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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3nKe yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3MUECKUE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIYUYEeHHUsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenrn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepauuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH JUISI Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o (M3WKE Ha yPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBSACHITH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOGHHME METOJOB pEIICHHS MPOCTEUIIMX Pacy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIE SIBIICHUSI U BBIMOJHATH OIBITHI,
nabopaTopHble pabOTBI H  DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMALINH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATBHON IeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUEHUA
7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka o npupoze. ABneHus npruponasl. OU3MUECKUE SBICHUA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbL. M3Mepenue ¢uznyeckux BenuuuH. Pusnyeckue npuoOopsl. [lorpemHocTs nU3MepeHuil.
MexayHapoHas CUCTEMA €IMHULL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKW M3Yy4alOT MNPUPOAYy. EcCTecTBEHHO-HAYYHBIM METOJ MO3HAHUSL:
Ha0JII0/IeHUE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIJBHKEHHE T'MIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE
HabmogaeMoro apyieHus. Onucanue GU3NUecKux sBJICHUN ¢ TOMOUIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. ®usnueckue npruOOPHI U MPOLEaYpa NPSAMBIX U3MEPEHHUIN aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

W3mepenne temnepaTrypbl IpU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.
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[IpoBenenue ucciieOBaHUs MO MPOBEPKE TMMOTE3BI: TAIBHOCTH IMOJIETA IAPUKA, TYIIEHHOTO TOPU30HTAJIBHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, I0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JBrxkenue yactul BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHUSI YACTHUI[ C TeMmIlepaTypoid. BpoyHOBCkoe nBUkKEHUE,
nuddyszus. BzaumoaeiicTBre 4acTHI] BELIECTBA: TPUTSIKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ta30B, KUJAKOCTEH M TBEPABIX (KPUCTANIMYECKUX) Tel. B3aumMocBs3b

MCIKOY CBOMCTBaAMU BCHICCTB B PA3HLIX arperaTHbIX COCTOSAHUAX W UX aTOMHO-MOJICKYJIIPDHBIM CTPOCHHCM. OcobenHoCTH
arperaTHbIx COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmronenue siBneHuil, OOBACHAIOIMIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUL BELLIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanuueckoe aBMKeHHE. PaBHOMepHOoe M HepaBHOMEpHOoe JBHKeHHE. Ckopoctb. CpemHsisi CKOpPOCTh IIpH
HEPAaBHOMEPHOM JIBM>KEHUU. PacuéT myTu U BpeMEHU JBUKECHMUS.

SIBnenne nHepuuu. 3akOH UHEPLIMU. B3anmonencTBre TeNl Kak NpUYMHA U3MEHEHNs CKOPOCTH JABHMKEHHS Tel. Macca
KaKk Mepa MHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsi3b MJIOTHOCTA € KOJMYECTBOM MOJIEKYJ B €QuHUIE 00BEMA
BEILIECTBA.

Cuna xak XxapakTepucTuka B3auMozeicTBus Teia. Cuia ynpyroctd W 3akoH I'yka. M3smepeHue cuiibl ¢ MOMOUIBIO
JUHaAMoMeTpa. fIBieHHe TAroTeHWs W cuia TspkecTH. Cuia TsKEeCTH Ha Jpyrux IuiaHerax. Bec tema. HeBecoMoCTb.
CnoxeHune CHJI, HallpaBJICHHBIX IO OMHOU npsmoil. PaBHonelicTBytomas cun. Cumna TpeHus. TpeHne CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B npupojie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHue MexaHU4eCKOro JBUKECHHUS Tea.

2. N3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmronieHue n3MeHEeHus1 CKOPOCTHU MPU B3aUMOJICHCTBUM TET.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.



6. Cll0)EeHue CUJI, HAallPaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIAPUKA B )KMJIKOCTH, MOJEIH 3JIEKTPUUYECKOIO aBTOMOOMIIS U
TaK jJayee).

OmnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WIIHM IapUKa MO0 HAKIOHHOM TIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (eopMaIiui) mpy>KHHBI OT MPUII0KCHHON CHUITHI.
OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tela U XapakTepa
COIIPUKACAIOIIUXCS ITIOBEPXHOCTEMN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenne. CriocoObl YMEHBIIICHUS W YBEJIMYCHHUS AaBicHusA. JlaBmeHue raza. 3aBUCHUMOCThH JIaBJICHHUSI Ta3a OT
o0béMa, Temnepartypsl. [lepenava naBieHus TBEPABIMU TEJIAMH, KUAKOCTIMU U razamu. 3akoH [lackans. [TneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TNIyOMHBL. ['mapocratnyeckuii mapamokc. CooOinaromuecss COCY/IbI.
I'mppaBinueckre MEXaHU3MBI.

Atmocdepa 3emun u arMmochepHoe nasiieHue. [IpuunHBI CylecTBOBaHUS BO3AYIIHOM 000104k 3emMiu. OmnbIT
Toppuuennu. U3mepenre atMochepHOro AaBieHHUs. 3aBUCHUMOCTb aTMOC(EpPHOTO NaBlIEHHWS OT BBICOTHI HAJ YPOBHEM
Mops. [Tpubops! a1t uaMepenus: aTMOC(hEepHOTo JIaBJICHHUS.

JleficTBrE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teslo. BriTankuBaromas (apxumMeoBa) cuiia. 3akoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.
3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
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8. YcioBue€ IUIaBaHUs TeN: IJIaBaHUC WU MOTPYKCHUC TCJII B 3aBUCHUMOCTH OT COOTHOLICHMA IUIOTHOCTEH TeJla U

KUIKOCTHU.

Jlabopamopuvie pabomul u onvimol.

1.
2
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrpyKEHHOM B JKUIKOCTh YaCTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEHCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MAcChl TeNa.

OnepITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
00BbEMa MOTrpyKEHHOM B )KUAKOCTh YACTH TEJA U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U OIIPEEIICHNE €€ TPy30I10AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.
Mexanudeckast pabota. MOUTHOCTb.

[IpocThie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBecus peidara. [IpuMeHenue mnpaBuia

PaBHOBCCHS pbliara K 6J'IOKy. «3010TOC IIpaBHJIO» MCXAaHHUKHU. KHﬂ IIPOCTBIX MCXAHU3MOB. HpOCTLIe MCXaHHM3MBI B 6I>ITy u
TCXHHUKC.

Mexanuueckaa sHeprus. KuHetnueckass M moTeHUHMalbHas 3Heprus. lIpeBpaiieHre OgHOro BUIAa MEXAHUYECKOU
DHEPI'UM B APYrol. 3aKOH COXPAHEHMS DHEPTUM B MEXAHUKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1.
2.
3.

4.

Omnpenenenue pabOThl CUITBI TPEHUS ITPU PABHOMEPHOM JIBMXKEHHH TeJa IO TOPU30HTAIIbHON TOBEPXHOCTH.
HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenne KIII HakIOHHOM TIOCKOCTH.

N3yyeHue 3aK0HAa COXPaHEHHsI MEXaHUYECKOM IHEPTUU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA



W3yyenne ¢Gu3WKM HAa YpPOBHE OCHOBHOTO O0OIIEro 0Opa30oBaHUS HANPABICHO HA JOCTHIKEHUE JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbrare w3ydeHumss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT

C(bOpMI/IpOBaHI)I CICAYOIHC JIJUIHOCTHBIC PC3YJIbTATHI B HdCTH!

