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MNOACHUTEJIbBHAS 3AIIMCKA

Ha ©0a3e uentpa «Touka pocta» oOecrieduBaeTcs  peaau3aius
00pa30BaTENbHBIX MPOrPAMM  E€CTECTBEHHO-HAYYHOM W  TEXHOJOTHYECKOU
HAIPaBJICHHOCTEW,  pa3pabOTaHHBIX B COOTBETCTBMM  TpeOOBAHUSIMHU
3aKOHOJATENbCTBA B cdepe oOpa3oBaHMsT U C YU4€TOM PEKOMEHIAIUN
®denepanbHOro oneparopa yueoHoro mnpeamMera « TexXHOIorus».

OOpa3oBarenbHas mOporpaMMa TO3BOJSIET MHTEIPUPOBATH peau3yeMble
311eCh TIOJXObI, CTPYKTYPY H COACpKAHHE MPU OPTaHU3AINHA 00YUeHHUS OMOIOTHH,
BBICTPOEHHOM Ha 0a3e J11000ro U3 JOCTYNMHBIX Y4eOHO-METOANYECKUX KOMIUIEKCOB
(YMK).

Hcnonp3oBanue obopynoBanus meHTpa «Touka pocTay HpH peanu3anuu
nanHou OII mo3BossieT co3naTh yCa0BUs:

*IIISL paCIIMPEHUs COIEPKAHUS IIKOJIBHOI'0 OMOJIOrMYECKOr0 00pa3oBaHus;

‘N7 TIOBBIIEHWS  IO3HABATENIbHOM  aKTHUBHOCTHM  OOy4aroUMXcs B
€CTECTBEHHO- Hay4YHOI 00J1acTH;

*JUISL pa3BUTHSI JIMUHOCTU peOeHKa B rpoiiecce 00yueHust OMOI0ruu, ero

‘ciocoOHOoCTEN, (HOPMUPOBAHMS U YIOBJIETBOPEHHUS COIUAIBHO 3HAUMMBIX
WHTEPECOB U MOTPEOHOCTE;

-nasi paboThl ¢ OJapEHHBIMHU IIKOJIBHUKAMH, OPTaHU3AllMd MX Pa3BUTHS B
pa3JIMUHBIX 00JacTAX 00pa3oBaTEILHON, TBOPUECKON JEATETLHOCTH.

[Tpumensia nudposbie 1abopaTopuu HA YpoKax OMOJIOTHH, YHaIIUEeCs CMOTYT
BBIMIOJIHUTh MHOXKECTBO J1a00OpAaTOPHBIX pabOT M 3KCHEPUMEHTOB IO Iporpamme
OCHOBHOM IIKOJIBI

Hean n3yyenus pusuku:
npuoOpeTeHre MHTepeca M CTpeMJICHUS OOYyYaromMXcs K HAyYHOMY H3yYEHHIO
OPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEJACTABICHUNA O HAyYHOM METOAE MO3HaHUus U (OpMHUpPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHNUS K OKPY>KAIOLUM SIBJICHUSIM;
(¢opMuUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3yYeHHUs] OCHOB
CTPOEHUSI MaTepUH U PyHTaMEHTAIIbHBIX 3aKOHOB (DPM3UKU;
dbopMupoBaHUE TMPEACTABICHUH O poiau (U3UKA [ Pa3BUTUS  JIPYrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;
pa3BUTHE TMPEICTABICHUN O BO3MOXHBIX cdepax Oymymeir mnpodeccrnoHaATbHON
JEeSATENbHOCTH, CBI3aHHOM C (PU3MKOM, MOJATOTOBKA K JalIbHEHWIIEMY OOYYEHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHue 3TuX Iened MporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOIO
o0riero o0pazoBaHus 00ECTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:
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npuoOpeTeHue SHAHUH O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHHYECKUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

NpHOOPETCHHE YMEHUW ONUCHIBATH W OOBACHATH (PU3UYECKHUE SIBICHHS C
UCIOJIb30BAaHUEM TOJyYEHHBIX 3HAHUMU;

OCBOCHHME METOJIOB PEUICHUSI MPOCTEHUINUX PACUETHBIX 3a/7a4 C UCIOJIb30BAaHUEM
buznuecKx MojeNe, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHMM HAOIIOMATh TPUPOJHBIC SBICHUS W BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIOJIb30BAHUEM
U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHPOpMalel (HU3NIECKOTO COAEpKaHUsl, BKIIOYas
UH(POPMAITMIO O COBPEMEHHBIX JOCTIDKEHUAX (PU3WKH, aHAIN3 W KPUTHICCKOE
OlICHMBaHUE UH(POpPMALIIH;

