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUW U
JONIOJTHUTENIBHBIX ~ WCTOYHHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO COMEp)KaHUS, CIPABOYHBIE MaTepualbl, PECYpPChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUS
uH(pOpMallMM U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyIO; yMEHHE
co371aBaTb COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OpPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBrxkeHue. MatepuanbpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
) JIBUKCHUS
19 PaBHomepHoe u HepaBHOMepHoe nBukeHue. Cpemass ckopocts. Dopmyna ans
' BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
Macca. [InotHocTs BemecTBa. dopmyrna /it BHIYMCIECHUS TUIOTHOCTH:
1.7 _m
V
1.8 | Cuna — BekropHas pusmueckas BenuunHa. CIoKeHHE CUIT
1.9 | SIBnenue mnepumu. [lepssiii 3akoH HptoToHa
Tpenue mokos u TpeHue ckoiabxkeHus. opmyra 71 BEIUUCICHHS] MOJIYJISL CUIIbI TPEHUS
CKOJIBKECHUSI:
1.12
F_=n-N
p-H
Hedopmarus tena. Yopyrue u Heynpyrue nedhopmanuu. 3aKoH yrnpyrou nedopmanuu
3aKoH I'yka):
1.13 ( yKa)
F=k-Al
Mexanunueckas padota. @opmyra st BBIYUCICHUS paOOThI CUJTBI:
A=Fscosa
1.17  Mexauuueckast MOITHOCTb:
A
N==
I
Kunernueckas u moteHImanbHast sHeprus. @opmyna JUTst BRIYUCICHUS! KHHETUIECKON
SHEPTUU:
H!Uz
E.=——
2
1.18 . =
Teopema o kuHeTHYECKOH dHEprun. PopMyIia sl BBIYUCICHUS TOTEHIIHATHHON
SHEPTHUU Tela, MOJHITOTO
Han 3emunéii:
E,=mgh
Mexannyeckas SHEeprus:
E=E.,+E »
1.19 .
3aKoH COXpaHEeHUsI MeXaHHYeCKor dHepruu. Dopmyrna aiist 3aKOHa COXPaHSHHS
MEXaHHUYECKOH SHEepTuu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpameHre MeXaHUIEeCKOM SHEPTHH IPU HATUYUHU CHITBI TPEHHSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
1.20 Peruar. Momenrt cuinbl: M - Fl.

VYcinoBue paBHOBECHS pblyara:




1.21

M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBiieHne TBEPAOTO TENA.

dopmyra 1715 BBIYUCIICHUS JaBICHUs TBEPAOrO Tela:
_F

P=-

Hasnenue ra3a. ATMocepHoe JaBlieHHE.

I'unpocraTuueckoe AaBlieHUE BHYTPH KUKOCTH.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

1.23

1.29

1.30

1.31

2.1

2.2

3axoH [lackans. I'mapaBnnyeckuii npecc

3akon Apxumena. Gopmyna ais onpeneraceHus: BHITAIKUBAIOIMICH CUIIBI, IEUCTBYIOIICH
Ha TeJOo, NOTPYKEHHOE B KUJKOCTh WM T'a3:

VYcaopue miaBanus tea. IlnaBanue CYZI0B U BO3QYXOILIaBaAHUEC

IIpaxmuueckue pabomul

N3mepenue cpenHel MIOTHOCTH BELIECTBA; ApXUMEIOBOM CHIIBL; KECTKOCTU TPYKHUHBI;
Kod(ppuimenTa TpeHUs CKOIBKEHUS; PaOOThI CHIIBI TPEHUSI, CUJTBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBMKEHUs OpyCKa 10 HAaKJIOHHOM IJIOCKOCTH; MOMEHTA CUJIbI, AEHCTBYIOLIETO
Ha pblyar; padoThl CHJIBl YIIPYTrOCTH MpPH MOABEME Ipy3a ¢ MOMOIIbI HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPH MOABEME I'Py3a C MOMOILBIO MOJIBUKHOTO OJIOKA.
HccnenoBanue 3aBUCMMOCTH apXUMEIOBOI CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena u
OT IUIOTHOCTH HUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHIIBI OT Macchl TENA; CHIIbI
TPEHUS CKOJIBXKEHHS OT CHJIbl HOPMAJIBbHOIO JIaBJIEHUS U OT POJAa MOBEPXHOCTH; CHUJIBI
YIIPYrOCTH, BO3HUKAIOLIEH B MPYXHHE, OT CTeNeHu Aedopmanuu npyxuHsl. [IpoBepka
yCIIOBUSI paBHOBECHS pblyara

