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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMsA COCTABICHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTebHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOl padodeil mporpaMMbl
BocniuTanus U Konnenuuu npenogaBanusi yaeOHoro npeamera «dusukay.

Conepxanue TporpaMMbl 1Mo (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIUXCSd W OpraHu3alfi0 H3y4eHHs (U3MKM Ha JEATelNbHOCTHOM OcHOBe. B
nporpaMMe 1o (pu3MKe Y4YMTHIBAIOTCS BO3MOXKHOCTH Y4€OHOr'O TpEeAMETa B pealu3aluu TpeOOBaHUI
®OI'OC OO0 K MmIaHUPYEeMBbIM JIMYHOCTHBIM M METANpPEJIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TakkKe
MEXIPEAMETHBIE CBSA3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO O0OIIEro
o0OpazoBaHusl.

[Tporpamma 1o ¢u3uKe ycTaHABIMBAET paclpeaeiieHne y4eOHOro Marepuaia mo rojgaM o0ydeHHs
(mo kiaccam), mpejJiaraeT MPUMEPHYIO0 MOCIEeI0BATEIbHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO COIEP)KAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCsl.

[Iporpamma mo ¢Qusuke pazpaboTaHa C IMEIbIO OKa3aHHUS METOIWYECKON IOMOIIM YYHUTEIIO B
CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNBbKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MTPOLIECCOB U SBJICHUH, M3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHeW W (¢u3MyYecKoi reorpaduell, BHOCHT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHDA,
npefocTaBIsieT Hanbosee siCHpIe 0Opa3Ibl MPUMEHEHHUSI HAyYHOTO METOJa MO3HAHUA, TO €CTh CIocoda
IIOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa 13 rmaBHBIX 33j7a4u (pu3nyeckoro oOpa3oBaHUs B CTPYKType oOIIero o0pa3oBaHMs COCTOUT B
(GopMHUPOBAaHNN €CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe Y 00y4yarouuxcs.

W3yuenne ¢usuku Ha  0a30BOM  ypOBHE  IMpEAINoOJIaraeT  OBJIAJICHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTbD:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCIIEI0BAaHUS;

e HTEPIIPETUPOBATh JaHHbIE M HCIOJIb30BAaTh HAay4HbIE JI0KA3aTEIbCTBA JUISl MOIY4YEHHUS
BBIBOJIOB.

Llenu u3yueHust pU3MKU Ha YpOBHE OCHOBHOTO 001Iero obpa3zoBaHus onpeneneHsl B Konuenmuu
npenojaBanus ydeOHoro mnpeamera «®usznMka» B 00pa3zoBaTelbHBIX OpraHuzanusx Poccuiickoit
@Oenepaliiy, peaqu3yolUX OCHOBHbIE 00II€00pa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKAEHHON pelIeHreM
Konnernn MunuctepctBa npocsenieHus: Poccuiickoit @enepanuu (mporokon oT 3 aexadpst 2019 r. Ne
[TK-4BH).

Henu nzyvyenus pU3NKH:

e [IpUOOpPETEHNE MHTEpeca M CTPEeMJIEHUS OOYYaloUMXCs K HaydHOMY H3Y4YEHHIO MPUPOIH,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUI O HAYYHOM METOJ]e MO3HaHHUS M (OPMHUPOBAHUE HCCIIEIOBATENHCKOTO

OTHOUICHHUSI K OKPY>KAIOIUM SIBJICHUSIM;

¢ hopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjabTaTa U3y4eHUs OCHOB CTPOCHHS MaTepHH H

dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e hopMupoBaHHE TMPEACTABICHUN O poiaM (U3UKU Ui Pa3BUTHs JIPYTHX ECTECTBEHHBIX HaYK,

TEXHUKHU U TEXHOJIOTHIA;
® pa3BUTHE MPEJCTABICHUI O BO3MOXXHBIX cdepax Oynymiell mpodeccnoHaIbHON AesSTeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYESHHIO B ’TOM HAIPaBJICHHUH.



JlocTrxkeHne 3THX LeJed ImporpamMMmbl Mo (U3UKe Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHWMs
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1ay:
e IPUOOPETeHNE 3HAHWK O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e IpUOOpPETeHHEe YMEHUN OMHUCHIBATh M OOBACHATH (PU3UYECKUE SIBJICHUS C MCIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHUI;
® OCBOCHHME METOJIOB PELICHMs] MPOCTEUIINX PACUETHBIX 3a/a4 C HCIOJIb30BAHUEM (DHU3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;
® pa3BUTHE YMEHUI HAOII0/1aTh MPUPOAHbBIC SABJICHUS U BBIIOJHATD OIBITHI, 1a00paTOpHbIE pabOThHI
U DKCIIEPUMEHTATbHBIE CCIIEIOBAHUS C UCTIOIh30BAaHUEM H3MEPUTEIHHBIX IPUOOPOB;
® OCBOCHHE MTPUEMOB paboThI ¢ HHGOpMaIueil GU3NIECKOro copepKaHusl, BKIIO4as HH()OpMALIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH, aHAIHU3 H KPUTUIECKOE OIICHUBAaHNUE WH(OPMAIINH;
®3HAaKOMCTBO CO cdepamMu TpohecCHOHATBHOW MAEATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTIKEHUSX (PU3UUECKON HAYKH.
Ha u3ydenue ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMs OTBOJIUTCS
B 7 Kjacce — 68 yacoB (2 yaca B HEJCIIO.

COJEPKXAHUE OBYYEHUSA
7 KUIIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SBnenus npuposl. Pu3nueckre ABJICHUS: MEXaHUUECKHE, TENJIOBbIE,
JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. M3mepenue ¢pusndeckux BenudyuH. Ousndeckue npubopsl. [TorpemHocts
u3MepeHnil. MexxayHapoaHas cuctemMa eIMHMUII.

