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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1mo ¢u3uMke Ha YpPOBHE OCHOBHOTO OOIEr0 OOpa30BaHMS COCTABJIEHA HA OCHOBE
MOJIOXKEHUH M TpeOOBaHUM K pe3yJIbTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE OCHOBHOM 00Opa3oBaTeIbHOM
nporpammsl, npeacrasiaeHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepainbHOl pabouel mporpaMMel
Bocniutanus u Konuenmmu npernoaBanus yaeOHoro npeameta «Duzukay.

Conepxanue TporpaMMbel 1O (U3MKE HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMH
IrPaMOTHOCTH OOYyYalolMXcs W OpraHU3alUi0 W3y4YeHHs (PU3UKKM Ha JAESTeNbHOCTHON ocHoBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IMpeaMeTa B peaiau3anuu TpeOoBaHUi
®I'OC OOO x miIaHupyeMBbIM JHYHOCTHBIM M METANpPEIMETHBIM pe3ysibTaTaM OOy4eHHs, a TaKxke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHws.

[TporpamMMa o ¢u3MKe yCTaHABIMBAET pacHpe/esieHne yueOHOro Marepuaia Mo rojgaMm oO0ydeHHs
(mo kyaccam), mpeasiaracT MPUMEPHYIO MOCIE0BATEIBHOCTh U3yUEHHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.

[IporpamMma mno ¢u3uke pa3paboTaHa C IENbI0O OKa3aHHUS METOJUYECKON MOMOIIM YYHUTENIO B
CO3/1aHuU pabouel MPOrpaMMBI 10 Y4eOHOMY MPEIMETY.

Ousnka ABISETCS CHCTEMOOOpa3yloIUM Uil E€CTECTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MyYecKre 3aKOHBI JIKAT B OCHOBE IPOLIECCOB M SIBICHHH, M3Y4aeMBIX XHMHEH,
OunoJoruei, actpoHoMuel u pusnyeckoi reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, IPeJoCTaBseT Hauboee sICHble 00pa3lbl MPUMEHEHHUS] Hay4HOTO METOJAa MO3HAHUS, TO €CTh
crioco0a MoJryuyeHust JOCTOBEPHBIX 3HAHUI 0 MUpeE.

OpHa W3 MIaBHBIX 33124 GU3NYECKOTO 00Pa30BaHUS B CTPYKTYpE OOIIEro 0Opa3oBaHHs COCTOUT B
(hOpMHPOBAHUU €CTECTBEHHOHAYUYHOM IPaMOTHOCTH U UHTEpECa K HaAyKe y 00yUaronuxcs.

Uzyuenne ¢usuku Ha  0a30BOM  ypOBHE  MpeArojaraeT  OBIAJCHHE  CISAYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTB:!

®  Hay4HO OOBSICHSTbH SIBJICHUS;

®  OIEHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAaHUS;

®  UHTEpNpPETHUPOBaTH JAaHHbIE M HCIOJIb30BaTh HAyYHBIE JOKA3aTENbCTBA JUISl TOJYYECHUS
BBIBOJIOB.

Henn n3ydyenus: Gpu3nku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeneneHsl B KoHmenuuu
npenofaBaHus yuyeOHoro mnpenMera «®dusmka» B oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
Denepalyu, pean3yoIuX OCHOBHbIE 00111e00pa3oBaTeNlbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelieHueM
Komnnernn MunucrepctBa npocemieHus: Poccuiickoit @enepanuu (mpotokon ot 3 nekadps 2019 r. Ne
[1K4BH).

Henun uzyvenus: pusuku:

® puoOpeTeHHe HHTEepeca W CTPEeMJICHHS OOydYaloluXCsi K HAyYHOMY H3yUEHHUIO MHPUPOJIBL,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS ¥ (JOPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSM;

*  (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa U3YYEHHUS OCHOB CTPOCHUSI MaTepUU
1 GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

* (opMHpOBaHHE MPEJCTABICHUNA O pONU (U3UKU Il PA3BUTHUSA JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

®  pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oymymiend mpodhecCuoHaIbHOU NesITeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.
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JlocTikeHne 3THUX Lesed mporpamMmbl MO (pU3MKe Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHneM CIeIyomuX 3a4ay:

* qnpuoOpereHHe 3HAHWH O AMCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSIX;

* qppuoOpeTeHHe YMEHMH OMMCHIBaTh U OOBACHATH (PU3MUYECKHE SIBIEHHUS C MCIIOJIb30BaHHEM
[IOJIyYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEUICHMS MPOCTEHININX pacuETHBIX 3a7ad C MCMOJIb30BAaHWEM (PH3HUYECKUX
MoJiesiel, TBOPYECKHUX M TPAKTUKOOPUEHTHPOBAHHBIX 33]a4;

® pa3BUTHE YMEHMH HaOMIONaTh MPHUPOJHBIE SBJIEHHS W BBIIOJIHATH OIBITHI, JIAOOpPAaTOpHBIE
paboThI U HKCTIEPUMEHTANIbHBIE UCCIIEAOBAHMS C UCTIOJIb30BAaHUEM N3MEPUTENBHBIX IPHOOPOB;

® ocBoeHHE TIpUEMOB paboTel ¢ wuHpoOpManHMend (UIUIECKOTO CONEPIKAHHS, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMAX (U3MKH, aHAIW3 U KPUTHYECKOE OLICHUBAHHE
nHpopmanuu;

® 3HAKOMCTBO CO cdepamMu NpoPeCCUOHATBHON AEATENbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus B 7 Kiacce
oTBoaUTCS 68 YacoB (2 yaca B HEJENIO).

[Ipennaraemplii B mporpamMme mo (u3MKe MepeueHb J1adopaTOpHBIX PAadOT W OINBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, yUUTeb JeJIaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX paboT U OMBITOB C
y4€TOM HUHIUBUAYAIBHBIX OCOOCHHOCTEH OOyYaromuxcs, CIHMCKAa AKCIEPUMEHTAIbHBIX 3aJaHuUM,
IIpeUIaraéMblX B paMKax OCHOBHOI'O T'OCYAapCTBEHHOI'0 SK3aMeHa 110 (pu3uKe.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Pa3neu 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpA.

®duznka — Hayka o npupoje. ABienust npupoibl. Gu3nUecKue sIBICHUS: MEXaHUUECKHUE, TEIJIOBBIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenudynHbl. M3mepenue ¢puzndeckux BenuunH. Ousndeckue npubopsl. [lorpemHocTs
n3MepeHnil. MexxayHapoaHasi CucTeMa eIuHULL.

Kak ¢u3mka um npyrue eCTeCTBEHHbIE HAyKW HW3YYalOT NPUPOIYy. ECTecTBEHHOHAyYHBIH METO.
MO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMKCHHE THUIIOTE3, SKCIEPUMEHT IO
MPOBEpPKE TUIOTE3, OObsICHEHHE HabmonaeMoro sBieHus. Onucanue (U3HUECKUX SBICHUH C
MIOMOILBIO MOJIETIEN.

Hemoncmpayuu.

1. MexaHudeckue, TEIJIOBBIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. @uszuyeckue NpudOPHI U MPoIeIypa MIPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.

Jlabopamopmuwvie padbomot u onvimol.

OmnpeneneHue EHbI JEICHUs KAl H3MEPUTEIHLHOTO MPUOOpa.

H3mepenue paccTosHUM.

N3mepenne 00bEMa )XKUIKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue Temneparypsl pu NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.

6. IlpoBeneHue uccieqoBaHUs MO MPOBEPKE TUIOTE3BI: JAIBHOCTH MOJIETA IIAPUKA, IMYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJIBIIE BBICOTA MTyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBEAEHUS 0 CTPOCHUM BelleCcTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JAOKa3bIBAIOIIME JAUCKPETHOE
CTPOEHHE BEILECTBA.