Quszuueckue s61eHUs 6 npupode: TIPUMEPBI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B
KUBOM M HEKMBOM IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B MPUPOAE U TEXHUKE, PblYaru B
TeJle YeJIoBeKa, BIUSHUE aTMOC(HEPHOTO AaBJICHHUS Ha )KUBOM OpPraHU3M, IJIaBaHHE PhIO

Texuuueckue  ycmpoticmea:  COUIOMETP, JaTYMKU  TOJIOKEHHUS,  PACCTOSHUS,
JMHAMOMETp, MOJIIMITHUKY, pblYar, MOABMKHBIA M HEMOJBMXHBIN OJOKH, HAKIOHHAS
IUIOCKOCTh, TPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOIIMECS COCYHABI, YCTPOWCTBO
BOJIONPOBO/IA, THAPABINYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH
HAacocC, apeoMeTp

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUS MOJ'ICKy.]'IprHO-KHHGTH‘-IGCKOfI TEOpHUHU CTPOCHHA BCUICCTBA.
Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucranmuueckue
u amopdHBbIe Tena

JIBmkeHue yactuil BeecTBa. bpoyHoBckoe nBmwkenue, nuddysus

2.4

TemioBoe paclIupeHue U cXaTue




YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
®dusuka 7 knace/ [eppimkun .M., I'ytauk E.M., IBanoB A.U. u ap. * ®usuka: 7-i
KJacc: 0a30BbIi ypoBeHb: yueOHUK; 3-¢ u3ganue, nepepadorannoe Ieprpimkun .M.,
NBanos A.W. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnienne»

METOANUYECKHUE MATEPUAJIbI YUUTEJIA

IlerpoBa M.A., [lanunos N.A., Uepnenukas U.B., Suyk B.A. ®u3uka. 7 knacc.
Meroaundeckue pekomeHaamnuu. [loypounsie pazpadotku k yueOnuky Ilepoimkuna . M.,
Npanosa A. U.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bubarorexa LIOK https://m.edsoo.ru



IIpunioxenne k padoyeii nporpamme yue0Horo kypca «EcrecrBeHHO-Hay4YHasi
JadopaTopus» AJisl 7 Kjacca OCHOBHOIO 0011[ero 00pa3oBaHusl

BocnurarensHblii moTeHIMan yueOHoro kypca «EcrecTBeHHO-Hay4YHast 1abOpaTopus»
peanu3yercs uepes:

-YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUI MEXIYy NEAarorn4ecKuM paOOTHUKOM U
o0yJaroIuMuCs,  CHOCOOCTBYIOUIMX  IO3UTUBHOMY  BOCHPHUATHIO  OOy4YaroIIMMUCS
TpeOoBaHUIT W TPOCHO MMEAArorHYecKoro pabOTHHKA, NPHUBICYCHHUIO HMX BHUMAHHS K
o0cyx/1aeMoii Ha ypoke MH(OpMaIMK, aKTUBU3ALUY [I03HABAaTEIIbHON JAEATEIbHOCTH;

-Mo0YyX/IeHHe OO0YyJarommxcs COONM0IaTh HA YpOKE OOMICHPHUHSTHIE HOPMBI
NOBEJCHMsI, IpaBUia OOLICHUs C€O CTaplIMMM (Ie1aroruyeckuMu paOOTHUKAaMHU) H
CBEpCTHUKAMH (00YYarOIUMHUCS), IPUHIUITBI y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3AINH;