Kak ¢usmka u apyrue ecrecTBEHHblE HayKM H3ydaloT NpUpO]y. EcTecTBEHHO-HAy4HBI METO
MO3HAHMS: HAOJOJIEHUE, TOCTAaHOBKA HAyYHOTO BONPOCA, BBIABMKEHUE TMIIOTE3, SKCIEPUMEHT I10
MPOBEPKE TUIOTE3, OOBSICHEHHE HaOM01aeMoro siBineHusd. Onucanue GU3NYECKuX SBICHUN C MOMOIIBIO
MOJIETIEN.

Hemoncmpayuu.

1. MexaHu4yeckue, TEIJIOBBIC, IIEKTPUIECKHUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. @wusnueckwe TPUOOPHI W TMPOIEAypa MPSMBIX HW3MEPEHUH aHaJOTOBBIM U ITU(POBBIM

npubOpoM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne HeHbl JeJIeHUs HIKalbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTOSTHUM.

H3mepenne 06bEMa KUIKOCTU U TBEPIOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEN.

N3mepenne Temneparypsl IPU NOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenue uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: NAIbHOCTH MOJETA IIAPUKA, IMYIHIEHHOTO
TOPU3OHTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BBHICOTA MTYCKA.

Pa3zgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BelIECTBA: aTOMbl M MOJEKYNbl, UX pa3Mmepbl. ONbITHl, AOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILECTBA.

JBmxenue yactuil BemecTBa. CBA3b CKOPOCTH JABMKECHHS YacCTHUIl C TeMIlepaTypoil. bpoyHoBckoe
nBuxkeHue, 1uddysus. BzanMmoaelicTBue yacTull BelecTBa: NMPUTSKEHUE U OTTAIKHUBaHUE.
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ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW U TBEPABIX (KPUCTAIIIMYECKHX)
Tes. B3auMMOCBsA3p MeXIy CBOMCTBAMU BELIECTB B PA3HbIX arperatHblX COCTOSIHMAX U HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO JIBHKCHHS.

2. HaGmoaenue nuddysuu.

3. HaOmoneHue sBieHUH, OOBACHAIOMUXCA NPUTSHDKEHUEM WIM OTTAIKMBAHUEM YacTHIL

BEILIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka AuaMeTpa aToMa METOJIOM PAJIO0B (C CHONB30BaHHEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOAECHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe aBuxeHHE. PaBHOMepHOoe M HepaBHOMepHoe ABmxkeHue. Ckopoctb. Cpenssis
CKOpOCTb IIPY HEPAaBHOMEPHOM JBM>KEHUH. PacuéT myT u BpeMeHH JBUKCHUSI.

SIBnenue mHepuuu. 3aKOH MHepUUM. B3aumojeicTBue Ten Kak NPUYMHA HW3MEHEHHsI CKOPOCTH
JBIDKEHUS Tel. Macca Kak Mepa HMHepTHOCTH Tena. IlmotHocTs BemectBa. CBs3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIeCTBa.

Cuna xak xapakTepucTuka B3aumojeiictsus tena. Cumna ynpyrocty u 3akoH ['yka. 3mepenue cubl
C TIOMOIIBIO JUHAMOMETpa. SIBIeHHE TATOTeHUs U cuia TsokecTd. Cuila TSDKECTH Ha OPYTHX IUIaHeTax.
Bec tena. HeBecomoctb. CiiojkeHHe CuJl, HalpaBlIeHHBIX IO OAHOM HpsiMoil. PaBHozelcTByomas Cull.
Cuna tpenusi. TpeHue CKOIbKEHHs U TpeHHe MoKos. TpeHne B mpupoie 1 TEXHUKE.

Hemoncmpayuu.

HaGnronenne MexaHM4ecKoro JABMKEHUS Tela.

W3mepeHue cKopocTH NPSIMOJIMHEHHOTO IBUKEHUS.

HaGnronenue siBleHUs] MHEPLIUU.

Habumonenne n3MeHeHus: CKOpoCTH MpH B3aUMOJIEHCTBUU Tell.

CpaBHeHue Macc M0 B3aUMOJIEHCTBUIO TEl.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopuvie padomol u onvimel.

1. OmpeneneHue CKOPOCTM PAaBHOMEPHOIO JIBUKEHUs (IIapuKa B KHUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).

oV ks wWwNPRE

2. OmpexaeneHue cpeHe CKOPOCTU CKOJIbKEHUS OpycKa WITH IIapHKa MO HAaKJIOHHOM IJTOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pAcCTsDKEHHUS (nedopmanuu) TPYKUHBI OT
IIPUJIOKEHHOM CHJIBL.

w

5. OmnbIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIbKEHHS OT Beca Tella HU
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenne. CrnocoObl yMEHBIIEHUS M yBEIMUYEHHUs [aBieHus. JlaBneHue rasza. 3aBUCHUMOCTD
JaBjieHusl rasa oT oObéma, TemmepaTyphl. llepenada naBneHus TBEPABIMU TeNaMH, XUAKOCTAMU H
razamu. 3akoH Ilackans. [lHeBMaThyeckue MamMHbBIL. 3aBUCUMOCTb JABJICHHS JKUJIKOCTH OT TITyOWHBI.
I'uapocrarnueckuit mapanokc. CooOmmaromiyecs cocyasl. [ uapaBindeckie MEXaHU3MBI.

Atmocdepa 3emin u atMmocepHoe naBineHue. [IpudnHbBI CyIiecTBOBaHUS BO3AYIIHOM OOOJOYKH
3emin. OnbiTt Toppuuennu. M3mepenune aTMocepHOro JaBlieHHS. 3aBHUCHUMOCTb aTMOC(HEPHOTO
JIABJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [IpuGops! 11 u3mepeHus aTMOCHEpHOro JaBIeHHs.

JlelicTBue )KUIKOCTU M ra3a Ha MOrpyXEHHOE B HMX Tejo. BrlTankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.