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBJICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PU3MUECKON HAYKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYKJIEHUU OOLIECTBEHHO 3HAUMMBIX M ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JTIOCTHKEHUN (PU3HKU;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHMYHOIO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHUE IICHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa IIO3HAHMSI MHpa, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAJKHEUIIIEN COCTABISAIOMIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSl M IMOILMOHAJIBLHOI0 0JIArONOYyYMS:

— OCO3HaHUE ILIEHHOCTH 0€30MacHOro oOpa3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU MpaBUII
0€30IacHOr0 MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C AJNEKTPUUECKUM U TEIJIOBBIM OOOPYJOBaHMEM B JOMAIIHUX
YCIIOBHSIX;

— c(OpMUPOBAHHOCTh HaBblKa pe(JIeKCUH, MPU3HAHHE CBOETO IpaBa Ha OIIMOKY M TaKOro K€ MpaBa Yy JAPYroro
YEJIOBEKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AaKTHMBHOE yYacTHE B PEIICHHM MPAKTUYECKUX 3a7ad (B paMKax CEMbU, 00pa30BaTENbHON OpraHU3alllH, ropoja,
Kpasi) TEXHOJIOTUYECKON U COLMATbHON HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM UKCIIE U (PU3NUECKUX 3HAHUI;,

e — HHTEpEC K MPAKTHUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHMSA:

e — OpHEHTalMsd Ha MpPUMEHEHHE (U3MUECKUX 3HAHUW I pelIeHHus 3aJad B 00JIaCTH OKpY’KaloIIel Ccpenbl,
IJIAHUPOBAHUS OCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCIIEACTBUI I OKPYKAIOIIEH CPENbL;

e — OCO3HaHHE TTI00ATHHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeH UX PelICHUS;

e 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBHSIM COMHATbHOI ¥ MPUPOTHOM CpPebl:

e — NOTPEOHOCTh BO B3aUMOJICHCTBUU IPHU BBIOJHEHUU HCCIENOBAHUN U MPOEKTOB (PU3NUECKOW HANpaBICHHOCTH,
OTKPBITOCTbH OTBITY ¥ 3HAHUSIM JPYTHUX;

e — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;

e — TOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUN, B TOM 4HCIE (OPMYIUPOBATH HUAEH, MOHSITHUSA, THIIOTE3bl O
(puznyecKkux 0ObEKTAX U SIBICHUSX;

e — OCO3HaHHUE ACPUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTH (DUBHKY;

e — IUTAHMPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

e — CTPEMJICHHME AaHAIM3UPOBATh W BBISBISATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U 3KOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e — OILICHKA CBOUX JICHCTBUH C YUETOM BIMSHUS HA OKPYKAIOIILYIO CPEY, BOZMOXKHBIX INI00ATBHBIX OCIEICTBUMN.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe 0cBOEHHS MporpamMmbl 1o pU3MKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y o0ydaromierocst OyayT
chOpMHpPOBaHbl MeTAINpPeIMeTHbIEe Pe3y/bTaThl, BKIIOYAIONINE MO3HABATEIbHbIE YHUBEPCAIbHbIE YYeOHbIEC NEHCTBHUS,
KOMMYHUKATHUBHbIE YHUBEPCAIbHbIE YUEOHbIE ACHCTBUS, PETYJIATUBHBIE YHUBEPCATIbHbIE YUeOHbIE AEHCTBUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIIECTBEHHbIE MMPU3HAKH OOBEKTOB (SIBJICHUIA);