JBwxkenue vactuil BemiecTBa. CBI3b CKOPOCTH JIBIKCHHS YaCTHI[ ¢ TeMIepaTypoil. bpoyHoBckoe
nsuxenue, 1uddysus. BzanmonaelicTBre yacTuIl BelecTBa: NPUTSHKEHNUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTALTUYECKHUX)
Ten. B3auMocBsi3b MEXIy CBONCTBAMU BEIIECTB B pa3HBIX arperaTHbIX COCTOSHHMSIX H UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.

1. HabGmonenue 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HalGmronenue siBneHuid, 0OBACHIIONIUXCS MPUTSHKCHUEM WM OTTAIKUBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopuvie padbomot u onvimol.

1. Omnenka auaMeTpa aToMa METOIOM PSJIOB (C UCTONBb30BaHuEM doTorpaduii).

2.  OnbIThI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

AN S e

3. OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl.

Mexanuyeckoe aBuxkeHue. PaBHOMepHOoe U HepaBHOMEpHOe JBuKeHue. CkopocTb. Cpennsis
CKOpOCTb HpI/I HepaBHOMepHOM JABUXXCHHUU. PvaéT oyt v BpeMeHI/I JOBUXXCHUA.

HBJ’IGHI/IG I/IHepHI/II/I. 3aKOH I/IHepHI/II/I. B3aHMOH€ﬁCTBHC TCJI KaK HpI/ILII/IHa N3MCHCHUS CKOpOCTI/I
JIBIDKEHUS Tel. Macca kak Mepa HMHEepTHOCTH Tena. IlnoTtHocTs BemecTtBa. CBS3b IUIOTHOCTH C
KOJIMUYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIIEeCTBA.
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Cuna kak xapakTepucTHKa B3auMmozeicTsus Tes. Cuila ynpyroct u 3akoH I'yka. M3mepenue cuiibl
C IIOMOUIBIO0 TUHAMOMETpA. SIBIIEHUE TATOTEHUS U cuia TsokecTH. Cuila TSKECTH Ha JPYTHX MJIaHEeTax.
Bec tena. HeBecomocTs. CrioskeHne cuil, HallpaBJIEHHBIX 110 OJHOM MpsiMoii. PaBHoaelCTBYOMAs CHUJL.
Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHHUE TTOKOA. TpeHue B IPUpPOJIe U TEXHUKE.

Hemoncmpayuu.
Habmionenrne MexaHHYeCKOTro ABMKEHUS Tea.
N3mepenue ckopocTy MPsIMOJIUHEHHOTO JBUKEHHUS.
Habntonienue siBieHUs] UHEPIIUH.
Hab6nronenne n3aMeHneHus: CKOpOCTH MPHU B3aUMOICUCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJHON MPSIMOH.

Jlabopamopuwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO MABM)KEHHA (IIapuKa B OSKUIKOCTH, MOJAETH
AJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jlajiee).

SRR e

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpYCKa WIIH IIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPIIOTO TEIA.

4. OneIThl, JEMOHCTPHUPYIOIIME 3aBHUCUMOCTH pacTsbKeHUs (JedopManuu) MPYKUHBI  OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca TeJla U Xapakrepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKUAKOCTE U ra3oB.

Hasnenne. CrocoObl yMEHBIIEHUS M YBeIMYeHHs JaBieHus. JlaBneHue raza. 3aBUCHMOCThb
JaBJeHUs Ta3a OT o0bEma, Temmeparypsl. [lepenadya naBneHuss TBEPABIMU TEIAMH, KUAKOCTIMU H
razamu. 3akoH [lackans. [THeBMaTHYecKkre MamMHbI. 3aBUCUMOCTD JIaBJICHUS JKUJKOCTU OT TTyOWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyabl. [ napaBnuueckie MeXaHU3MBbI.

AtMocdepa 3emnn u atmochepHoe naBieHue. [IprunHBI CylIeCTBOBAHUS BO3AYIIHOW O00OIOYKH
3emmn. OmbiT Toppuduerumn. M3mepenne atmocdepHOro naBieHHsS. 3aBHCHUMOCTh aTMOCQHEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHust aTMochepHOro AaBJICHUS.

JleiicTBre KUIKOCTH U raza Ha MOTPYXEHHOE B HUX Teso. BrITankuBaromias (apXxumenoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIePaTyPHlI.

[lepenava naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmaromnmecs: CoCy/Ibl.
I'mppasinueckuii npecc.

AEEI S

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

6. 3aBHCHMOCTH BBITAIKUBAIONIICH CHUJIBI OT 00BEMA MOTPY)KEHHON YacTH Tela M IJIOTHOCTH
JKHUIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLLEH CHJIBI BECY BBITECHEHHOW KHUJIKOCTH.

8. VYcrnoBue miaBaHWs TeN: TUTABAaHWUE WM TOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOIICHHS
IUIOTHOCTEH TeJIa U JKUIKOCTH.

Jlabopamopnvie pabomul u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOH B KHUIKOCTh 4aCTH
Tena.

2. OmnpeneneHre BhITAIKMBAIONIECH CHIIbI, JEHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTb.



3. IlpoBepka HE3aBHMCHMMOCTH BBITAJIKMBAIOIIEH CHJIBI, AEUCTBYIOUIEH Ha TENO B XKHUAKOCTH, OT
Macchl Tena.

4. OmnbIThl, I€MOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJKUBAIONIEH CHJIBbI, JEHCTBYIOIIEH Ha TEJIO B
XKHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YACTH TeJa U OT IIOTHOCTH KHUIKOCTH.

5. KonctpyupoBaHue apeomMeTpa WJIM KOHCTPYHPOBAHME JIOAKM W OINpelNelcHue €€
IpPy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MoiHOCTD. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. lIpaBuiio paBHOBecus pblyara.
[IpumeHeHne MpaBuUia paBHOBECHs pbluara K O50Ky. «3osotoe mpaBuioy mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocThie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KnHernueckas M nmoTteHuMaibHas >Heprus. [IpeBpamienue ogHOro BHIA
MEXaHWYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuwvie padbomot u onvimol.

1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU TeJa MO TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

2. HccnenoBaHue yclioBUN paBHOBECUS pblyara.

3. MHsmepenue KIIJ] HaKJIOHHOW IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs HANpPaBJICHO Ha JOCTHKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTATOB.

B pesynbprare m3zyueHus GU3MKM Ha YpPOBHE OCHOBHOTO 00IIEro oOpazoBaHHs y OOYyYaroIierocs
OyayT chopMupOBaHBI CIIEAYIONINE JINYHOCTHBIE PE3YIIbTATHI B YACTH:

e 1) naTPpHMOTHYECKOI0 BOCIIUTAHMS:

® - MpOSIBICHHWE HHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCHMCKOU (PU3NYECKOM
HAYKWU;

® - [IEHHOCTHOE OTHOIICHHUE K JTOCTHKCHUSAM POCCUHCKUX yUEHBIX-(DU3UKOB;

® 2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX
po6JeM, CBA3aHHBIX ¢ IPAKTUYECKUM PUMEHEHNUEM TOCTHKECHUN (QU3UKY;

b - OCO3HAaHHEC BAXXHOCTH MOPAJIbHO-3TUYCCKUX MMPHUHIUIIOB B ACATCIILHOCTHU yLIéHOFO;

® 3)3CcTeTMYecKOro BOCIIMTAHMS:

® - BOCHPHUATHE AICTETHMYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHMYHOTO IMOCTPOCHHS,
CTPOroCTH, TOUHOCTH, JTAKOHUYHOCTH,

®* 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HaHHE IEHHOCTH (U3MYECKON HAYKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHA, BayKHEHIIIEH COCTABISIONICH KYIbTYpHI,

® - pa3BUTHE HAYYHOH JIF0OO3HATEIBHOCTH, HHTEPEca K UCCIIEJ0BATEIbCKOM e TEIbHOCTH;
* 5) dopmupoBaHus KyJbTYPHI 310POBbSI M SMOIIMOHAJIBLHOIO 0J1arONOJIyYHs:
® - OCO3HAaHME IIEHHOCTH 0€30MMacHOro 00pa3a >KM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,

BaXHOCTU TNpaBUJI O€30MacCHOrO TMOBEACHMSI Ha TPAHCIOPTE, Ha JOpPOrax, C DJJICKTPUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