Hemoncmpayuu.
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3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaya naBneHuUs KUIKOCTHIO U ra30M.

CooOmaromumecs COCyIpl.

I'mppasinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLICH CUJIBI OT 00bEMa MOrpyKEHHOM YacTU Tela U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcioBue miiaBaHus TEJ: IUIABAHUE WJIM TNOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT COOTHOIIEHUSA
IJIOTHOCTEN TEJIa U HKUJIKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1.

HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJI€ OT 00b&Ma MOrpyXEHHOW B JKUAKOCTh YacTH
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KHUIAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAOLIEH CHJIbI, JACHCTBYIOIIEH HAa TEJIO B XKUJIKOCTH, OT
Macchl Tela.

OneITHI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJIKMUBAIOLIEH CHJIBIL, AEUCTBYIOLIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYMpPOBAaHUE JIOAKA M OIpEAeiieHHe €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexannueckasi pabota. MOITHOCTb.

[IpocTeie MexXxaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCThb. [IpaBmiio paBHOBecHs phluara.
[Ipumenenue mpaBuiia paBHOBecHsI pblyara K OJ0Ky. «3osioToe mpaBuio» MexaHuku. KIIJI mpoctbix
MexaHu3MoB. [IpocTbie MexaHnu3MBbI B OBITY M TEXHHUKE.

Mexannueckas sHeprua. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpaienue onHoro Buaa
MEXaHUYECKOM 3HEepPTruu B APYroul. 3aKOH COXpaHEHUsI JHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JABM)KEHHUM Tella 1O TOPU30HTAIBHON
MTOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. HMsmepenune KI1/] HakIOHHON MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenne (Qu3MKu Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsSI HAIMpPABIEHO HAa JOCTHKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynbpraTe u3ydeHus (U3MKA HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsA Yy OOydYaroIIerocs
OyayT chopMupOBaHBI CIEAYIONINAE JINYHOCTHBIC PE3YIbTAThI B YACTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:
® — MPOSBIICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pU3MUecKoi HayKH;

® — [[EHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3HKOB,;

e 2) rpa’KAaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:



® —TOTOBHOCTb K aKTUBHOMY yYacTHIO B OOCYX/I€HUH OOLIECTBEHHO 3HAUYUMBIX U ATHYECKHUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

® — OCO3HAHME BAKHOCTU MOPAJIbHO--3TUYECKUX ITPUHIIUIIOB B JEATEIBHOCTH YUYEHOIO;

e 3)3cTeTHYeCKOro BOCIIUTAHMSL:

® — BOCHpPUATHE ICTETUUYECKUX KA4eCTB (PU3NUECKOI HayKH: €€ rapMOHMYHOTO OCTPOSHMUS], CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

¢ 4) IeHHOCTH HAYYHOTI'0 NNO3HAHMS:

® — OCO3HAHME IICHHOCTU (U3UYECKOM HAYKH KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHUH, BAXKHEHUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

® — pa3BUTHE Hay4yHOU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOMN 1EATEIbHOCTH;

e 5) dopMupoBaHNS KYJAbTYPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJIyYHs:

e — OCO3HAaHWE ILIEHHOCTH Oe3omacHOro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH MpaBUJ O€30MacCHOr0 MOBEJCHMsS Ha TPAHCIOPTE, Ha JIOporax, C 3JIEKTPUYECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIOBHSAX;

e — c(hopMUPOBAHHOCTb HaBbIKA pe(IIeKCUH, IPU3HAHUE CBOETO MpaBa HAa OUIMOKY U TAKOr'o e IpaBa
y IpYroro 4ejioBeKa;

e 6) TPy10BOro BOCIIMTAHUS:

¢ — QAaKTUBHOE YyYacTHE€ B pEIICHWU NPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3zoBaTENIbHOMN
OpraHM3aluM, ropoJa, Kpasi) TEXHOJIOTHYECKOM U COLMAIbHOW HAIPaBJIEHHOCTH, TPEOYIOUIMX B TOM
qucie U GU3NYECKUX 3HAHUH;

® — MHTEpEC K NPAKTUIECKOMY U3yUSHHIO MPO(ECCHid, CBI3aHHBIX C (PH3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHNSA:

® — OpUEHTallUs Ha NMpUMEHEHHE (U3NYECKUX 3HAHWM NI pelIeHus 3a/1ad B 00JacTH OKpYyKarolleH
Cpelibl, IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUN JJI OKPYXKAIOLIEH cpeabl;

e — OCO3HaHME INI00ATBLHOTO XapaKTepa KOJOTUYECKUX MPOOJIEM U MyTel X peleHUs;

e §) azanTanuy K M3MEHSIOIUMCS YCJIOBHAM COLMATBHON U MPHPOJHOI Cpeabl:

¢ — MOTpPeOHOCTh BO B3aUMOJICHCTBUU IPHU BBINOJIHEHUU HCCIEIOBAaHUI M MPOEKTOB (HU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JIPYTHUX;

® — [IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIBHOCTD;

e — moTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie (GopMynHpoBaTh HACH, MOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSAX;

e — oco3HaHHE NePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

® — JUTAHWPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHHIM;

® — CcTpeMIIeHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCTIONh30BaHHEeM (PU3UIECKIX 3HAHUM;

® — OIICHKA CBOMX JEHCTBUM C y4€TOM BIIHMSHHUS HA OKPYXKAIOIIYIO CPEay, BO3ZMOXHBIX TJIOOQIBHBIX
MMOCJICICTBHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOCHHS mporpaMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyuyaromierocst 0yayt copMupoBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOUYAIONINE TO3HABATECIHLHBIC
YHUBEpCaJbHbIE Yy4eOHbIE JeHWCTBUS, KOMMYHUKAaTHUBHBIC YHHMBEpCAJlbHbIE Y4eOHBIC JeHcTBUS,
peryasTUBHBIC YHHUBEpCAJIbHbIE yuyeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS



Bba3oBble jiornyeckue AeiicTBUA:
® BBISIBIISITh M XapAKTEPU30BATh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (sIBJICHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIacCU()UKALMU, OCHOBAaHUS M OOOOIIEHUS W
CpPaBHEHUS,
® BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYHMS B paccMaTpuBaeMbiX (akTax, JaHHBIX U
HAOJIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
® BBISIBIISITh TIPUYMHHO--CIICACTBCHHBIC CBSI3U NPU W3YYCHUU (DU3MUECKUX SIBICHUW U MPOIIECCOB,
JIeNaTh BBIBOJABI C HCIHOJb30BaHUEM JCIYKTUBHBIX W HWHIAYKTUBHBIX YMO3AKIIOUYCHHI,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3NYECKUX BEJINYHH;
® CaMOCTOSITEILHO BBIOMpATh CIOCOO pemieHus ydyeOHoW Gu3MYecKor 3amaur  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEILIEHUs, BEIOOp Hanbosiee MOAXOASIIEro ¢ YYETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUER).
Ba3oBble uccienoBareibckme 1eiiCTBUSA:
® 1ICI10JIb30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHMS;
®[IPOBOJIUTH 10 CAMOCTOSATENBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (QU3MUECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;
® OIICHWBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIUIO, TMOJYyYCHHYI0 B XOE
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;
® CaMOCTOATENIBHO (hOpMyIHpoBaTh OOOOIIEHWST W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;
® [IPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TAK)KE BBIIBUTATh
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.
Pabora ¢ nnpopmanmeii:
® IPUMEHSATH pa3jMyuHble METOJIbI, MHCTPYMEHTHI U 3alMpOChl IIPU MOUCKE U 0TOOpe MHOpMaIuu
WIN JAHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;
® AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIMIO PA3NUYHBIX BUAOB U
dbop™m mpeacTaBIeHuUS;
® CaMOCTOSITEIBHO ~ BbIOMpaTh  ONTUMaNbHYIO  (GOpMy TpeAcTaBlieHus HWHGOpPMALUU U
WITIOCTPUPOBATH PelIaeMble 3a/1a4i HECIIO)KHBIMH CXEMaMH, TUarpaMMaMu, HHON TpaduKoi 1
WX KOMOMHAIUSIMH.
KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:
®B XOJie¢ OOCYXJCHHS ydeOHOTO MaTrepuana, pe3yiabTaTOB JA0OPATOPHBIX pabOT M TMPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOl TeMbl U BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA
peleHne 3aaui U noJiiep:kaHue 0yaroxenareIbHOCTH OOLIeHNUS;
® COTIOCTABJIATh CBOM CYXKJACHUSA C CYXKICHUSMHU JIPYTHUX YYaCTHHKOB JHUANOra, OOHApyXUBATh
pas3n4Ke U CXOJCTBO MO3UILINH;
® BEIPAKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
¢ MyOMTMYHO TMPEACTaBIATh PE3yJAbTaThl BBIOIHEHHOTO (U3MUYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJICIOBAHMSI, IPOCKTA);
® IOHUMATh M MCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYaIbHON paOOThI MPU pPelIeHUuN
KOHKPETHOU (hU3MUYECKOM MPOOIeMBL;
® IPUHUMATH I[EJIM COBMECTHOW AESITENbHOCTH, OPTaHU30BBIBATh ACUCTBHUS MO €€ JOCTHKCHHIO:
pacupenensiaTh poi, o0CYXIaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM paboThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJIEH;
 BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUrasi KAYECTBEHHOI'O Pe3yJIbTaTa M0 CBOEMY HAIIPABICHUIO U
KOOPJMHUPYSI CBOU ACHCTBUSI C APYTUMHU WICHAMHU KOMaH/IbI;



® OI[CHMBATh KayecTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENIBHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcaAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuzanms:

®BBIBJIATH MPOOJIEMbl B JKU3HEHHBIX U Y4EOHBIX CHUTyalMsX, TPeOYIOLIMX s pelleHUs
bu3nUecKux 3HAHUH;

® OPUEHTUPOBATHCSI B PA3IMYHbIX IOAXOJAaX IPUHATUS pPELICHUH (MHIMBUAYalbHOE, HPUHATHE
pelleHus B IpyMIle, IPUHIATHE PELLICHUI TPYIIIOi);

® CaMOCTOSTEJIBHO COCTABIIATh AJITOPUTM pelIeHUs (PU3NYECKOH 3a4aul WIIH IJIaHa UCCIIEOBAHUS C
yu4€TOM HUMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IpeJuiaraéMble BapuaHThl PELICHUH;

e JlesiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEICKT:

® 1aBaTh A/ICKBATHYIO OLICHKY CUTYAllMM U MpeUIarath IjIaH €€ N3MEHEHHUS;

© OOBSICHITDh MPUYMHBI TOCTHKECHUS (HEAOCTHIKEHHS) PEe3yJbTaTOB ACATEIBHOCTH, J1aBaTh OLICHKY
npUOOPETEHHOMY OIIBITY;

®BHOCHTh KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM 4YHCIE B XOJA BBIIOJHEHHUS (HUIUIECKOTO
UCCIICIOBAaHMS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, MU3MEHUBIIMXCS CUTYalUil,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIETIU U YCIIOBUSM;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJi€ CIIOpa WU JUCKYCCHHM Ha HAy4YHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