yCTaHaBIMBATh CYLICCTBEHHBIN MPU3HAK KIacCU(PHUKAIIUU, OCHOBAHHMS JIJIsl 000OIIECHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEUYUS B paccMaTpUBaeMbIX (PakTax, JdaHHBIX U HAONIOACHUSAX,
OTHOCSIIUXCS K GU3NYECKUM SIBJICHUSIM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHBIC CBSI3U MPU U3YyYCHUH (DU3MUECKUX SBIICHUH U MPOIIECCOB, ENaTh BBIBOJBI C
WCIIOJIb30BAaHUEM JIENYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIOUECHHMM, BBIJBUTAaTh THUIOTE3bl O B3aUMOCBSI3SX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BBIOMpaTh croco0 perieHus y4eOHoH (u3nueckoil 3ajaun (CpaBHEHHE HECKOJIbKMX BAPUAHTOB
pelieHus, BbI0Op Haubosee MoAXOAAIIETr0 C Y4ETOM CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOIPOCKHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIIEHHOMY TUIaHY OIBIT, HECIOKHBIN (PU3MUECKHUI YKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SABJICHHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYI0 B XOJIE WCCICIOBAHUS WM
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUST U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOIOJCHUS, OIbITA,
UCCJIeIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (PU3WYECKUX TMPOIECCOB, a TaKXKe BBIJIBUTaTh
MIPEATOJI0KEHNS 00 NX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

IPUMEHATH PA3JIMYHbIE METObl, MHCTPYMEHThI U 3alpOChl IPU MOUCKE U OTOOpEe MH(OPMALUK WM JAaHHBIX C
y4€TOM TNPEAJIOKEHHOMN yueOHOM pu3nueckoi 3a1auu;

aHaJIM3UpOBaTh, CUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH HWH(GOPMALMIO pPa3IUYHBIX BUIOB U (opm
NIPEICTaBICHNUS;

CaMOCTOSITENILHO BBIOWpaTh OMTHUMANBHYIO (HOpPMY MpeAcTaBleHUs WH(DOpPMAIMKU U WILTIOCTPUPOBATH PEIIaeMble
3aJ]auM HECJIOXHBIMU CXEMaMH, AUarpaMMaMu, HHOM rpadukoi U MX KOMOMHAIUSIMHU.



KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XOJI€ OOCYXKJIEeHHsI y4eOHOTO MaTepHala, pe3yabTaToOB Ja0OPAaTOPHBIX PadOT M MPOEKTOB 33JaBaTh BOIPOCHI 110
CYIIeCTBY OOCY»XJaeMOW TeMbl U BBICKA3bIBaTh MWJEH, HAIlCICHHBIE Ha pEIICHHE 3aJaydl U MOJAJep:KaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIIOCTABJIATh CBOU CYXKJEHUS C CYKICHUSIMH JIPYTUX YYaCTHUKOB JiMajora, OOHapyKUBaTh pa3iINunue U CXOJCTBO
TTO3UIINH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3YJbTaThl BBIIOJHEHHOTO (DU3UYECKOTO OIBbITa (IKCHEPUMEHTA, HCCIEA0BAHUS,
MIPOEKTA);

NOHMMATh W UCIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYaJIbHON pabOThl MpPU PEIICHUH KOHKPETHOM
(bu3nueckoil mpoOIeMsl;

NPUHUMATH IEIM COBMECTHOM JAESITEIbHOCTH, OPTaHM30BBIBATH JNEUCTBUSA MO €€ IOCTIKEHHUIO: PaCIpeaeisiTh
poJu, 00CYkAaTh MPOLIECCH U PE3YIbTATHl COBMECTHOM pabOThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBINOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO Pe3yJIbTaTa 0 CBOEMY HAlpaBICHUIO U KOOPAUHUPYS
CBOM JICHCTBUS C IPYTHUMH YWICHAMU KOMaH/IbI;

OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO CPOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIUX JUIs pelIeHus] PU3NUECKUX 3HaHUH;
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJXO0JIaX MPUHATUS pPelleHUi (MHANBUAYAIbHOE, IPUHATUE PELICHUS B TPYIIIE,
NPUHATUE PELICHUHN TPYIIION );

CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelleHHus (U3MUECKON 3aJayd WM IUIaHa HCCIENOBaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jlaraéMble BAPUAHTBI PELLICHHI;
JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh jiaH €€ N3MEHEHHUS,

OOBSICHATH IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JIEATEIBHOCTH, 1aBaTh OLCHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHMS (PU3MUECKOTO HCCIENOBAHUS WM
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, U3MEHUBILIUXCS CUTyalWd, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO APYroro 4ejoBeKa B XOJ€ CIopa WIK AUCKYCCUU Ha HAy4HYIO TEMY, IOHUMAaTb MOTHUBBI,
HaMEpEHUS U JIOTHKY JIpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY MPHU pelieHuH PU3NYECKUX 3a]1ay WM B YTBEPKACHHUSIX HA HAYYHBIE TEMBI U
TaKO€ K€ IIPABO APYToro.