-[IpUBJICYEHNE BHUMAHUSA OOYy4aroIIMXCsl K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBJICHUM, OpraHu3anus UX padoThl ¢ NOJy4yaeMOW Ha ypOKE COLMaIbHO 3HAYMMOM
uHpopManrell — MHUIUHPOBAHUE €€ 00CYKIECHHUS, BbICKAa3bIBAaHUs 00YyYalOLMMHCSA CBOETO
MHEHUS 110 €€ TIOBOY, BBIPAOOTKH CBOETO K HEM OTHOILIEHMUS;

-UCIOJIb30BaHUE BOCHUTATENIBHBIX BO3MOXKHOCTEH COAEp)KaHUS Yy4eOHOro mnpeamMera
yepe3 JEMOHCTPAIMI0 00y4YaroUIMMCs IPUMEPOB OTBETCTBEHHOI'O, TPaXKIAHCKOT'O TIOBEICHUS,
IIPOSIBJICHUSL YEJIOBEKONIOOUs U JOOPOCEpAECYHOCTH, Yepe3 IOA00p COOTBETCTBYIOLIMX
TEKCTOB JUJIsl YTEHHs, 3aJad JJIs PEUICHHs, MPOOJEMHBIX CUTYyaluil Jisi OOCYXIEHUsS B
KJiacce;

-IPIMEHEHNE Ha YPOKEe MHTEPAKTUBHBIX (opM paboThl ¢ 00y4YarOMHUMUCH:
UHTEJUIEKTYaJIbHBIX TP, CTUMYJIMPYIOIIUX I[MO3HABATEIbHYI0 MOTHBALMIO OOYYarOLIUXCS;
JMCKYCCHI, KOTOpBIE MJaloT OOydJarommMMCsi BO3MOYKHOCTh NPHUOOPECTH OIBIT BEIACHUS
KOHCTPYKTUBHOT'O JIMAJIOTa; IPyNNoBOoH pa®oThl miuM paboOThl B Mapax, KOTOpPbIE ydar
KOMaHJHOU padoTe U B3aUMOAEHCTBUIO C IPYTUMHU JETHMU;

-BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYp, KOTOpBIE IIOMOTarwT MOAAEpXKaTh
MOTHMBAIIMIO  OOy4aromuxcs K TOJYyYEHUIO 3HAHUM, HaJIaKMBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHMH B KJacce, MOMOTal0T YCTAHOBJICHMIO J00pOKelaTelbHON
aTMochepsl BO BpeMsl YpOKa;

-OpraHu3anuio medcTBa MOTUBUPOBAHHBIX M APYIUPOBAHHBIX O0YYAIOLIMXCS HAJ| UX
HEYCIEBAIOIIMMH  OJHOKJIACCHUKaMH, JAOUIer0 MM  COLUAJIbHO 3HAYMMBIH  OIBIT
COTPYJHHYECTBA U B3aUMHOM MIOMOILIY;

-MHULIMMPOBAHNUE U TOJJIEPKKY HCCIEA0BATEIbCKON AESITEIbHOCTH 00yJaroumxcs B
pamMKax pealu3allid UMM WHAMBUAYAJIBHBIX M TIPYNIOBBIX HCCIIENOBATEIbCKUX IMPOEKTOB,
YTO JAcT OOy4YarolIMMCS BO3MOXHOCTb NMPUOOPECTH HABBIKM CAMOCTOSTEIBHOTO PELICHUS
TEOPETUYECKOH MpoOIeMbl, TEHEpUpOBaHUS U  O(GOpMIEHHS COOCTBEHHBIX HJIEH,
YBaXXHUTEJIBHOTO OTHOIIEHHS K UYXHUM HJesM, OQOpMJIEHHBIM B paldoTax JIpyrux
UCclieIoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Tepel ayAuTOpUel, apryMeHTHUPOBAaHUS
1 OTCTaMBaHUs CBOEH TOUKH 3PEHUS;

-opMHpOBaHUE CHUCTEMBI MO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMH B YaCTH TPaKJaHCKOTO
BOCIUTAHMS, TAaTPHOTUYECKOTO  BOCHUTAHMUS, YyBaxeHHMe K cuMmBosiaM Poccum,
roCy/1lapCTBEHHBIM IIPa3IHUKaM, JOCTUKEHUSIM CBOeH POMHEI.