® [IPU3HABATh CBOE MPaBO HA OMIMOKY MpPH pelleHUuH (U3UYECKUX 3a/1ad WM B YTBEP)KICHUAX Ha
Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYIrOro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOy4yenust B 7 kjacce IpeaIMeTHbIE pe3yabTaThl Ha 6a30BOM ypOBHE TOJKHBI OTPa’kaTh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® [ICTIOJIB30BAaTh TOHSATHSA: (DU3MUECKHEe W XUMHUYECKHE SIBIICHUS, HAOIIOJICHUE, JKCIEPUMEHT,
MOJIeJIb, THUIOTE3a, CIUHUIBI (U3MUECKUX BEITUYHMH, aTOM, MOJIKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSIMOJMHEHHOE), TPAaeKTOpHUs, PaBHOJCHCTBYIOIIAS CHIIA, JaedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e pa3nuyath siBieHus (uddys3us, TeIoBoe ABIKEHUE YaCTHIL BEIIECTBA, pABHOMEPHOE TBM)KCHUE,
HEPaBHOMEPHOE [IBIDKEHUE, WHEPIHS, B3aWMOJCWUCTBHE Tel, pPaBHOBECHE TBEPIBIX TEN C
3aKperyIEHHONW OChI0 BpallleHUs, Iepenada MaBJiCHUS TBEPABIMU TENaMH, XHUAKOCTAMU H
razamu, arMoc(epHOe IaBlieHHE, TUIAaBaHHE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEPTHH) II0
ONMCAaHWIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIBITOB, JICMOHCTPHPYIOIINX TaHHOE
¢dusuueckoe sBICHUE;

® PacIio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOIIEM MUPE, B TOM YHCIIC
dbusznyecKue SIBICHUS B IPUPOJIC: TIPUMEPHI ABMKCHUS C Pa3IMIHBIMU CKOPOCTSIMU B JKUBOU U
HEXXUBOHW TIpUpOJE, ACUCTBHE CHUJIBI TPEHUS B MPHUPOJEC M TEXHHKE, BIHMSHHE aTMOC(HEPHOTO
JIABJICHUS HA XUBOW OpPraHU3M, IUIAaBaHHUE PHIO, PHIYary B TEJIE YeJIOBEKa, IIPH STOM MEPEBOIUTH



NPaKTUYECKYI 3aJady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOMCTBAa (TMPU3HAKH)
(bU3UYECKUX SIBJICHUH;

® OITUCHIBATh M3yYEHHBIC CBOWCTBA TN U (PU3UUYCCKUE SBIICHUS, UCTIONB3Ysl (PU3NICCKUE BEITMUUHBI
(macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMs, IyThb, CKOPOCTb, CPEIHSS CKOpPOCTb, CHJIA
YOPYroCTH, CHJIA TSKECTH, BEC TeJla, CUjla TPEHUs, JaBlieHue (TBEPJOro Tela, )KUJIKOCTH, rasa),
BBITAIKMBAIOIIAsl CUJIa, MeXaHuueckas paboTa, MOIIHOCTh, IUJICYO CHJIbI, MOMEHT CHJIBI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXAaHHU3MOB, KHHETHUYECKasl W MOTEHIMAIbHAs JHEPIHs),
IpU OINUCAHUU TMPABUWIBHO TPAKTOBAaTh (U3WYECKUN CMBICI HCIOJIb3YEMbIX BEJIIMYMH, HX
0003HaYCHHS ¥ CIUHUIIBI (PU3NYECKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIONINE JAHHYIO
(U3HYECKYIO BEIMYMHY C JIPYTUMH BEITUYMHAMH, CTPOUTHh IPapUKU M3yICHHBIX 3aBUCHMOCTEH
(GU3HYECKUX BEIINYHH,

® XapaKTepU30BaTh CBOWCTBA Tel, (U3WYECKUE SIBICHUS U TPOIECCHI, HCIOJB3Yys TpaBHIIa
CIIOKEHHUsI cUJl (BIOJIb OHOMU MpsiMOi), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBuiIo
paBHOBecHs prruara (0JI0Ka), «30J0TOE MPABUII0» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPTrUM, TpPU ITOM JaBaTh CIOBECHYI0 (OPMYJIUPOBKY 3aKOHA M 3alHCBIBATH €ro
MaTEeMaTU4YeCKOe BHIPAKCHHUE;

® 00BSCHATh (U3WYCCKUE SIBJICHUS, MPOIECCHI W CBOWCTBA TEJI, B TOM YHCIC U B KOHTEKCTE
CUTyallMil TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUMHHO--CIIEACTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemath pacuéTHble 3a7aud B 1—2 JEHCTBHS, WUCHONB3YysS 3aKOHBI M (POPMYJBI, CBS3BIBAIOIIUE
dbusnyecKkue BeIMUYMHBI: HA OCHOBE aHajIM3a YCIOBHUS 3aJauyd 3alKChIBAaTh KPaTKOE YCIIOBUE,
MOJACTABISITh (DU3WYECKHUE BEIMYUHBI B (DOPMYJIBI W TMPOBOAUTH pacu€Thl, HAXOJUTh
CIIpaBOYHBIC JIaHHBIE, HEOOXOAMMBIC i pPEHICHUS 3ajady, OICHWBATh PEATUCTUYHOCTD
HOJY4YEeHHOM (hr3nYecKOi BETMUHHBI,

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIM (U3HUYECKUX METOJOB, B
OTHMCAHUU MCCIIEIOBAHUS BBIACNATH MPOBEPAEMOE MPENNoNoKeHue (THIMOTEe3y), pa3iudarh U
WHTEPIPETUPOBATH MOJYYCHHBIA Pe3yJabTaT, HAXOJAUTH OMIMOKHU B XOJIE OIbITA, JEJIaTh BHIBOIBI
0 €T0 pe3yJIbTaTaM;

® [IPOBOJUTH OMBITHl MO HAOTIOACHHUIO (U3UYECKUX SBICHUA MU (U3HYECKUX CBOWCTB TeN:
bopMyIUpOBaTh MPOBEPSIEMBbIC MPEINONIOKEHNSA, COOMPaTh YCTAHOBKY U3 TPEIJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

® BRITIOJTHATh TIPSIMbIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHH, MacChl Teia, Oo0BéMa, CHIBI |
TEMIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, 3aMKUCHIBATH MOKA3AHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPENTHOCTH U3MEPEHHI;