3HAKOMCTBO €O cdepaMu MNpoPecCUOHAIBHONU NEATeNbHOCTH, CBS3aHHBIMHU C
(Gu3NKO, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU HA JIOCTHKEHUSIX
(bu3nIecKoi HayKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanus orBoauTcs 238 dacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 vaca B HEJENIO).
[Ipensaraemplii B mporpamMMme 1o (U3MKE IepedeHb Ja0opaTOpHBIX pPaboOT U
OTBITOB HOCUT PEKOMEHAATENbHBIA XapaKTep, YUUTENb JIETAeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOEHHOCTEN
O00y4JaromMxcs, CIHCKa JKCIEPUMEHTANBHBIX 3aJ]aHul, TpejiaraéMblx B pamMKax
OCHOBHOI'0 FOCYAapCTBEHHOI'0 3K3aM€EHa M0 (PU3HKE.
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COI[EP)KAHI/IE-OEY‘IEHI/IH

7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKAIOIIEro Mupa.

®uszuka — Hayka O npupope. SBneHus npupoapl. Puznueckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBbIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenudyuH. Dusznueckue
npubopsl. [Torpennocts n3mMepeHuit. MexxayHapo/iHasi CUCTEMA €TUHMUII.

Kak ¢usuka wu japyrue eCTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOogaeMoro apienus. Onucanue GU3NIecKUX SBJICHUN C TOMOIIbIO MOJIENEH.

Jlemoncmpayuu.

Mexanunyeckue, TeIUIOBbIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
duznyeckre NPUOOPHI M TPOIENypa MPSMBIX HW3MEPEHHH aHaJTOTOBBIM U
UG POBBIM IPUOOPOM.

Jlabopamopnwie padbomost u onvimot.

OmpeneneHure 1EHbI ISICHUS TIKaJIbl U3MEPUTETHLHOTO TIPHOOpa.

N3mepenne paccTosHAMN.

N3mepenue 06bEMa KUIKOCTU U TBEPAOTO TEIA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue temreparypbl IPU IMOMOILIHA KUAKOCTHOTO TEPMOMETPA U JAaTYUKA
TEMIEPATYPHI.

[IpoBeneHne nccieqoBaHUs MO MPOBEPKE TMITOTE3bI: JAJIbHOCTh MOJIETA IAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, UeM OOJIbIIIE BBICOTA MTyCKa.

Paszneu 2. IlepBoHayasibHbIe CBe/IEHHSI 0 CTPOEHHMHU BellecTBA.

Crtpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mmepbl. OTBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne dactul, BemiectBa. CBS3b CKOPOCTH JBUKEHUS YaCTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwkenme, muddysus. BzammonencTBre yacTuil
BEILIECTBA: MPUTXKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTENM M TBEPIBIX
(KpUCTAIUTMYECKUX) Tell. B3auMocCBs3b Mexay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

Hab6nronenne O6poyHOBCKOTO JIBHIKECHHUS.
Hab6monenune nuddyszun.
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HaGmioneHue sBIEHNi, OODBICHIIOIIIXCS NPUTSHKCHUEM WU OTTAIKUBAaHUEM
YacCTHIl BEILIECTBA.

Jlabopamopnwie padbomosl u onvimel.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduil).
OnbITHI 110 HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OMnBITH 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznea 3. /IBuskeHune U B3auMoieiicTBHeE TeJl.

MexaHnuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBMKEHUU. Pacuér mytu u
BPEMEHH JIBUOKEHUSL.

SABnenue uHepuuH. 3aKOH HUHEpUUH. B3aumonmeicTBHe Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHHUs Tel. Macca kak Mepa HWHEPTHOCTH Tera.
[ImotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BeIecTna.

Cunia Kak xapakTepucTuka B3aumopeicTBus Ten. Cuiia ynpyrocTd U 3aKoH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpa. SIBJICHHE TSITOTEHUS U CUJia
TsokecTH. Criia TsKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HAPaBJIEHHBIX MO OJHOM mpsiMod. PaBHojelcTBytomas cui. Cuina TpeHwus.
TpeHue CKOIbKEHUs U TPEHUE NTOKOsA. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpauuu.

HaGnronenne MexaHn4eckoro JBUXKEHHUS Tena.