® - chOpMHPOBAHHOCTH HaBbIKa PEeQIIEKCUH, MPU3HAHNE CBOETO IMpaBa Ha OIIMOKY U TaKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

® 6) TPyA0OBOIrO BOCIIUTAHMS:

® - aKTHUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHu3ally, ropoja, Kpas) TEXHOJOTUYECKOW M COLMAIIbHOW HANpaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3nIecKuX 3HaAHUMH;

® - UHTepec K MPaKTHYECKOMY U3YUYEHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3MKOIL;
¢ 7) 3K0JIOTHYeCKOI0 BOCIIUTAHMS:
® - OpuEHTaUUs HAa NpPUMEHEHHE (HU3UYECKUX 3HAHUM [UIg pelleHdus 3afad B 00JacTu

OKPY’KaIOIIEeH Cpebl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXHBIX TOCIEACTBUI IJIA
OKpY>Karollen cpeibl;

® - 0CO3HaHUE TrI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOeM U My Tel X pelieHus;

e §8) aganTauMu K M3MEHSIOIIMMCS YCJIOBHAM CONMAIBHON M MPUPOAHOH CPe/Ibl:

® - noTpeOHOCTH BO B3aMMOJICHCTBHUH MPHU BHITIOJHEHUN WUCCIEAOBAHUI M MPOCKTOB (HU3UIECCKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM APYTHX;

® - [IOBBHIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePe3 MPAKTUUECKYIO JEATEIbHOCTD;

® - nOoTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM YKCie (OPMYIUPOBATH UJICH, TTOHSITHS,
TUNIOTE3BI O (U3UIECKUX O0OBEKTAX U SIBIICHUSAX;

® - oco3HaHHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

hd - INIAaHUPOBAHUC CBOCT'O PA3BUTHSA B HpI/IO6peT€HI/II/I HOBBIX (bH3quCKI/IX 3HaHPII>i;



® - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U HPUPOAbI, OOLIECTBA U 3KOHOMHUKH, B
TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIEHKAa CBOMX JIEHCTBHM C YYETOM BIMSHUS HaA OKPYXKAIOUIyl0 Cpexy, BO3MOXKHBIX
r7100aJIbHBIX MOCIIEACTBUN.

METAINPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHsS TpOrpaMmbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuwaromierocsi  OyayT  cOpMHUpOBaHBI ~ MeTANpPeAMETHBIE  Pe3yJbTAThl,  BKJIIOYAIOIIHNE
IMMO3HABATCJIbHBIC YHUBCPCAJIIBHBIC y‘-IGGHLIe HeﬁCTBHﬂ, KOMMYHHUKATUBHBIC YHUBCPCAJILHBIC y‘-IGGHLIe
NEeNCTBYS, PETYJISATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/bHBIC YHHMBepPCAIbHbIE Y4eOHbIe AeliCTBHSA

Ba3oBble jornyeckue geiicTBus:

®  BBIBIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SBICHUMN);

®  YCTaHaBJIMBaTh CYLICCTBEHHBIH NPU3HAK KIacCU(PHUKALMM, OCHOBAaHUS Uil OOOOIIEHUS u
CpPaBHEHUS,

® BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

®  BBIABIATH NPUUYMHHO-CIIEACTBEHHBIE CBSI3U MPU U3YUECHUU (PU3UUECKUX SBJICHUN U MPOLIECCOB,
JIeJIaTh BBIBOJBl C HCIOJb30BAHUEM JEAYKTHBHBIX M HHIYKTHBHBIX YMO3AKJIIOUEHWH, BbIJIBUIaTh
THITOTE3bI O B3aUMOCBA3X (PU3NIECKUX BEITHUYNH;

®  CaMOCTOSTEIbHO BBIOMpPATh CIOCOO pelieHuss y4yeOHOM ¢u3nyeckoil 3agauu (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB pELIEHMs, BbIOOp Hambosiee MOAXOASLIET0 C YYETOM CaMOCTOSTENIBHO
BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibckue 1eiCTBUS:

®  JCII0JIb30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® QPOBOJUTH IO CAMOCTOSITEILHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (U3NYeCKUi
HKCHEPUMEHT, HEOOJIBILIOE UCCIIe0BAaHIE (PU3UYECKOTO SBICHUS;

® OLEHUBATh HAa TNPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POpPMAIMIO, IOJNyYEeHHYI0O B XOJe
UCCIIEIOBaHMS WU SKCIIEPUMEHTA;

®  CaMOCTOATENBHO (OpMyJIMpOBaTh OOOOIIEHHS M BBIBOABI MO pe3yjbTaTaM IPOBEIEHHOTIO
HaOJI0IeHNS, OMIbITA, UCCIIEOBAHMS;

®  [POTHO3MPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUIUUECKUX TPOLECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

®  [PUMEHSATH Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpe nHpopManuu
WM JTaHHBIX ¢ yYETOM MPEATIOKEHHON yueOHol pusmueckoii 3a1auu;

®  aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUAOB U
¢bopM npencTaBieHMs;

®  CaMOCTOATENILHO BbIOMpaTh ONTUMaNbHYIO (opMy mpexnctaBieHuss HHOpMALMM U
WUTIOCTPUPOBATh pEIIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH, WHOW rpadukoil m ux
KOMOWHAIIUSIMH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:



® B xoJe OOCYXIeHHs y4eOHOr0o Marepuala, pe3yJbTaToB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIMPOCHI M0 CYIIECTBY 0OCYX/IaeMOi TeMbl U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIICHUE
3a/1aud ¥ oJJIep KaHue OJaroKenaTeTbHOCTH OOIICHMS;

®  COIOCTaBJISITh CBOM CYXJIEHUS C CYXICHUSMH JIPYTHMX YYaCTHHUKOB JHAajora, OOHapyXKHBaTh
pasiryre U CXOJCTBO MO3UIINA;

®  BBIPaXKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

® myOJUYHO TMPEACTABIATH PE3YJIbTATHl BBIMIOJHEHHOTO (PU3MUYECKOTO OMNBbITa (IKCIIEPUMEHTA,
HCCIe0BaHUs, TIPOSKTA);

® [IOHMMaTh M HCIIOJH30BaTh MPEHMYIIECTBA KOMAHIHOH W WHIWBUAYAJIbHOW pabOTHl TpU
pelIeHH KOHKPETHOU (PU3NUECKOil PoOIeMbl;

® [PUHUMATH IEJTU COBMECTHOH JCSITEILHOCTH, OPTaHU30BBIBATH JICHCTBUS MO €€ JTOCTHIKCHUIO:
pacrpenenaTh poju, o0CyX)aaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOW pabOTHI, 0000IIaTh MHEHHS
HECKOJIbKUX JTFOJICH;

®  BBINIOJNHATH CBOKO 4YacTh pPabOTHI, JdOCTHras KayeCTBEHHOIO pe3ylibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI;

®  OIlECHUBATh KAayeCTBO CBOETr0 BKJIaga B OOMIMHA MPOAYKT 1O KPHUTEPHUSM, CAMOCTOSTEIHHO
c(OpPMyYITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranuszanms:

®  BBIABIATH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOUIMX JUIS pELICHUs
(bu3NIeCKUX 3HAHUH;

®  OpHUEHTUPOBATHCA B PA3IMUYHBIX MOJXOJAX MPHUHATHUS pelIeHUN (MHAMBHUIyallbHOE, MPHUHSITHE
peleHust B rpyme, NIPUHITHE PelIeHui rpynmnoi);

®  CaMOCTOSTENIbHO COCTaBISATh AQITOPUTM pelleHus (u3nyeckod 3ajaud  WIM  IJIaHa
UCCIICIOBAHMS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh
IIpeAJIaraéMble BapHUaHThI PEIICHMIA;

®  nenarh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

®  aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallMM U Ipe/laraTh IiaH €€ U3MEHEHMUS;

®  O0BACHATH MPUUMHBI TOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB JESTEIIbHOCTH, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY;

® BHOCUTb KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHUS (HU3NYECKOTO
WCCIICIOBAaHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, WM3MEHUBIIHMXCS CUTYaIlUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

®  OLCHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUAM;

® CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WIM JTUCKYCCUU HA HAYYHYIO TEMY,
[IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

®  [puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPH pelieHUH (GU3NYECKUX 3a]a4 WIA B YTBEPKACHUIX Ha
Hay4YHbIE TEMBbI U TAKOE K€ IIPAaBO APYTOTO.