® IPOBOJUTH HCCIEAOBAaHWE 3aBHUCUMOCTH OAHOW (DU3MYECKON BENWYMHBI OT JPYroil c
UCIIOJIb30BaHUEM MPSMBIX U3MEPEeHHI (3aBUCHMOCTU MyTH PAaBHOMEPHO JBIDKYIIETOCs Tela OT
BpEMEHHU JBWXKEHUS TeJa, CWJIBl TPEHHsS CKOJBKEHHsS OT Beca Teja, KadecTBa 00padOTKU
MMOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIONIAJAN CONPUKOCHOBEHHUSI TEIl, CHUJIBI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYXKEHHON YacTu
Tela U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEJ0, YCIOBUN IJIaBaHUS TeJ, YCJIOBHM paBHOBECHS phlyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4€OHOTO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpPEHUS, CIeays NPeIIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3ydbTaThl MOJIYYECHHOU
3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BHUJC MPEAJIOKEHHBIX TaONHWIl W TpapuKoB, JeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;



® [IPOBOJUTH KOCBEHHbIE M3MEpPEHHsS (U3NYECKUX BEIWYHH (IJIOTHOCTH BEIIECTBA KHJIKOCTH U
TBEPJOTO Tejla, CWJIa TPEHUs CKOJBXKEHUS, [aBICHHE BO3/yXa, BBITAJIKUBAIOIIAs CHUJIA,
JNeHCTByIOIIAs HA MOTPYXKEHHOE B JKUAKOCTh TeNo, KO3 UIMEHT MOJE3HOTO ACUCTBUS
MPOCTBIX MEXAaHU3MOB), CJlenys MPEeVIOKEHHON MHCTPYKIMH: MPH BBITOJHEHUU H3MEPEHUN
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMYUHBI;

® cOOMI0IaTh MpaBUjIa TEXHUKU O€30M1acCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

® yKa3blBaTh MPUHIUIBI ACHCTBUS MPHUOOPOB U TEXHUYECKHX YCTPOMNCTB: BECBI, TEPMOMETD,
JTUHAMOMETp, COOOIAIOIIUECS COCYIbl, OapOMETp, pbluar, MOJBMKHBIM U HEMOJBUKHBIN OJIOK,
HAKJIOHHAS TIJIOCKOCTH;

® XapaKTepu30BaTh MPHUHLMUIBI JCUCTBUA M3YYEHHBIX MNPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
Omopoil Ha uX onucaHuss (B TOM 4YHUCHE: MOAIIMIHUKYA, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKU IPEcc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMEeTp), HCIONb3YA
3HaHUA O CBOWCTBAaX (PU3UYECKUX SABICHUM M HEoOXoauMble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® IPUBOJIUTH TPUMEPHI (HAXOAUTH HHQPOPMAIMIO O MpUMEpax) MPAKTUYECKOrO HCIOIb30BaAHUS
(U3HYECKUX 3HAHWUH B TIOBCEIHEBHOM KHU3HU sl 00ecTieueHrs 0€3011acCHOCTH MPU 0OpaIieHun
¢ mpubOpaMu W TEXHUYCCKHMMH yCTPOWCTBAMHU, COXPAHECHHS 3/I0OPOBBS U COOJIOJICHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILIEH cCpeie;

® OCYIIECTBIIATh OTOOpP HMCTOYHHUKOB HWH(popManuu B HHTEpHETE B COOTBETCTBHM C 3a/JaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCS 3HAHMM M MYyTEM CpPaBHEHHUS pPa3IMYHBIX
MCTOYHUKOB BBIICTATh MH(POPMAIUIO, KOTOpas SBJISIETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® IICTIOJIB30BaTh TIPHU BBHIMOJTHEHHH Y4YEOHBIX 3aJaHUl HAy4HO--TIONMYJSPHYIO JIUTEPATYpPy
(UBUYECKOTO COJCpXKAHUS, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BianeTh
npuéMaMyl KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHus WH(GOpPMalLUU M3 OAHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB
uH(popMaIuu GU3HMUECKOTO COJAEPIKAHUs, B TOM YHUCIIe MyOJIMYHO AeTaTh KpaTKue cOOOIIeHHS O
pe3yabpTaTax MPOEKTOB WM YYE€OHBIX HCCIIEIOBAHUM, TMPHU ITOM TPAMOTHO HCIOJIb30BaTh
W3Yy4YEHHBIN MOHITUIHBIN anmapaT Kypca (GU3uKH, COMPOBOXKIATH BBICTYIUICHUE MTPE3CHTAIINEH;

MIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN pacmlpenessiTh 00S3aHHOCTH B TPYMIE B

COOTBETCTBHUU C TTOCTABJICHHBIMH 3aJ]a4aMH, CJICTUTh 3a BHITIOJHEHHUEM IIJIaHa JACHCTBUMN, aJleKBaTHO

OIICHUBATh COOCTBEHHBIM BKIAJ B JACSITEIbHOCTh TPYIIBI, BHICTPAaUBATh KOMMYHUKATHBHOE

B3aUMO/ICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 dusmka - HayKa 0 IPUPOJIE 2 bubmmorexa LIOK
' K pupon https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.2 o 2 1
VISHTICCICHE BEHAMHET https://m.edsoo.ru/7f416194
bu6 OK
1.3 EcTtecTBeHHOHay4YHBII METOJ1 TO3HAHUS 2 1 h:tIpSJ,I:I;I/(;T:.GeI;aSCI;f).ru 17§416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BeliecTa 1 Bubmmorexa LIOK
' P B https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII 9 1 bubnuotexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHDIC COCTOMMIE BEMectna https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CAMIICCOT ABIDICHIC https://m.edsoo.ru/7f416194
bu6 OK
3.2 WNueprus, Macca, IIOTHOCTh 4 1 nomorexa 11

https://m.edso0.ru/7f416194
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bu6mmoreka [IOK
33 Cua. Bt i 14 1 2 https://m.edsoo0.ru/7f416194
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bu6mumorexa [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOrpYKEHHOE 7 1 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGoTa n MoIHOCTDH. JHEprus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTBIC MEXATHIME! > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1 1
53 ExAMIICCKAL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacos
N . Komrpors  Tpaxrn  Jlara JIeKTPOHHBbIE U(PPOBHIE
o/ eMa ypoka Beero | mute ecKite — o0pa3oBaTejibHbIE
pecypchl
padoThI padoThI