HPEIMETHBIE PE3YJIbTATDBI

K koHIty 00y4eHus B 7 KJIacce IpeIMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPAXaTh C(HOPMHUPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

UCIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XUMUYECKUE SBJICHMS, HAOIIOJIEHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a,
eAUHUIBI (U3MYECKMX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KUIKOE,
razoobpasHoe), MeXaHHuYeCKoe JBI)KEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, IMPSIMOJUHEIHOE), TpaeKTopus,
paBHOJICHCTBYIOIIAs cuia, nedopmarius (yrnpyras, miacTH4ecKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
paznuuath sBiIeHus (aud@ysus, TemaoBoe JBMKEHME YAaCTHI[ BEIIECTBAa, pPABHOMEPHOE JBUKECHHE,
HEPAaBHOMEPHOE IBW)XEHHUE, UHEPLMs, B3aUMOJICHCTBUE TEJl, PABHOBECHUE TBEPABIX TEJ C 3aKPEIIEHHOM OCBIO
BpallleHUs, Mepeadya JaBiIeHUsl TBEPABIMU TeJlaMU, KUAKOCTSIMU M ra3aMH, aTMOC(EpHOE JaBJICHHE, IMIaBaHUE
TE€J, MPEBPALICHUS MEXaHUYECKON 3HEpPruM) IO OMHMCAHUID MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;



pacrmo3HaBaTh MPOSIBICHUE M3YYEHHBIX (DM3UYECKUX SBJICHUA B OKPYXKAIOIMIEM MHUpPE, B TOM 4ucie (pu3ndeckue
SIBJICHHSI B TIPUPOJIC: TIPUMEPHI IBIKECHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOW W HEKWBOW MPUPOJE, ACHCTBUE
CWJIBI TPCHHS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHHS Ha >KHBOW OpPraHWU3M, IUIABaHHWE PhIO,
pBIUard B TEJE YeJIOBEKa, IPU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/auy B YUEOHYIO, BBIICISTH CYIIECTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUN;

OTHMCHIBATh U3YUCHHBIC CBOMCTBA TEN M (PU3WUYECKUE SBIICHUS, UCTIONB3Ys (DM3UYECKUE BEIMUMHEI (Macca, 00BEM,
IUIOTHOCTD BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela, cuja
TpeHusl, AaBjieHUe (TBEPAOro Tena, )KUIAKOCTH, ra3a), BhITAJKUBAIONIAs CUJa, MEXaHUYecKasi paboTa, MOITHOCTbD,
IJIEY0 CUJIbI, MOMEHT CHJIbI, KOA((PUIIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KUHETHUECKasi U MOTEHIUATbHAs
DHEPTHU), IPU ONMUCAHUU MPABUIILHO TPAKTOBAThH (PU3UUECKUN CMBICI UCIIOIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U
CAVHUITBI PU3HUECKUX BEJIMYUH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NUECKYIO0 BEIUYHHY C APYTHMHU
BEITMYMHAMH, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UICCKUX BEITMYUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS W MPOLIECCHI, UCIIONB3Ys MpaBUIa CIOKEHUS CHI (BIOJb
OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJI0 paBHOBECHUS pbryara (0J0Ka), «30J10TOE
MIPaBUJIO» MEXaHUKH, 3aKOH COXpPAaHCHUS MEXaHWYECKOW SHEPTHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3aIUCBHIBATh €T0 MaTEMaTHYECKOE BhIPAKCHHUE;