N3MepeHne ckopocTy MPSMOJIMHEMHOTO IBUKEHUS.
HaOntonenue siBjeHUs: HHEPLIMHU.

Habmonenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEN.

CroxeHue cujl, HallpaBJI€HHbBIX IO OJTHOW MPSMOM.

Jlabopamopnuie padbomost u onvimet.
OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapUKa B JKUJIKOCTH, MOJIETU
IIEKTPUUYECKOT0 aBTOMOOWIIS U TaK J1ajiee).
Ornpenenenue cpelHe CKOPOCTH CKOJIbKEHHS OpycKa WK IIapHuKa 10 HAKJIOHHOU
IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.
OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (nedopmaiiiu) npy>KUHbI
OT MPUWJIOKEHHOM CHUJIBI.
OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUSI OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paspnea 4. /laBiieHue TBEPABIX TeJl, s KUIAKOCTEH M ra30B.
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JaBnenue. Croco6sI YMEHBIIIEHUS U YBEIWYEHUs JaBlicHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMU W razamu. 3akoH llackans. [lneBmatuueckue
MalllMHbl. 3aBUCUMOCTh JAaBJEHUS KUJIKOCTH OT TiayOuWHbIL. ['mapocTraTudeckuit
napasiokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHBI CylecTBOBaHUS
BO3aymHON 000mouku 3emiu. OmnbiT Toppuuennu. M3mepenne aTtmochepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHHUSI OT BBICOTHI HaJl YPOBHEM MOpSI.
[Tpubops! 17151 u3MepeHus: aTMoc(epHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Jemoncmpauuu.
3aBHCHMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Fa30M.

CooOmaromuecs cocyibl.

I'mppasinnueckuii npecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOMICH CHUJIBI OT O0BEMA MOTPYXKEHHOW YACTH Telna U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miuaBaHus TeJ: IJIAaBaHUE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUSI TUIOTHOCTEU TeNa U KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

WccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NOrpyKEHHOW B
YKUAJIKOCTb YacTH Tena.

OrnpeneneHue BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHWJIbI, JCKWCTBYIOIIEHM HaA TEIO B
YKUJIKOCTH, OT MACCHhI TeJa.

OnbIThI, TEMOHCTPUPYIOUIHUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH
Ha TEJNO B KHUIKOCTH, OT 00bEMa MOrPYKEHHOM B JKUJKOCTh YacTH Tela U OT
IJIOTHOCTH JKHJIKOCTH.

KoncTtpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHHUE JIOJKUW U OMNpPEACIICHHE €€
rpy30II0ABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHeEpPrusi.

MexaHuueckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas TUIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. llpuMeHeHuwe mpaBuUiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe HpaBI/IJI:)» mexaHuku. KIIJI mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernuyeckas W NOTEHUMAIbHAS JHEPTHS.
[IpeBpaiienre 0THOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

IIprMepbl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenue pabOThl CWIBI TPEHUS NPU PABHOMEPHOM JIBIJKEHHHM Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccenenoBanne ycinoBruil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM IJIOCKOCTH.

N3yyenune 3aK0Ha COXpAaHEHUsI MEXaHUYECKON YHEPTUU.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI MPOTPAMMBI 10
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue (u3MKM HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIMPABIEHO
Ha JIOCTH)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pEe3yIabTaTOB.

B pesynbraTe udydyeHus pu3NKu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs
y obOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:
1) maTpHOTHYECKOTr0 BOCIIUTAHUS:
— IIPOSIBJICHHE WHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMU
(bu3nyecKol HaAyKu;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUUCKUX YUEHBIX --(PU3UKOB;
2) rpaskIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
— TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXKJIEHHHM OOIIECTBEHHO3HAUYUMbBIXU
ATUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU
buzuky;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX TMPUHIIMIOB B JEATEIbHOCTU
Y4E€HOTO;
3) 3cTeTH4eCKOro BOCIIUTAHUS
— BOCIIPUSATHE DCTETUYECKUX KadeCcTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:
— OCO3HaHME IIEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIEH COCTABIISAIONIEH KYJIbTYPBI,
— pa3BUTHE HAYYHOH JIO0003HATENBHOCTH, HWHTEpEca K HCCIEeI0BATEIbCKON
NEeSATeTbHOCTH;
5) popmMupoBaHus KyJIbTYPbI 3I0POBbSI U SMOIMOHAJBLHOTO 0JIATOIIOIYyYMS:
— OCO3HAaHME LEHHOCTH Oe3omacHoro o0pa3a JKU3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXHOCTH TNpaBWI OE30MAaCHOIO TOBEACHMS Ha
TpaHCHIOPTE, Ha JOporax, C OHJIEKTPUYECKHUM MU TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIHUX YCIIOBHUSIX;
— c(hOpMUPOBAHHOCTH HABbIKA pe(ICKCUH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro e MpaBa y APyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE Yy4yacTHE€ B pEUICHWM MPaKTHYECKUX 3ajay (B paMKax CEMbH,
o0pa3zoBaTelbHOM OpraHU3allii, ropojaa, Kpas) TEXHOJOIMYECKOW M COIMaIbHOU

HAIPaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (U3UIECKUX 3HAHUM;
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— HUHTEPEC K MPAKTHUECKOMY M3YUYEHHUI0 Mpodeccuii, CBSI3aHHBIX C (DU3UKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpUEHTallUsI Ha MpUMEHEeHUE (PU3UUYECKUX 3HAHUU JJIsl PEIIeHUs 3a/1a4 B 00JacTH
OKpYXaloUIEd CpeAbl, IUJIAHUPOBAHUS IOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJICJCTBUM JIJIs1 OKPY>KAIOLIEH Cpebl;

— OCO3HaHUE TJIO0ATBHOTO XapakKTepa SKOJOTMUECKHUX MpoOJieM U MyTed HX
pelieHus;

8) amanTauuMu K HU3MEHSAIIMMCH YCJIOBHSM COLMAJIBLHOM W TPHUPOAHOM
cpeabl:

— MOTPEOHOCTHh BO B3aMMOICUCTBHUH TIPU BBIMOJTHEHUU HCCIICIOBAHUN U TIPOEKTOB
(bU3MYECKON HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JAPYTHUX;

— TIOBBIIGHHE YPOBHS CBOEH  KOMIIETEHTHOCTH 4Ye€pe3  IMPaAKTUUYECKYIO
JEATEIbHOCTD;

— NMOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWW, B TOM 4HCIE (POPMYIHPOBATH
Ujieu, IOHSATHUS, TUTIOTE3bl O PUBUUECKUX OOBEKTAX U SABJICHUSIX;

— OCO3HaHWE JNe(PUIIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
buznky;

— IJTAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

— OLIEHKa CBOMX [JEHWCTBUM C YYETOM BIWAHMS Ha OKPYXAIIYI0 Cpeny,
BO3MO>KHBIX TJI00QTbHBIX MOCIEICTBHIA.

METANPEJMETHBIE PE3YJIbBTATBI

B pesynpTaTe ocBOoeHHMsSI TporpaMmbl 10 (GU3MKE HA YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0y4aromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE T03HABATEIbHbIE YHUBEPCATbHBIC YUeOHbIE JCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJoruyeckue AeMcTBUS:
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH O0BEKTOB (SIBJICHU );
YCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(PUKAIINKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;
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BBISIBIISTh BaKOHON‘IepHOCTI/I W TPOTHBOPEYHUS B paccMaTpUBAEMbIX (akTax,
JTAHHBIX U HAOJIOICHUAX, OTHOCSAIIUXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITH PUYMHHO--CJICICTBEHHBIC CBSI3U MPU U3YYCHUHN (DU3UYECKUX SBICHUN U
IIPOIIECCOB, JETaTh BBIBOJIBI C HCIIOJB30BAHUEM JACTYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIUUHH;
CaMOCTOSITETILHO BBIOMpAaTh CHOCOO pelneHus: ydeOHOM (u3nyueckor 3amayu
(cpaBHEHHE HECKOJBKHX BAapUAHTOB PEIICHUsS, BHIOOpP HanbOosee MOAXOISIIETO C
y4ETOM CaMOCTOSATENLHO BBIICTICHHBIX KPUTECPHUER).