INNPEAMETHBIE PE3YJ/IbTATbBI



K xoniy oOydeHus B 7 kjacce MpeAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)KaTh
c(OPMHPOBAHHOCTH Y O0YYAIOIINUXCS YMEHUI:

®  UCIIOJIb30BAaTh MOHATHUS: (DU3MUECKHE M XUMUYECKHE SBJICHMS, HAOIIOACHHME, SKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a, EAMHUIIBI (PU3NYECKUX BETMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIIECTBA
(TBE€pmoe, JKuAKOe, Tra3zo00pa3HOE), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHOE), TPACKTOPHS, PaBHOJCHCTBYIOIIas cwia, aedopmanms (ympyrasi, IIacTHUECKas),
HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

® paznuuath sBIeHUS (auddy3us, TErIoBoe ABMKEHHWE YAaCTUI[ BEUIeCTBa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, MHEPIUs, B3aUMOJCUCTBUE Tell, paBHOBECHE TBEPIBIX TeN C
3aKpEIUIEHHOW OChIO BpAILlEHUS, Nepenada AaBJICHHs TBEPIABIMH TEJIaMH, XUIKOCTSIMU U Ta3aMH,
aTMoc(epHOE JaBJCHHE, IJIABaHHWE TEJl, MPEBpAICHUS MEXaHWYECKOH SHEPrHH) 10 OMHCAHUIO0 HX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;

®  pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUYECKUX SIBICHUI B OKpY)KAIOIIEeM MHUpE, B TOM
gucie GU3NYECKUe SBJICHUS B MPUPOJIC: MPUMEPBI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOU U
HEXXUBOW MpPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MIPUPOJAE U TEXHUKE, BIUSHUE aTMOCPEPHOTO J1aBICHUS
Ha JKMBOW OpraHu3M, IUIaBaHHE PbIO, phlYaru B Telie YeJOBEKa, IPU 3TOM MEPEBOJIUThH MPAKTUYECKYIO
3a/a4y B yueOHYI0, BBIIETSATh CYIIECTBEHHbBIE CBOWMCTBA (TPU3HAKH) (PU3NUECKHX SBIICHHIA,

® ONHUCHIBaTh H3yYEHHBIC CBOWCTBA TeN W (PU3MYECKUE SIBICHUS, HUCIONB3ys (u3mdeckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, MyTh, CKOPOCThb, CPEAHSS CKOPOCTH, CHJIA
YOPYTOCTH, CHJIa TSXKECTH, BEC Tella, CWila TPEeHHs, JaBiieHue (TBEPAOro Temna, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIA, MEXaHW4eckasi paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 (ULIUEHT
MOJIE3HOTO JICUCTBHMSI MEXAaHU3MOB, KHMHETHUYECKass M NOTCHIMaJbHAs SHEPrus), NpU OIMHCAHUHU
MPaBUIBHO TPAKTOBATh (DU3MUYECKHI CMBICT HCIIOJIB3YEMBIX BEIUYMH, UX O0O3HAUCHHS M €JUHHIIBI
(bu3NYeCKUX BEIMYUH, HAXOAUThb (OPMYJIbl, CBA3BIBAIOIIME [AHHYIO (U3NYECKYIO0 BEIMUHHY C
OPYTMMU BETUYUHAMU, CTPOUTH IpapvKu U3yUEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

®  XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U MPOIIECCHI, HCIOIB3ys IMpaBUIa
CIIO)KEHMsI cuil (BIOJIb OJHOM mpsAMoH), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pbluara (OJ0Ka), «30JI0TO€ MPAaBHIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHH4eCKOU
SHEpPTUH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €ro0 MaTeMaTHYeCKOe
BBIPa)XXECHHUE;

®  OOBSICHATH (PU3MUECKUE SIBJICHMS, MPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallull MpPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BbBIABIATh MNPUUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE M3 1—2 JIOTHYECKUX IIIaroB ¢ OMOPOH Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3HUECKHUX
SIBIIGHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

® pemarb pacy€THBIC 3a7aydl B 1—2 NMEHCTBUSA, MCIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢u3znyeckue BEJWYUHBI: HA OCHOBE AaHalM3a YCJIOBUS 3a7aud 3aluChiBaTh KpaTKOE YCIIOBHE,
MOJICTaBIATh (hU3MUECKHE BEIUYUHBI B (DOPMYJIBl M MPOBOAUTH PACUEThl, HAXOAWUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE NJISl PELICHUsS 3a7ad, OLICHWBATh PEAMCTUYHOCTH MOTYYCHHON (U3HUECKOM
BEJINYUHBI,

® pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MpU MOMOIIM (PU3HMUECKUX METOJOB, B
OMMCAaHWUU UCCIICOBAHMS BBIJCNIATH MPOBEPSEMOE MPEANONOKeHHe (THIOTEe3y), pa3iuyaTh U
HMHTEPIPETUPOBATH MOTYUYCHHBIN pe3ybTaT, HAXOAUTh OIMIMOKH B XOJIE OMbITA, AENaTh BHIBOJBI MO €TI0
pe3yJibraTam;

®  [IPOBOJUTH OIBITHI MO HAONIONEHUIO (DU3MUECKUX SIBICHUM MU (U3NYECKUX CBOWCTB TEI:
dbopMynupoBaTh IpoOBepsieMble MPEANOJIOKEHUS, CcoOUpaThb YCTAHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0/ OMBITa U (HOPMYIHPOBATH BHIBOBIL;
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®  BBINOJHATH MPSMbIE HU3MEPEHHS pPACCTOSHUS, BpPEMEHH, MaccChl Tena, 00bEMa, CUIBl H
TEMIICPATYypbl C MHCIIOJIB30BAHUCM AaHAJIOTOBBIX U I_[I/I(l)pOBbIX HpI/I60pOB, 3allUChIBaTh IIOKA3aHUA
MpUOOPOB C YUETOM 3aJJaHHOM aOCOTIOTHOMN MOTPEITHOCTUA U3MEPECHHUI;

® [POBOJUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BEIUYUHBI OT JPYrod c
UCIONIb30BaHUEM TPSAMBIX H3MEPEHHH (3aBHCHUMOCTH IYyTH PaBHOMEPHO IBUXKYIIETOCS Tela OT
BpPEMEHHU JIBIDKEHUS Tella, CUIIBI TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEM
TCJI W HE3aBUCUMOCTH CHJIBI TPCHHA OT IUIOMAAXW COIPHUKOCHOBCHHA TCJI, CHUJIbI YHIPYIOCTH OT
YAJIMHEHUS TPYKUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpyKEHHOW YacTH Teja M OT IUIOTHOCTHU
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tela, OT TIyOMHBI, Ha KOTOPYIO TOTPYKEHO TeJo,
YCIIOBH TIJIaBaHUs TeJ, YCIOBUH pPAaBHOBECHs phlyara M OJOKOB), Y4acTBOBAaTh B IUIAHUPOBAHUHU
y4e0HOTO HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY W BBINIOJHATH M3MEpPEHHs, CIEAys MPEIIOKEHHOMY
I1aHy, (UKCUPOBATh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHUIE
MPEJIOKEHHBIX Ta0NHIl U TpadUKOB, AeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

4 MMPOBOAWUTL KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-I€CKI/IX BCIIMYNH (HHOTHOCTB BEIIEeCTBa XUJAKOCTU U
TBépI{OFO TCJIa, CUJIa TPCHUA CKOJIbKCHUSA, JABJICHUC BO34YyXad, BbBITAJIKHMBAIOIIad CHUJIA, HGfICTBYIOIHaﬂ
Ha TOTPYKEHHOE B JKUIKOCTh TeNO, KOA(MOUUIMEHT IOJIE3HOIO AEUCTBUS MPOCTHIX MEXAaHHU3MOB),
cienysl IpeIIoKEHHOW MHCTPYKIMM: TPU BBINOJHEHUU HU3MEPEHUN coOUpaTh SKCIEPHUMEHTAIbHYIO
YCTAaHOBKY U BbIYHUCJIATH 3HAYCHUC HCKOMOM BCIINYHHBI;