OOBSCHATh (U3WYCCKUE SBJICHUS, TPOIECCHl W CBOWCTBA TEJI, B TOM YHCJI€ M B KOHTCKCTE CHUTYyaIluit
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIISITH MPUUNHHO--CIICJICTBEHHBIE CBSA3H, CTPOUThH OOBsICHEHUE U3 1—
2 JIOTMYECKHX IIAaroB ¢ OMOpo Ha 1-2 M3y4EeHHBIX CBOMCTBA (M3MYECKUX SIBICHHM, (PU3NYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH,

pemarh pacuéTHble 3agaun B 1—2 ACHCTBHUSA, WCHOJB3yS 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIME (PU3NUECKHEC
BEJTMYMHBI: HAa OCHOBE aHaliM3a YCJOBHUS 3a/laud 3aluCchiBaTh KPaTKOE YCIIOBUE, MOACTABIATH (HHU3UUECKUE
BETUYUHBI B (OPMYJIBI U TIPOBOJUTH PaCUE€Thl, HAXOJIUTh CIPABOYHBIC JTAHHBIC, HEOOXOIAMMBIC ISl PEIICHUS
3aJ1a4, OIEHUBATh PEATUCTUIHOCTD MOTYYECHHOW (PU3NUECKON BETUIHHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh NPH TOMONIM (U3UYECKUX METOJIOB, B OINWCAHUU
WCCJICIOBAHMS  BBIJCNATH IPOBEPSIEMOE TIPEAINONOXKeHHe (THUIOTe3y), pa3indaTh H HHTEPHPETHPOBATH
MOJIYYCHHBINA PE3YJIbTAT, HAXOIUTH OMIMOKHU B XOJI€ OTIBITA, IeJIaTh BHIBOBI IO €T0 Pe3yIbTaTaM;



IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKHUX CBOWCTB Tel: (HOPMYIHPOBATH
IIPOBEPSEMbIE MPEIIOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOT0 000pYI0BaHUs, 3aIIMChIBATh X0/ ONbITa
U GOpMYyITUPOBATH BHIBOJIBI;

BBINOJIHATh MpPSIMbIE HM3MEPEHUS PACCTOSHMSA, BPEMEHH, MacChl Teia, 00bEMa, CHUJIBI M TEMIEpaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alUCHIBATH MMOKA3aHUS MPUOOPOB € YYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

POBOANUTH MCCIIEJOBAHUE 3aBHUCHMOCTH OJHON (PU3NYECKOW BEIMYMHBI OT APYrOoil ¢ HCIOJIH30BAHHEM MPSIMBIX
U3MEpPEHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIb)KEHUS OT Beca Tena, KadyecTBa 00paObOTKH MOBEPXHOCTEHN TeI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAH
CONPUKOCHOBEHHUSI TEJ, CUJIbl YNPYrocTH OT YJJIMHEHUS NPYKHUHBI, BBITAIKUBAIOUIEH CHIBI OT 00BbEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU TeJa, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEN0, YCIOBHUM IJIaBaHUSI TeJ, YCJIOBHU paBHOBECHs pbluara U OJIOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO UCCIIEI0BaHuUs, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEI0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE NPEIJIOKEHHBIX
TaONuIl ¥ TpaUKOB, AEJIATh BHIBOJBI 110 PE3yJIbTaTaM HCCIECIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH (MJIOTHOCTh BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUjla
TPEHUS! CKOJBXKEHUS, JABJICHUE BO3/lyXa, BBITAJKUBAIOUIAsl CUJa, JCUCTBYIOIIAs HA MOTPYKEHHOE B JKUJKOCTb
TENO, KOA(PPUIMEHT IMOJIE3HOr0 JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAys MNPEJIOKEHHOM HMHCTPYKLUMH: TPU
BBIMOJIHEHUH U3MEPEHUI cCOOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOM BEJIMUHHBI;
coOJII01aTh MTPaBUiIa TEXHUKH 0€30MacCHOCTH IpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAaHHUEM;