Ba3oBble uccienoBaTebCKHe TeiiCTBHS
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIENOBATENbCKIUI MHCTPYMEHT MTO3HAHUS;
NPOBOJUTh 1O CAaMOCTOSTEIHHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOIBIIIOE UCCIIeIoBaHNE (DU3NUECKOTO SBJICHUS;
OLICHMBAaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJYYEHHYIO B
XO/J1€ UCCIICIOBAHUS W YKCIIEPUMEHTA;
CaMOCTOATENHHO (OPMYIHPOBATh OOOOIEHUS W BHIBOABI IO pe3yjbTaTaM
IIPOBEIEHHOTO HAOIFOACHMS, OIbITa, UCCIICIOBAHUS;
IPOrHO3UPOBATH BO3MOXKHOE JasibHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)K€ BBIJBUTATh TMPEANONIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

Pa6ora ¢ undopmanmueii:
NPUMEHSTh pa3Iu4yHble METO/bl, HHCTPYMEHTBI U 3alPOChl IPU TMOUCKE U 0TOOpE
uHbOpMAIIMM WIM JaHHBIX C Y4ETOM TMPEMIOKEHHOW Y4eOHOW (u3nueckon
3a/1a4w;
aHAIM3UPOBAaTh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  HHQPOPMAIIHIO
Pa3IUYHBIX BUJOB U POPM MIPEICTABICHNUS,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OopMy TpeacTaBieHus] HHPOpMALIUUA U
WLTIOCTPUPOBATh PEIIacMbIe 3a]1a4l HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU
rpaduKoi U UX KOMOWHAIUSMH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JelCTBUSA:
B XO7Ie OOCYXKIeHHUsI y4eOHOro Marepuaia, pe3yibTaToB Ja0OpaTOPHBIX paboT H
IIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbl W BHICKA3bIBAThH
Ujied, HalleJICHHbIE Ha pEeLICHUE 3aJlayd U TOAJIep)KaHue OJaroxenaTesIbHOCTH
OOIIIEHHS;
COTIOCTaBIIATh CBOM CYXKICHUS C CYXICHHSIMH JPYrUX YyYaCTHHUKOB JUAJOra,
O0OHApYKHUBATh PA3IMINEC U CXOACTBO MO3UITHIA;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TPENCTABIATh PE3YJNbTaThl BBIMIOJIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEIOBAHUS, TPOEKTA);
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MOHUMATh M MCIIOIB30BATh MPEUMYIIIECTBA KOMAHIHOW W WHIWBUAYaJTbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

NPUHUMATh 1I€JIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH JEHCTBUS MO €€
JOCTHKEHUIO:  paclpefensTh poju, OOCYXKIaTh MPOIECChl W  Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

BBITIONTHATH CBOIO YacTh palOTHI, TOCTUTAs] KAYECTBEHHOTO pe3yIbTaTa Mo CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMU Yi€HAMU KOMaH/bI,
OIICHMBATh KadyeCTBO CBOEr0 BKjJaJa B OOHUH MNPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:
BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOUIUX st
penieHust GU3NIeCKUX 3HAHUM;
OPUEHTHUPOBATHLCS B PA3IMYHBIX MOAXOJaX MPUHATHUS peUIeHUN (MHIUBUIYaJIbHOE,
NPUHSITUE PEUICHUs B TPYIIe, IPUHITHE PEICHUN TPYIIoN);
CaMOCTOSITETTLHO COCTABJISITH AITOPUTM pPEIIeHUs (PU3NYECKON 3aJa4d WIW IJIaHa
UCCJIEIOBAHUSA C YYETOM HMMEIOUIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NIpe/IjiaraeéMble BapHaHThI PEIICHU;
JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAJILHBIH UHTEJJIEKT:
JaBaTh aJI€KBaTHYIO OIIEHKY CUTYallMH U MpeJiaraTh MJIaH €€ U3MEHEHHUS;
OOBSCHATh MPUYUHBI JOCTUKEHUS (HEJOCTHIKEHHUS) PE3YIbTAaTOB JAEATEIHLHOCTH,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTUBBl B JEATENHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS
(U3UYECKOr0 HCCIICIOBAHUS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEINBCTB,
M3MEHUBIIHNXCS CUTYAIUH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYTHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LEJIU U YCIOBUSM;
CTaBUTh ce€0s Ha MECTO JPYroro 4YejloBeKa B XOJI€ CIOpa WIM JUCKYCCHH Ha
HAY4YHYIO T€MY, MTOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MpU pelieHuH (U3MUECKUX 3ajady WIA B
YTBEPKJEHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.