® co0OmoaTh MpaBuiia TEXHUKHA O€30MAaCHOCTH MIPU paboTe ¢ 1abopaTOpHBIM 000pyIOBaHHEM;

®  yKa3blBaTh MNPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOILNAOIIUECS COCYHAbl, OapoMeTp, pbluar, IMOABIKHBIM M HEMOJIBMKHBIA OIIOK,
HAKJIOHHAS TIOCKOCTH;

®  XapaKTepu30BaTh MNPUHLUIIBI JEHCTBUS M3YyUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpOM Ha WX OMMCaHusA (B TOM 4YHCIE: MOAIIUIHHUKH, YCTPOHCTBO BOJONPOBOJIA, TMIAPABINYECKUI
npecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), MCIONb3ys 3HAHHMS O CBOWCTBAx
(bu3HYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®  [PUBOJAUTH MPHUMEPH (HAXOAUTH MH(POPMALUIO O MpUMepax) MPAKTHIECKOTO HCIOIH30BAHUS
(Gu3HYECKUX 3HAHWKA B TMOBCEJIHEBHOW >KH3HHM JUIsI oOecrieueHUs 0e30MacHOCTH NpH OOpalleHuu C
npubopaMd M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3/J0pPOBbS W COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpee;

L4 OCYHICCTBJIATH 0T60p NUCTOYHHUKOB I/IH(l)OpMaL[I/II/I B HHTepHeTe B COOTBCETCTBUH C 3alaHHBIM
IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMMCIOIIUXCA 3HaHUU U HYTéM CpaBHCHHA PA3JIMYHBIX MCTOYHUKOB
BBIICTISITH MHPOPMAIUIO, KOTOPas SIBJISETCS MPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

®  [CIOJIb30BAaTh TPU BBIMOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPaATypy
($u3NIecKOTro CoJepKaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTd MHTepHeT, BianeTh MpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

® co3gaBaTh COOCTBEHHBIE KpaTKUE NHCbMEHHbIE M YCTHbIE COOOIIEHHS Ha OCHOBe 2-3
HUCTOYHUKOB HH(MOpMaNUU (PU3UYECKOTO COACpk aHHs, B TOM YHCIEe MyONIMYHO [AelaTh KpaTKue
COOOIIEHUs 0 Pe3yJbTaTaX MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, P TOM IPAMOTHO HCIIOIh30BaTh
M3Y4YEHHbIN MOHATUHHBINA annapat Kypca (GU3HKU, COMPOBOXK/IATh BBICTYIUIEHNUE IPE3EHTALIUEH;

®  [IpU BHINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUHN paclpeesaTh 00sS3aHHOCTH B IPYyIIE B
COOTBETCTBUM C MOCTABICHHBIMU 3aJja4aMU, CIICUTHh 32 BHINIOJHEHUEM IJIaHa JEHCTBUM, aJeKBAaTHO
OLCHUBATH COOCTBEHHBIN BKJIad B ACATCIIBHOCTL TPYHIIbI, BBbICTPAHUBATL KOMMYHHUKATUBHOC
BSaHMOHeﬁCTBHG, YUUThIBaA MHCHHUEC OKPYKAIOIIUX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmmuecTBo yacos DIeKTPOHHBIE
0 H
Ne aNMEHOBaHMe Pa31e/IoB H e i | T S— (uudposrbie)
n/m | TeM NPpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®usuka u eé posib B NO3HAHUHU OKPY:KAIOLIEro MUpa
bubmuoreka [JOK
1.1 ®dusuka - Hayka o oJlie 2
i ey HPHPOA https://m.edsoo.ru/7f416194
1.2 Du3nYECKUE BETNYNHBI 2 1 bubmorera [TOK
https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAy4HBIN METO/ ) 1 bubnnorexa [JOK
' MIO3HAHUSI https://m.edso0.ru/7f416194
Hroro no pazaeny 6

Pa3znen 2. [lepBoHayasibHbIE CBEeHUS 0 CTPOCHUM BelleCTBA

2.1 CtpocHue BelecTBa 1 bubmorera [TOK

' p Hl https://m.edsoo.ru/7f416194
)9 JIBr>kKeHUE U B3aUMOJICHCTBHE ) 1 bu6mmorexa [{OK

' YaCcTHI] BellleCcTBa https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHHS ) bubnnorexa [JOK

' BEILECTBA https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl

3.1

MexaHndeckoe JBHOXKXCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

12




bub6mmoreka [{OK

32 41 4
HEPLHA, Macca, ITOTHOCTD https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cuma. B 14
wia. BHIRT CHT https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

[asnenue. [lepenaua

4.1 aBJICHUS TBEPIALIMH TEIIaMU 3 bubmorera [JOK
' a P ’ https://m.edsoo.ru/7f416194
JKHAKOCTSMM U Ta3aMH
bubnuoreka [JOK
4.2
JlaBIIeHHE KIIKOCTH > https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.3 A 6
TMOC(hEepHOE 1aBJICHHE https://m.edsoo.ru/7f416194
44 JelicTBHE KUIKOCTH U Ta3a Ha 7 bubnmoreka [JOK
' MOTPYEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen S. Pabora 1 MOIIHOCTB. JHEPrUst
bu6mmoreka [IOK
5.1 Pa6 3
aboTa 1 MOTLIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 II 5
POCTRIC MEXAHHSMBL https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 M 5
CXAHITHCECKA SHEPTI https://m.edsoo.ru/7f416194
Hroro no paszneny 13
Pe3epBHOE Bpems 2
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OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

68

11

14
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos
Ne ara JJIeKTPOHHbIE HH(PPOBBIE
pakTnu A P unpp
n/ Tema ypoka KonTpoibH HU3y4yeH | oOpa3oBaTe/ibHbIE
Bcero 0ThI ecKue
o ble pa U ecypchl
P padoThI pecyp
UYro uzyuaet pusnka.Hekoropsie pusnueckue
TepMUHBL. HaOmI01eHNS U OTIBITHI 1
duznueckue BenMunHbl. M3mMepenne pusnyecknx
BeJNYUH. TOYHOCTH U MOrPELIHOCTh U3MEPEHUN 1
JlaGopaTopHas pabGora Nel "OmpeneneHue IEHBI
JIeJIEHUsI U3MEPUTEILHOTO prudopa” 1 1
®du3nka U TEXHUKA 1
Ctpoenne  BemiectBa.  Mosnekynbsl.  bpoyHoBckoe . Bu6suoreka [OK
ABIKCHUE https://m.edsoo.ru/ff09f72a
JIaGopatopHass pabota Ne2 "H3mepeHue pa3zmepoB
MaJbIix Ten" 1 1
JIBM>KEHHE MOJIEKYIT 1 bub6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a
B3aumopeiictBue Moaexy 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0a013e
ArperaTHele cOCTOsSIHUSI BemlecTBa. (CBOMCTBa Tra3oB,
1

KUJKOCTEN U TBEPJBIX TEIL.
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Mexanunueckoe JBUKCHHE. PaBHOMepHOE u

10 | nepaBHOMepHOE BIKEHNE.

1 Cxopocts. Enunniia ckopocTu. bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378
but6mmoreka [JOK

12 | Pacuer myT” ¥ BpeMEHU IBUKECHUS bt/ edsoo 1o/ f0a05c6

pS: . .