1 ®u3nka — Hayka o npupoze. SBieHus Ipupoasl 1
duznyecKkue SIBICHUS 1

3 Ou3nYecKue BEIIMINHBI U KX U3MEPCHHE 1
Ypok-uccienoBanue "M3mepeHue teMieparypsl Ipu

4 MTOMOIIIH KUJKOCTHOTO TEPMOMETPA U AaTUMKa 1 1
TeMmneparypbl"

5 MeTtoasl HayuyHOTO MMO3HaHUA. Onucanue pU3nIecKux 1 bubmuorexa [JOK
SIBJICHUI C IIOMOIIBIO MOJEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumoressl: 1aJIbHOCTh

6 nmoJi€Ta mapuka, MyImeHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIIE, 1 1
yeM O0JIbIIe BhICOTA MycKa"

5 Crtpoenue BemecTBa. ONbITHI, TOKa3bIBAIOIIUE TUCKPETHOE 1 bu6mmorexa [IOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBH>KeHHE YacTHI] BEIISCTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccienoBanue «ONBITH 10 HAOTIOICHHUIO TEIIJIOBOTO 1 1
pacIIupPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBa 1

1 OcoOeHHOCTH arperaTHbIX COCTOSTHUM BoIbl. O000IIEHHE IO 1 bubnmoreka [JOK

pazneny «llepBoHauasibHbIE CBEJICHUS O CTPOECHUHU BEILIECTBAY

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe JBH>XeHuE. PaBHOMEpHOE M HEPABHOMEPHOE bubmuorexa [JOK
JBUKCHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EquHUIBI CKOpOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt ¥ BpeMeHM IBUKCHUSA Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T ﬁ::gg?ﬁ;}r:;asiiﬁfmaoc 10
16 ITnotHOCTE BemecTBa. Pacuer maccel 1 00beMa Tena I1o ero bu6mmoreka [IOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «OnpeneneHne MmIOTHOCTH TBEPIOTO
Tena»
18 Permrenne 3agau mo teMe "IlmoTHOCTE BeliecTsa" bubmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepucTUKa B3aumoiercTus Ten. Cuna
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHune 3aBUCUMOCTH PACTSIKEHUS
(medopmariun) MPy>KUHBI OT MPUITIOKEHHON CHITBD)
21 SABnenue Tarorenus. Cuna TsHKECTH
99 CBsi3b MEX]y CHJION TSKECTH U Maccoil Tena. Bec Tena. bubnuotexa [JOK
Pemenne 3amad mo teme "Cuia Tsixecti" https://m.edsoo.ru/ff0al778
93 Cuna TsKeCTH Ha IpYyruXx IiaHnetax. @uznyeckue bubnuorexa [JOK
XapaKTEePUCTHUKHU TIAHET https://m.edsoo.ru/ff0al502
bubnmoreka [JOK
24 Hswmeperine cit. JiamMomeTp https://m.edsi.ru/fanlScc
bubnuorexa [JOK
25 Bec Tema. Hepecomocts https://m.edsi.ru/fanl??B
26 CroxeHne IByX CHJI, HAPABJIEHHBIX MO OJTHON MPSMO. bubmuorexa [JOK

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemenue 3amgad no reme "PaBHonelicTByromas cui"

28 Cuna tpenus u €€ BuAbl. TpeHue B IPUPOJIC U TEXHUKE Bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
| Imrer s e oo
CONPHMKACAIOLINXCS TOBEPXHOCTEN https://m.eds00.1/f0alccs
30 Pemenue 3agau Ha onpeieeHre paBHOACHCTBYIOIIEH CHJITBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe bubnnoreka [JOK
n3o0paxxenue cuy, «Cuiibl», «PaBHOJICHCTBYOIAS CHIT https://m.edsoo.ru/ff0alde0
KonTponbHas padota no temam: «MexaHnyeckoe
32 JIBHOKCHHEY, «Macca, INIOTHOCThY», «Bec Tenay,
«['padpuueckoe n3odpaxkenue cuim», «CHUIIbI»
33 Hapnenne. CiocoObl yMEHBIICHHUS U YBEIUNYCHUS JABIICHHS bubmorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS T'a3a OT 00bEMa, bu6mmoreka [JOK
TEMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenada naBneHus TBEPABIMU TEJIAMH, KUIAKOCTIMU U bubnnoreka [JOK
razamu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE IECTBUEM CHUIIbI bubnunorexa [JOK
TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «/laBiieHre B KUJIKOCTH U Ta3e. bubmuorexa [JOK
3akoHn ITackamsy» https://m.edso0.ru/ff0a2826
bubnuotexa [JOK
38 Coobmaronecs cocy ! https://m.edsi.ru/fanZQ?O
39 I'mnpaBnuueckuii mpecc bubamoreia [OK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
41 AtMocdepa 3emit ¥ IPUIMHBI €€ CYIIeCTBOBAHUS Bubmiorexa LIOK

https://m.edsoo.ru/ff0a2b5a
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bu6mmorexa [IOK