NPEAMETHBIE PE3YJIBTATDBI
K koHIty oOyueHust B 7 Kjacce mpeIMETHBIC PE3YJIbTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCST YMEHUM:
UCIIONIb30BaTh TOHATHS: (PU3WYECKHE W XUMHUYCCKHE SIBIICHUS, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICb, THUIIOTE3a, CAWHHIBI (U3NYECKUX BEIWYUH, aToM,
12
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MOJIEKYIIa, arperaT;IHe COCTOSIHUSI BellecTBa (TBEPAOE, JKUJKOE, Ta3000pa3Hoe),
MEXaHHYECKOe JBW)XEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MNPSIMOIUHEIHOE),
TpPaeKTOpHUs, PaBHOACHCTByrOMmas cuia, nedopmarus (ympyras, MIacTHYecKas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuyath siBeHus (auddy3us, TEmIoBoe JBMIKEHUE YacTHI] BEUIECTBa,
PaBHOMEPHOE JABUKEHHE, HEPABHOMEPHOE IABUKECHHE, WHEPLHS, B3aUMOJIEUCTBUE
T€J, pPaBHOBECHE TBEPIBIX TeNl C 3aKPEIUIEHHOM OChIO BpallleHHs], Mepeaaya
JaBJICHUsI TBEPABIMH TEJaMH, >KUJIKOCTSIMU W Ta3amu, aTMochepHOe JaBJIEHUE,
IJIaBaHWE TeJ, TNpPEeBpalleHUusT MEXaHWYECKOW OSHEPruu) IO ONUCAHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢busnyeckoe sSBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPYKarOIEM
MHUpE, B TOM 4YHUCJIE€ (PU3MUYECKHE SIBIICHUS B MPHUPOAE: MPUMEPHI JIBHKEHUS C
PAa3IMYHBIMUA CKOPOCTSIMU B ’KUBOW U HEKUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
NpUpPOE M TEXHHUKE, BIUSAHHE aTMOCHEPHOrO JAaBJICHHS HA JKUBOW OPTraHU3M,
IJIaBaHWE PbIO, pblYaru B TEJ€ YEJIOBEKA, MIPU 3TOM IMEPEBOJIUTHh MPAKTUYECKYIO
3aayy B Y4eOHYIO, BBIIEJSATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHUM;

OMUCHIBATh U3YYEHHbIE CBOMCTBA Tel U (PUBUYECKHE SIBJICHUS, MCHOIb3Ys
dbuzndeckre BeIWYUHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpPEeMs, IYTh,
CKOpPOCTb, CPENHSISI CKOPOCTh, CWJia YHNPYTrOCTH, CHJIa TSIKECTH, BEC Tela, Cuja
TpeHUs, AaBieHHE (TBEPAOTrO Tema, XUIAKOCTH, Tas3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHuuyeckass paboTra, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOT'O JIEUCTBUSI MEXaHU3MOB, KUHETHUECKas U MOTCHI[MAIbHAS SHEPTHs ), IPU
OMKMCAHUK TPABWIBHO TPAKTOBATh (DPU3MUECKUN CMBICI HCIONB3YEMBIX BEIUYUH,
uX OOO3HAYeHUs W EAUHUIBI (U3UYECKUX BEITUYUH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEJIUYUHY C JPYTUMU BEIUYMHAMHU, CTPOUTH
rpadMKu U3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHUE SIBICHUS W TPOLIECCHI, HUCIONB3YS
npaBujia CJIOXKEHUs cui (BAOJb OAHOM mpsimMoil), 3akoH ['yka, 3akon I[lackans,
3aKOH Apxumesna, NpaBUIIO paBHOBecusl pbryara (0J0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW »SHEpPruu, NpH OSTOM J1aBaTh
CIIOBECHYI0 (POpMYIHMPOBKY 3aKOHAa U 3allMChIBaTh €ro MaTeMaTHYeCKOe
BBIPaKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHMSI, TIPOIIECChl U CBOMCTBA TEll, B TOM YHWCIE U B
KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa: BbISABIATH
IPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 1—2 JTOrMYeCcKuX II1aroB

13



TOUKA \!pocm

¢ onopou Ha 1-2 I/I3‘yquHBIX CBOICTBa (PU3NYECKUX SIBJIICHUHN, (PU3NUECKUX 3aKOHA
WIA 3aKOHOMEPHOCTH;

pemate pacu€THble 3aJauu B 1—2 neHCTBUS, HCMONB3Yysl 3aKOHBI U (OPMYIIBL,
CBs3bIBAIOIME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBUSA 3a7add
3aMKChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEINYUHBI B (POPMYJIBI U
OPOBOJUTH Pacu€Thl, HAXOIUThH CIPABOYHBIE JaHHbIE, HEOOXOAUMbIE JUIsl PELICHHUS
3aJ1a4, OIICHUBATh PEATUCTUYHOCTH MOTYYEeHHON (PU3NYECKOMN BETNUNHBI;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh NPH MOMOIIM (PU3UYECKHX
METOAOB, B ONHMCAHWU MCCIENOBAHUS BBIACIATH IMPOBEPSAEMOE NPEANOI0KEHUE
(rumore3y), pas3nyaTh U MHTEPIPETHPOBATH IOJTYYEHHBIM pE3yJbTaT, HAXOAWTH
OLIMOKHU B XOJI€ ONBITA, JENATh BBIBOJBI I10 Er0 PE3YJIHTATAM,;

OPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten: (OpMynHpoBaTb NPOBEPSIEMBIE IPENINOIOKEHUSA, COOUPATh
YCTaHOBKY W3 NPEJIOKEHHOIO0 O0OpYyIOBaHMs, 3allMChIBaTh XOJ OINbITa HU
(dbopMynupOBaTh BHIBOJIBI,

BBINIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChI TeNa, 00bEMa, CUITbI
U TeMIepaTypbl C HCIOIb30BAHUEM AaHAJIOTOBBIX U LU(QPOBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB C y4ETOM 3aJaHHON aOCOIIOTHOM MOTPEUTHOCTH
U3MEPEHUM;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BETUYHUHBI OT JIPYroi
C UCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO
JBIKYIIErOCs Tela OT BPEMEHM JBHKCHMS Teja, CUJIbl TPEHUSA CKOJIBKEHHUS OT
BEca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN TE U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIONIAAX CONPHUKOCHOBEHHMS TEN, CWIbl YIPYTOCTH OT YIUIMHEHHUS NPYKUHBI,
BBITAJIKUBAIOIIEN CHJIBI OT 00BEMa MOrpYKEHHOM YacTH Telna U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJ0, YCIOBUH TUIaBaHUs TEJN, YCIOBUI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBATh B IJITAHUPOBAHMM Y4EOHOrO HMCCIIEOBaHUS, COOMpPATh YCTAHOBKY U
BBIMOJIHATh ~ M3MEPEHUs, CleAysd NpeJIoKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynbTaThl  MOMYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEIWYMH B  BHJIE
OPENJIOKEHHbIX Tabiul ¢ TpaduKoB, JenaTb BBIBOABI MO pe3yJbTaTaM
UCCJICI0BAHNS,

IOPOBOJUTh KOCBEHHbIE M3MEpPEHMs (U3NYECKUX BEIMYUH (TJIOTHOCTH BELIECTBA
XKUIOKOCTH M TBEPAOrO TENA, CHJIA TPEHUSA CKOJBXKEHHs, [ABIICHHE BO31yXa,
BBITAJIKMBAIOIIASl CWJIA, JEUCTBYIOIIAs HA IMOIPYXKEHHOE B KUIAKOCTh TEIIO,
KOO(QQUIMEHT  MOJE3HOro  JEHCTBUS  MPOCTBIX  MEXAHU3MOB),  CIEys
OpE/UIOKEHHON ~ MHCTPYKLMHU: TpU  BBINOJIHEHUH  HU3MEpPEHU  cobupaTh
JKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHNE UCKOMOW BEITUYMHBI,
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co0JI01aTh HpaBI/IJ-Ia TEXHUKH O€30MacHOCTH Npu padoTe ¢ J1adopaTOpHBIM
000pyA0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOIIAIOIIMECS  COCYIbl, OapomeTp, pblyar,
MOJIBVKHBIN U HEMOJBUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOUCTB C OMOPOM HAa UX OMUCAHUA (B TOM YHCIIE: MOJUIMITHUKU, YCTPOHUCTBO
BOAONPOBOJIA, TUAPABINYECKHUI IPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCTOb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOXOIUMBbIE
(¢u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHl (HAXOAUTh HWH(POPMAIHMIO O MPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (DU3MYECKUX 3HAHUM B MOBCEIHEBHOM U3HM NJisi 0OECreueHuUs
0e30MacHOCTH MpPHU OOpAaIlleHUH ¢ MpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUSI 370pPOBbsI U COOJIOJIEHUS HOPM 3KOJOTHYECKOrO0 IOBEJIEHUS B
OKPYXaroLIEH Cpee;