13 Nuepuus bubnuoreka [JOK
https://m.edsoo.ru/ff0a079¢

14 BzaumoneiictBue ten bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

Macca tena. Enununel maccel. Mi3sMepenne maccel Tena Bubmmoreka [IOK

15
Ha Becax https://m.edsoo.ru/ff0a0c10
JlabopaTtopHas padota Ne3 mo teme "M3mepenne Macchl Bu6suoreka [OK

16 | rena na pBIYaKHBIX Becax" httos://m.edsoo.ru/ff0a0fee

ps://m. A

17 | IlmoTtHOCTS BemecTBa
JIabopaTtopHas pabora Ned o reme "M3mepenue Bu6muoreka [JOK

18 "
obbema Tena https://m.edsoo.ru/ff0al23c
JlaGopaTtopHas padota Ne5 mo teme "Onpenenenue

19 | mrorroctn TBeporo Tena"

70 | Pacuer maccel n 00beMa TeNna 1o €ro mIOTHOCTH

71 Pemrenue 3anau

KonTposbnas padora Nel '""Mexanuueckoe Bu6smoreka [JOK

22

aBH:KeHHe. Macca, IJIOTHOCTH BemjecTa'

https://m.edsoo.ru/ff0al778
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Cuna. SBnenue taroreuus. Cuia TSKECTH

bu6mmoreka [IOK

23
https://m.edsoo.ru/ff0a1502
24 Cuna ynpyroctu. 3akoH ['yka bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc
55 Bec Tena. EI[I/IHI/IIiBI cuiibl. CBSI3b MEXKYy CUIION Bu6auoreka [JOK
TSDKCCTH 1 Maccon Tena https://m.edsoo.ru/ff0al778
y %[I/IHaMOMeTp. J'Ia60paT0pHa";1 pabota Ne6 Bu6uorexa [JOK
I'pantynpoBaHue NPy HHbI https://m.edsoo.ru/ff0ala70
CrnoskeHue ByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM NPSMOH.
27 PaBHOpelicTByIOIIAA CHIIA.
73 Cuna tpenus. Tpenue mokos bubnuorexa [JOK
https://m.edsoo.ru/ff0alb9c
Tpenwne B npupoje u rexuuke. JlabopaTtopHas padora
79 | Ne7 "M3mepeHue CUIlbl TPEHHUS C IOMOIIBIO Bubmmoreka [IOK
nauHAMoMmeTpa" https://m.edsoo.ru/ff0alcc8
Pemenne 3ana4d no remam "Cuibl",
30 "PaBHoelicTBYIOIIAS CHIT"
31 KonTtposbnas paGora Ne2 "B3aumoaeiicrBue Tea' bubanorexa [HOK
https://m.edsoo.ru/ff0alde0
32 | Cuna TsbkecTH Ha IpyruX IUIaHeTax
33 JaBnenune. EqMHULBI JaBICHUS bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 CriocoObl yMEHBIIICHUS U YBETMYCHHSI TaBJICHHS bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376
35 | Hasnenue rasa Bubmmoreka IJOK

18




https://m.edsoo.ru/ff0a25b0

Hepeﬂaqa JaBJICHHUA ) KUAKOCTAMHU U Ira3aMu. 3akoH

bubmmoreka [IOK

36
Hackans https://m.edsoo.ru/ff0a2718
37 JlaBiieHHE B )KMIKOCTH U rase. Pacuer nasieHus Bu6morexa LIOK
KHIIKOCTH Ha THO M CTCHKH COCyia https://m.edsoo.ru/ff0a2826
33 Pemenue 3amau. CamocrositenbHas pabora bubnmoreka [IOK
https://m.edsoo.ru/ff0a2970
39 CooOlmrarommue cocyabl bubnmnoreka [JOK
https://m.edsoo.ru/ff0a3136
40 Bec Boznyxa. AtmochepHoe gaBiieHne
41 N3mepenue armocdeproro aapneHus. OmbIT Bu6mnuorexa [OK
Toppuuesnn https://m.edsoo.ru/ff0a2b5a
1 Bbapomerp-aneponn. AtmochepHoe qaBieHUEe Ha Bu6muorexa [TOK
PasIMIHbIX BRICOTAX https://m.edsoo.ru/ff0a2b5a
43 MaHnomeTpsl bubnnorexka [JOK
https://m.edsoo.ru/ff0a2da8
24 [TopuiHeBOM KUAKOCTHBIN Hacoc ['uapaBanueckuii BuGmmoreka LIOK
1pecc https://m.edsoo.ru/ff0a2fc4
45 JleficTBHE MKUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX Bu6mnuorexa [OK
TEIIo https://m.edsoo.ru/ff0a2fc4
46 | 3axon Apxumena
JlabGopaTopHas pabota Ne8 "Onpenenenue
47 | BBITANKMBAIOLIEH CHIIBI, ASHCTBYOMEH Ha Bu6moreka [OK

IOTPYIKCHHOC B ) KUJKOCTD TCJIO

https://m.edsoo.ru/ff0a3276
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IlnaBanue Ten

bu6mmoreka [IOK

48
https://m.edsoo.ru/ff0a33fc
49 Pemenue 3amau bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514
JlaGopaTopHas padota Ne9 "BrisicHeHue ycnoBuit Bu6auoreka [JOK
50 "
TTaBaHys TC/Ia B KUAKOCTH https://m.edsoo.ru/ff0a3a96
51 [InaBanue cynoB. BoznyxomnnaBanue
57 Pemenue 3amau but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654
KonTtpoubnas padora Ne3 no teme "JlaBienune Bubmmoreka [JOK
>3 TBEP/LIX TeJl KU/KOCTEH 1 razo" https://m.edsoo.ru/ff0a3{82
54 Mexanunueckas pabota. Enunuisr paboTs bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3{82
55 Momntaocts. EAuHUIEI MOIITHOCTH
[IpocTteie Mexanu3Mmbl. Peryar. PaBHoBecue cuil Ha
56 phIuare
57 MoOMEHT CuJIbI
Prruaru B Texuuke, ObITy U nipupose. Jlaboparopnas
58 | pabora NelO "BrlsicHeHHE YCI0BMS PABHOBECHUS butmoreka [IOK
pbluara” https://m.edsoo.ru/ff0a4ffe
59 bsoku. "3o0n0TO€ NpaBuiIo MexaHUKKU" bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e
60 Pemenue 3amaq bubnuoreka [JOK

https://m.edsoo.ru/ff0a48a6
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61 IenTtp TsKECTH TENIA

62 YcnoBust paBHOBECUS TEN 1 bub6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48
KoadduuueHT noneznoro neicTBust MexaHu3Ma.
63 | Jlaboparopras paGora Nell "Omnpenenerne KITJI npu 1 1 bubnnorexa IIOK
MorbeMe TeJia 110 HAKJIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0a4252
64 Oueprus. [loTeHnmanbHas 1 KUHETUYECKas SHEPTUU 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0a4360
[IpeBpalieHue 0AHOTO BUIA MEXaHUYECKOW SHEPTUH B
65 | npyroii 1
KonTtpoubnas padora Ned '"PaGora 1 MOIIHOCTD.
66 JHeprus' 1
67 [ToBTOpEHUE 1 bubmorexa [OK
https://m.edsoo.ru/ff0adee6d
68 | [loBTOpEHHE 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
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IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OGPA3OBAHUS

7 KIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHLIC ITOHATHUA

1.2

pasiindaTtb ABJICHHUA I10 OIIMCAHHUIO HX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/II-IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh TPOSBICHHE W3YYEHHBIX (PHU3MUECKUX SBICHHNA B
OKpY’KalolleM MUpPE, B TOM 4Hcie (pU3MUECKUe sIBICHUS B IPUPOAE, IpU
9TOM MEpPEeBOAUTh MPAKTUYECKYIO0 3ajady B Yy4eOHYI0, BBIIEIATh

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUBUYECKUX SBICHUN

1.4

ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SBICHMA,
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL, TPU ONMHCAHUH IPABHIHHO
TPaKkTOBaThb (PU3MYECKUH CMBICA HCHOJB3YEMbIX BEJIWYHMH, UX
0003HaYeHHSI W eIUHUIBI (PU3MUECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBA3bIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYTMMHU
BEJIMYMHAMH, CTPOUTH TpaUKN N3YYEHHBIX 3aBUCHMOCTEN (pr3HuecKux