42 Bec Bo3ayxa. ATmMocdepHoe naBiieHre https://m.edsoo.ru/ff0azbsa
43 N3mepenune armocdeproro nasnenus. OnbiT Toppudenin ﬁﬁﬁ/ﬁeﬁgﬁﬁ/fmz das
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHSI OT BBICOTHI Ha/T bubnmoreka [JOK
YPOBHEM MOpsi https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ArmocdepHoe gaBiIeHUE HA Pa3IMYHbBIX bubmuorexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad o reme " AtmocdepHoe naBieHue"
47 JleiicTBHE XKUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEIIO. bubnnorexa [HOK
ApxumeioBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpeenenre BhITATKUBAIOIIECH bubnnoreka [JOK
CHJIBI, ICUCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B KHIKOCTh https://m.edsoo.ru/ff0a33fc
I I e
https://m.edsoo.ru/ff0a3514
Tena»
bubnuoteka [JOK
50 Hnaparine Tex https://m.edsi.ru/fanBa%
Jlaboparopnas padota "KoHcTpyrpoBaHue apeomMeTpa Hin
51 KOHCTPYMPOBAHUE JIOAKHU U ONPEIEICHUE €€
Ipy30MOABEMHOCTH"
Pemenue 3anau o temam: «lInaBanu B.
52 BZ3;yxoen?1;1[3aHH§»,e«ﬂaBJIem/Ie TBCp;IfIi](HT(‘)eH, JKUOIKOCTEN U BH6H_HOTeKa 1OK
a30By https://m.edsoo.ru/ff0a3654
53 KonTponbhas pabota no Teme «JlaBneHue TBepabIx Tell,
XKUIKOCTEN U Ta30B»
bubnnoreka [HJOK
>4 Mexarirsecias pabora https://m.edsg).ru/fanIBfSZ
95 MomHocTh. ETUHUIBI MOILIHOCTH bubnmoreka [JOK
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Ypok-uccnenoBanue "Pacuér MOIIHOCTH, pPa3BUBAEMOM ITPU

56 . " 1 1
noabEMeE 1O JIECTHULIE
o7 IIpocteie Mexanu3msl. Peryar. PaBHOBECHE CHIT HA pblyare 1
58 Prryaru B TexHuke, ObITy U nipupoje. JlaboparopHas padota 1 05 bubmuorexa [JOK
«MccrenoBanue yCIIOBH PaBHOBECHS PhIUara https://m.edsoo.ru/ff0a478e
59 Pemenue 3amad o reme «Yca0BUS paBHOBECHUS pblUara 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neiicTBUs MeXaHU3MA.
60 JlaboparopHas pabora «M3meperne KI1J] HakmoHHON 1 0.5
TUTOCKOCTH
61 Pemenue 3agau mo reme "Pabora, momuocts, KITJ[" 1 ﬁggiﬁ;;i;ii?ﬁlfma 4c48
62 Mexannyeckas sHeprus. Kunernueckas U moTeHIMaabHas 1 bubnnorexka [JOK
SHEPrus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEpUMEHT 1O TeMe " DKCIEepUMEHTAIBHOE
64 onpeielIeHuE U3MEHEHHS] KUHETUYECKOW U MOTEHIIUAIbHOU 1 1
SHEPTUU MPHU CKATHIBAHUU TeJa MO0 HAKIIOHHON TIOCKOCTH"
65 KonrtponbHas padora no teme «PaboTa 1 MOLTHOCTb. 1
OHeprus»
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexka [JOK
"MexaHuyeckoe IBrxeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblit ypok. Pabota ¢ Tekctamu o teme "JlaBnenue 1 bubnuoreka [IOK
TBEPABIX T, )KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe
68 Pesepubiii ypok. Pabora ¢ Tekcramu mo teme "Pabora. 1
MomiHocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®usnka: 7-i kaacc: 0a30BbIid ypoBeHB: yueOHuk, 7 kiacce/ [lepeimkun .M., Banos A.1.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

» Ousnka: 8-i kacc: 6a30BbId ypoBeHB: yueOHuUK, 8 kiace/ [lepsimkun . M., Banos A. U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienue»

» ®uszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiace/ [lepeiukun M. M., I'yrauk E. M.,
Usanos A. ., [lerpoBa M. A., Akiimonepnoe obmectBo «M3aatenbctBo «IIpocBemnienue
COOpHHK TEKCTOBBIX 3aJaHUM JJISi KOHTPOJIS 3HAHUH U yMEHHIA:

B.1. Jlykamuk, E.B. UBanoBa.- CoopHuk 3aaau o ¢usuke. 7-9 xki. — M.: [Ipocsemenne, 2011.
METOANYECKHUE MATEPHUAJIBI J151 YYUTEJIA
®usuka. Metonuueckoe nocodue. 8 kinacc (aBropsl E. M. I'ytauk, E. B. Pribakosa, E. B.
[HlapoHuHa).

[TpumepHBIe TpOrpamMMBI 110 Y4eOHBIM npenMeTam. Pusuka. 7-9 kinaccel. — 3-€ u3., 1opad. — M.:
[Ipocsemenue, 2011. — 112 c. — (CtanzapTsl BTOPOro MOKOJIEHHUS).

[Iporpamma ocHOBHOTO 0011IeTO 00pazoBanus no gusuke. 7 - 9 kinaccel aBTopsl A.B. [leppimikuH,
H.B. ®unonosuy, E.M. I'yrhuk.— M.: [Ipoda, 2012.

®dusuka. J(unaktuaeckue matepuainsl. 8 kinace (aBropsl A. E. Mapow, E. A. Mapon).
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* http://www.fizika.ru - sjaekTpoHHbIe y4eOHUKH IO (PHU3HKE.

* http://class-fizika.narod.ru - uatepecHbiec MaTepHabl K ypokaM (GpHU3UKH 0 TECTaM; TECTHI 10
TeMaM; HarjsiHbIE M/M TIOCOOUS K ypOKaMm.

« http://fizika-class.narod.ru - Bueo0mbITE Ha ypOKax.

« http://www.openclass.ru - iudpossie 00pa3oBaTeaIbHBIE PECYPCHI.

* http://www.proshkolu.ru - 6ubmuoteka — Bc€ mo npeamety «Dusnkay.