OCYUIECTBJISITh OTOOP MCTOYHUKOB MH(poOpmaiuu B MHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TOHUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUN M IyTEM
CpPaBHEHUS Pa3UYHBIX WCTOYHHUKOB BBIJCIATh MHPOPMAIMIO, KOTOpAs SIBISETCS
IPOTHUBOPEYUBOM UIIM MOYKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHUd HAYy4YHO--TIOMYJISPHYIO
AUTEepaTypy (PU3MUYECKOTO CONIepKaHUs, CIPABOYHBIE MaTEpHUalbl, PECypChl CETH
WNnrepHer, Biagerp npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaINK U3 OJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBbIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COIEPKAHUS, B TOM UUCIIE TyOIUYHO
JienaTh KpaTKMe COOOIIEeHHMsT O pe3ylbTarax MPOEKTOB WM  y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO HCHOJIb30BAaTh W3YYEHHBIN TOHSITUWHBIN
anmnapar Kypca (GU3MKH, CONPOBOXK/IATh BBICTYIUICHHE MPE3EHTALINEH;

OpU  BBIMOJTHEHUM yYEOHBIX TMPOEKTOB W  HCCIEAOBAHHN  pacTpeieNsTh
00513aHHOCTH B TpYyMI€ B COOTBETCTBUU C NOCTABJICHHBIMU 3a/ladyaMU, CIEIHUThH 3a
BBITIOJIHEHUEM IUIaHA JEUCTBUM, aJ€KBaTHO OIEHHMBATh COOCTBEHHBIM BKJIAJl B
NEATENbHOCTh TPYIIbI, BBICTPAMBATh KOMMYHHMKATHBHOE B3aMMOJICHCTBHUE,
YUYUTBIBasi MHEHUE OKPYKAIOLIUX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoauuecTBo yacoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMmblI Bcero Oﬁﬂ TPOIBHLIE pﬁaRanecxne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Pa3nes 1.®Pu3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
bu6nuoreka [IOK
11 Pusnka - HAyKa O NPUPOC 2 0 0 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
1.2 DH3MICCKHE BETHUHHEI 2 0 0 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3pnen 2.1lepBoHayasibHbIe CBeICHNSI O CTPOEHHH BelleCTBA
bu6mmoreka [IOK
1 0 1
2.1 Crpoenue pemectsa https://m.edso0.ru/7f416194
29 JIBr>KeHWE M B3aUMOICIICTBHE YaCTHUIL 2 0 1 bu6nunoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 1 1
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBukeHne 1 B3auMojieiicTBHE TeJl
bu6nuoreka [IOK
1
31 Mexanueckoe JBIKCHRC 3 0 https://m.edsoo.ru/7f416194
3.2 Wueprust, Mmacca, TUIOTHOCTb 4 0 1 Bubmiorexa LIOK

https://m.edsoo.ru/7f416194
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bubmuorexa [IOK
3.3 Crna. Buyer o 14 2 https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3o
41 Hasnenue. [lepemnada qaBneHus: TBEPABIMUA 3 1 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2 Jlanenue xuKocTn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
6 1
4.3 ATmoceproe nasnerie https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Paznen 5.Pabora u MOIHOCTH. JHEPrust
bubmuorexa [IOK
- Pabora u MomEOCTE 3 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
5.2 Tpocrsie mexanusMel ° ! https://m.eds00.ru/7f416194
bu6nmmorexa [IOK
53 Mexanmyeckas sueprus 4 0 https://m.edso00.ru/7f416194
Htoro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15

17



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

TOUKA \!pocm

YUEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 151 YUEHUKA
VYuebnuk: Kabapaun O.®. ®usuka. 7 kiacc : yueo.a1s oo1ieo0pa3oBar.
opranmu3zanuii / O.®. Kabapauua — M. : [Ipocsemnienue, 2022.
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJISA

Jlykamuk B.1. COopHHK BONpOCOB U 3a11a4 1o ¢puszuke. 7-9 ki — M.:
[Tpocsemenue, 2010. —192c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

. bubnuoreka — Bc€ no npenmery «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzeoornsiTel Ha ypokax. — Pexkum nocrymna: http://fizika-class.narod.ru
3. Eaunas xonnexuusi HUPpoBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. latepecHble MaTepuaibl K ypokaM (DU3UKHU MO TeMaM; TECTHI [0 TeMaM;
HarJIsIHBIe TTOCOOHs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTebHBIC PeCypChl. — Pexxum gocTyna:
http://www.openclass.ru

6. DneKTpoHHbIE YUEOHUKH 1O (hu3uke. — Pexum gocryna:
http://www.fizika.ru
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