BCINYHNH

1.5

XapaKTCpU30BaTb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IG SABJICHUSA W IHPOLCCCHI,
HCIOJIB3YyA H3YYCHHBLIC 3aKOHBI, IIPH O3TOM OaBaTb CJIOBCCHYIO

(bOpMy.]'II/IpOBKy 34KOHaA U 3allUChIBATh €I'0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

OOBSICHATh (U3NYECKUE SIBIEHUS, MPOLECCHl M CBOWCTBA TEl, B TOM
Yyhclleé W B KOHTEKCTE€ CUTyallud MPaKkTUKO-OPHEHTHUPOBAHHOIO
XapakTepa: BbIBJIATh MPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOMTH
o0BsicHeHue U3 1 — 2 JIoruYecKux 1aroB ¢ onopo Ha 1 — 2 U3yyeHHbIX
CBOWCTBA  (U3MYECKUX  sBJICHHM, (U3NYECKUX  3aKOHA  WIU

3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbie 3amadud B 1 — 2 JEHCTBUA, UCHOJIB3Ysl 3aKOHBI U
dbopMyIibl, cBA3BIBaOIMINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a

YyCJI0BUA 3aJa4u  3alluChbIBAaTh KpaTKo€ YCJIOBHC, NOACTaBJIIATH
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¢buznyeckue BeIUYUHBI B (HOPMYJbI M MPOBOJUTH PacdEThl, HAXOIUTh
CIpaBOYHBIE JaHHbIE, HEOOXOJMMBbIE JJIS PELICHMs 3a/ad, OLEHHUBAThH

PEATMCTUYHOCTD MOTYYEHHON (PU3MUECKOM BEIIMYNHBI

1.8

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PpELIUTh HPU [OMOILU
¢u3nuecKkux METOAO0B, B  ONHMCAHUU  HUCCIEAOBaHHUS  BBIICIATH
IIPOBEPSIEMOE IIPEANOIIOKEHHE (rumotesy), pasinyaTh "
MHTEPIPETHPOBATH MOJYUYCHHBIH pe3ysbTaT, HAXOIUTh OIIMOKU B XOJ€

OIbITa, ACJIATh BBIBOJLI IO €0 pE3yjibTaTaM

1.9

IPOBOAMTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3uueckux  CBOMCTB  Ted:  (OpPMyJIHMpOBaTh  MPOBEpsieMble
IPENNOoNIOKEHNsl,  coOMpaTh  YCTaHOBKY U3  TMPEUIOKEHHOTO

060py,Z[OBaHI/I$I, 3allMChIBATh XO/J OIIbITAa U (pOpMyJ'IPIpOBaTB BBIBObI

1.10

BBINIOJHATh IPSIMbIE M3MEPEHHs C HCIOJIb30BAHUEM aHAJIOIOBBIX U
nu(poBbIX NPUOOPOB, 3aMKCHIBATh MOKAa3aHUs MPUOOPOB € y4ETOM

3aJJaHHOM aOCOIOTHOM MOTPELIHOCTH U3MEPEHUI

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PM3UUECKOM BETMUMHBI
OT JPYrol C HCHOJB30BAHMEM IMPSIMBIX W3MEPEHHH, y4acTBOBAaTh B
IUIAHUPOBAaHUM y4YeOHOrO0 HCCIIEOBAaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh U3MEPEHUS, CIENysl MPeIOKEHHOMY IUIaHy, (PUKCHpPOBaTh
pe3yJabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHUJIE
MPEJIOKEHHBIX TAaOMUI U TpauKOB, JeNaTh BBIBOJABI 10 pe3yJibTaTaM

HUCCICIOBaHUA

1.12

NPOBOJIUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKUX BEIWYHH, CIEys
MPeJIOKEHHOW MHCTPYKIMM: TPU BBINOJIHEHWU HM3MEpPEeHUuN codupaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

coOnrofaTh TpaBUiia TEXHUKM O€30MacHOCTH Mpu  padbore ¢

71a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu30BaTh IPUHIMIBI ACHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPONCTB C MOMOIIBIO X ONMMCAHUS, UCIIOJIb3YSl 3HAHUS
0 CcBoOHCTBax (U3MYECKUX SBJIEHUH U HEOOXOAUMbIE (PU3NUECKUE

3aKOHBI U 3aKOHOMCPHOCTU

1.15

OPUBOAUTH TpUMEpHl  (HaXoOuTh HH(OpPMAIMIO O TMpUMepax)
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MPaKTUYECKOTO HCIIOJIb30BaHMs (PH3MUECKUX 3HAHUH B IOBCEIHEBHOU
XKHU3HU U1 oOecrieueHust 6€30MacHOCTH NP 0OpalleH!H ¢ npudopamu
¥ TEXHHYECKUMH yCTPOHCTBAMHM, COXPAHEHHUS 3JJ0OPOBbS U COOIIOICHUS

HOPM 35KOJIOTHUYCCKOI'O IMTOBCACHUS B Oprxcanmeﬁ cpeae

1.16

OCYHICCTBJIATD 0T60p HCTOYHHUKOB HH(bOpMaL[I/II/I B CCTH I/IHTepHCT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBC
UMCIOIINXCA 3HAaHUN H HYTéM CpaBHCHHA Ppa3JIMYHBIX HWCTOYHUKOB
BBIJCIIATH I/IH(i)OpMaIII/IIO, KOTOpasa ABJIACTCA HpOTI/IBope‘II/IBOI\/II NI

MOXET OBITh HeﬂOCTOBCpHOﬁ

1.17

WCIIONIb30BATh TIPU BHITIOTHEHUH YY€OHBIX 3aJaHII HAYYHOOMYJISIPHYIO
auTeparypy (usmyeckoro conaepkaHus, CIPAaBOYHBIE MAaTEpUAIBI,
pecypcbl cetu MHTepHer, Bianerb npuéMaMu KOHCHEKTUPOBAHUS

TEKCTa, mpeodpa3zoBanus HHGOPMAIIMN U3 OJHON 3HAKOBON CHCTEMBI B

APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HMH(pOpManuu (HU3NYECKOTO COAEPKAHUS, B
TOM YHucle MyOJIMYHO JeNaTh KpaTKue COOOLIeHHs O pe3yibTarax
IPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUN, TPU ATOM TIPaMOTHO
UCMOJIb30BaTh M3YYCHHBbIM MOHATUIHBIN ammapaT Kypca (U3HKH,

COIIPOBOXKAATH BBICTYIIJICHUC Hp€3€HTaHI/ICI71

1.19

IIPU BBIMIOJIHEHUU Y4YEOHBIX NMPOEKTOB M HCCIENOBAHUM paclpenessiTh
00513aHHOCTH B TPYyNII€ B COOTBETCTBUHM C MOCTaBJICHHBIMHU 33/1a4aMH,
CIEIWTHh 3a BBIIOJHEHWEM IIJJaHA JEWCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM BKJIaJ] B  JIEATEIBHOCTh TPYMIbl, BbICTPaUBATh

KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHG, YUUThIBasA MHCHHUEC OKPYIKAIOIIUX

25




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®uzuka — Hayka O TMpupoae. SIBIEHUS TPUPOJIBIL.
dusnueckue ABJICHUS: MCXaHHUYCCKHUC, TCIIJIOBBIC,

SJICKTPUYECCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznueckre BeaUYHMHBL.  M3MepeHue  (HU3HUECKUX
BennunH.  Ousmyeckue  mpubopel.  [lorpemrHocts

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAy4HBI METOM TO3HAHUS: HAOJIOJEHUE,
IIOCTAaHOBKaA Hay‘lHOFO BOHpOC&, BBIABHUKCHHUEC THUIIOTEC3,
OKCIIEPUMEHT 110 TIPOBEPKE THIOTE3, OOBICHEHUE

HAOJIFOJAEMOT0 ABJICHUSA

1.4

Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIeH

1.5

[TpakTuyeckue paboTHI:

N3Mepenne paccTosiHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MajbIX TEI.