yKa3bIBaTh MPHUHIMIBI JCUCTBUSA NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JAUHAMOMETP,
COOOIIAIOLINECS COCY/ b, OapOMETp, pbluar, MOABMKHbIN 1 HEMOABUKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTD;
XapaKTepu30BaTh MPUHIMUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMNOPOM Ha HX
onvcaHusi (B TOM 4YHCIE: NOJIUIMIIHHUKH, YCTPOMCTBO BOJOMPOBOJA, TUAPABIMYECKHI Ipecc, MaHOMETD,
BBICOTOMEp, TMOPIIHEBOM HAcOC, AapeoMETp), MCMOJb3ys 3HAHHUA O CBOMCTBAaX (PU3MYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



e TPHUBOIUTH IPUMEPHI (HAXOAUTHh MHPOPMAIIHIO O MPUMEpax) MPaKTHUECKOTO MCIOIb30BaHUs (PU3NUECKUX 3HAHUN
B TOBCETHEBHOW KHM3HU JIsi oOecredeHusi O€30MacHOCTH TpH OOpalleHuu ¢ MpubopaMu U TEXHUUECKUMHU
YCTPONCTBaAMM, COXPAaHEHHMS 3J0POBbsI U COOJIIOJIEHHSI HOPM 3KOJIOIMUYECKOT0 MOBEIEHHS B OKpY-Katollel cpere;

e OCYHLIECTBIISAITb OTOOp HMCTOYHMKOB HH(popmanmu B VHTepHETE B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM
3a1pocoM, Ha OCHOBE UMEIOIUXCS 3HAaHUHN U MyTEM CPaBHEHHUS Pa3IUYHbIX UCTOYHHUKOB BBIJIEISTh HH(POPMALHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

e HCIOJB30BaTh MPU BHINOJHEHUH YUEOHBIX 3aJaHUIl HAYYHO--TIONMYJISIPHYIO TUTEPATypy (PU3UUECKOTO COAEPIKAHUA,
CIPABOYHBIE MaTepuaibl, pecypcsl ceTu VIHTepHeT, BiaxeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaThb COOCTBEHHbIE KpAaTKUE MMMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMALIUU
(U3MYECKOro COAEepKaHUs, B TOM YHUCIE IMyOJIMYHO JeNaTh KPaTKHE COOOLIEHUS O Pe3ysbTaTaX MPOEKTOB WIIU
y4€OHBIX MCCIEIOBAHMM, TP 3TOM IPaMOTHO MCIOJIb30BATh M3YUYEHHBIM MOHATUHHBIN ammapar Kypca (QU3HNKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

e IIPU BBIOJIHEHUHU YyYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaesaTh 00I3aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/layaMU, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEWCTBHUM, aJ€KBAaTHO OLIECHHMBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TpYMIMbl, BBICTPAMBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBUE, YYUTHIBAsS MHEHUE
OKPYXKaIOIUX.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC
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bubmuorexa [JOK
2.1 1
CTpocHne setlectsa https://m.edsoo0.ru/7f416194
59 JIBM>XKeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHEIE COCTORRMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHHHCCROC ABHACHHC https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 4 4 1
HEPIULL, Mactd, THIoTHOCTD https://m.edsoo.ru/7f416194
3.3 Cuna. Buagp! cuin 14 1 2 bu6nmoreka [JOK
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https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapitetine KiAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE MUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmuorexa [JOK
1 P 1
> 460Ta # MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
53 Mexanrieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl"”
Metoabl Hay4YHOTO MTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3IeTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsarorenus. Cuiia TSKECTU
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmorera [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmiorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. Atmochepnoe bubmuorexa [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHUPOBAHUE JIOAKU U
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TexHMKe, OBITY M IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTU»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKIIOHHON
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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