W3mepenune TtemmepaTyphl NMpPU MOMOUIM >KUIKOCTHOIO

TEPMOMETPA U AaTYUKA TEMIIEPaTyphl

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNHN BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBI.
OnbIThl,  JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOEHUE

BEIECTBA

2.2

JBuxenne dyactui BemiectBa. CBsi3b  CKOPOCTH
JBW)KEHUSA YACTUL € TemmepaTypoil. bpoyHOBCkoe

nBwKeHue, nuddy3us

23

B3aHMOHCﬁCTBHe JacTUll BCHICCTBA: IIPUTAKCHUC U

OTTAJIKMBaAHHC

2.4

AI‘peI‘aTHBIe COCTOSAAHUA BCIIECTBA: CTPOCHHUEC TIa30B,

KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.
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B3anmocBsA3b MEXIy CBOMCTBAaMH BEIECTB B Pa3HBIX

ArpCraTHbIX COCTOSIHUAX U HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTuueckue padbOThI:
Onenka  auaMeTpa  aroMa  METOAOM  psijaoB  (C
"6 Ucrob30BanueM pororpaduii).

OnbITh! IO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHSI ra30B.
OnpIThl IO OOHAPYKEHUIO JEHCTBHUS CHJI MOJIEKYJISIPHOTO

MMPUTAKCHU

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe JIBIDKEHUE. PaBHOMEpHOE 51
HEPaBHOMEPHOE JIBHIKECHHE

3.2

Ckopocth. CpenHsst CKOpOCTbh MpPU  HEPAaBHOMEPHOM
JBIDKEHHHU. Pacd€T myTH ¥ BpeMEHU ABMKCHUS

33

SIBnenune uHepuuu. 3akoH MHepuuu. B3aumoneicTBue
TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUKEHUS TeIl.
Macca Kak Mepa HHEPTHOCTH Tea

34

[TimotHOCTE BemecTBa. CBA3B TUNIOTHOCTH C KOJTAYECTBOM
MOJICKYJI B €IMHHUIIC 00bEMA BEIIECTBA

3.5

Cuna KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
MIOMOIIBIO TUHAMOMETpa

3.7

SIBneHue TAroreHus u cuna TsbkectH. Cuia TSHKECTH Ha
JIpyrux mianerax. Bec tena. HeBecomocTh

3.8

Cuna Tpenus. TpeHHE CKOJIBKEHUS W TPEHHE IOKOSI.
TpeHue B IpupoJie U TEXHUKE

3.9

CrnoxeHue cuj, HaANpPaBIEHHBIX 110 OAHOM IPSMOM.
PaBHOAEHCTBYIONMIAS CHIT

3.10

[TpakTnyeckue paboTHI:

OnpeneneHue CKOPOCTHM  PABHOMEPHOI'O  JIBHIKEHUS
(wapuka B OKMIKOCTH, MOJEIN  JIEKTPHUECKOTrO
aBToMOOMNIA M Tak jJanee). OnpeneneHue cpenHel
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 1o
HAaKJIOHHOM miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JI€MOHCTPHUPYIOILUE
3aBHCHUMOCTh pacTshkeHus (aedopmaruu) mpyKHHbBI OT
NPUIOKEHHONH  criibl.  OMBITHL, JI€MOHCTPUPYIOIIUE
3aBHCHUMOCTB CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tesa U
XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEN

3.11

dusnyeckue SIBICHUS B NPUPOJE: MPUMEPHI IBUKEHUS C
pPa3IMYHBIMA CKOPOCTSIMU B JKMBOW W HEXKUBOMW ITPUPOJE,
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H@ﬁCTBI/IG CUJIBI TPCHUA B IPpHUPOAC U TCXHUKC

3.12

TexHu4YecKue yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJL, JKMJIKOCTEN U TA30B

4.1

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoOnl YMCHBIICHUA U
YBCIMYCHHUA OABJICHUS

4.2

JaBnenue raza. 3aBUCUMOCTh JIaBJICHUs Tra3a OT 00bEMa,
TEMIIepaTypbl

4.3

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJI1aMHU, XUAKOCTAMHU U
razamu. 3akoH Ilackans. IlHeBMaTHUeCKHE MAITMHE]

4.4

3aBUCUMOCTh  JIaBJICHUS OKHJIKOCTH OT TJyOWHBI.
I'uapocraTudeckuii mapagokc. CooOIIarmuecs: CoCy/Ibl.
['mapaBandeckre MeXaHU3Mbl

4.5

Atmocdepa 3emnu u armoceprnoe nasnenue. [IpuauHb
CYILIECTBOBaHMs BO3AYUIHOM 000704ku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIECHUS OT
BBICOTHI HaJ1 YPOBHEM MOpsI

4.6

W3mepenune atmocdepHoro napneHus. [Ipubopsl mmns
M3MEPEHHs aTMOC(EPHOTO JTaBJICHUS

4.7

[eiicTBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
Teno. BrelTankuBaromas (apXxuMmenoBa) cuiaa. 3aKoH
Apxumena

4.8

[LnaBanue ten. BozayxomiaBanue

4.9

[IpakTrueckue pabOTHI:

HccnegoBaHue 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa mMOrpyXEHHOM B JKUAKOCTb 4YacTH Tela.
Ornpezenenrie BHITAIKMBAIONICH CUJIbI, IEUCTBYIONIECH Ha
TEJO,  TMOrpyKEHHOE B  JKHUJIKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEN CUIIbL, JACHCTBYIOLIEN
Ha TEII0 B JKUJIKOCTH, OT Macchl Teja. OTIIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B JKHJIKOCTH, OT 00BEMa
MOIPYKEHHOM B KUIAKOCTh YAaCTH Te€la U OT ILNIOTHOCTH
JKHIKOCTH. KonctpyupoBanue apeomeTpa HIIH
KOHCTPYUPOBAHUE  JIOAKA U ONpelNesieHHe €€
TPY30H0ABEMHOCTH

4.10

dwusnveckre  SBICHUSA B TNPUPOJC:  BIIHASHUC
aTMoc(epHOro NaBICHHs Ha )KUBOW OpraHU3M, TJIaBaHUE
pBIO

4.11

TexHu4eckne yCTpONCTBA: COOOMIAIOIMUECS COCYbI,
YCTPOWCTBO BOJAOIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTbB, OHEPI' A

5.1

Mexanuveckas padbora

52

Mexanuueckas MOIITHOCTE
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[IpocTeie  MexaHU3MBbI: pblyar, OJOK, HaKJIOHHAas

53
m10ckocTh. [IpaBuiio paBHOBECHS pbluara
5.4 [IpumeneHue npaBuiia paBHOBECHUS phluara K OJIOKy
«3omoroe  mpaBwio»  MexaHwku.  Koaddumment
5.5 MOJIE3HOTO JEHCTBUS MEXaHHU3MOB. [TpocTteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTreHManbHas HEPrum TeJa, MOJHATOr0 HajJ 3eMIEN
5.7 Kunernueckas sneprus
5.8 ITonmnas MexaHU4YecKas OHCPIuUs. 3aKk0H H3MEHEHUS U
COXpaHEHHsI MEXaHNUECKON SHEPIUH
[TpakTrueckue pabOTHI:
Omnpenenenue paboOTHl CHIIBI TPEHHUSI PU PaBHOMEPHOM
59 JIBKEHUHM Tejla 10 TOPU3OHTaJIbHOW TOBEPXHOCTH.
UccnenoBanue yCIIOBHI paBHOBECHS phluara.
N3amepenne KIIJ[ HakioHHOW mmockoctH. W3ydeHue
3aKOHA COXpaHEHUs MEXaHUYECKON IHEPTUuU
510 @usnueckue SBICHUS B NPUPOAC: pbIYarM B TeJe

YCJIOBCKaA

5.11

TexHuueckue yCTpOMCTBA: pblYar, TMOJBWXHBIM U
HETOJIBYKHBIA OJIOKM, HAKJIIOHHAS TUIOCKOCTh, TIPOCTHIC
MEXaHHU3MBbI B OBITY
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

https://sh2-neman-r27.gosweb.gosuslugi.ru/netcat_files/30/50/Fizika 7 klass.pdf

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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