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IHHOACHUTEJIBHAS 3AIINCKA

[IporpaMmma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpEeOOBAHMN K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOW 00pa3oBaTEIbHOW MPOTPAMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Takxe ¢ yu€tom denepaibHON pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogaBanus yaeoHoro npeamera « Duznkay.

Copepxanue mporpamMmbl MO (QHU3MKE HampaBieHO Ha (opmMHUpoBaHUe
€CTECTBEHHOHAyYHOW TPAMOTHOCTH OOYYAIOLIMXCS M OPraHu3alfi0 H3yYEHUs
¢bu3uKn Ha JEeATETHbHOCTHOM OCHOBe. B mporpamMme mo (u3uKe yIUTHIBAIOTCS
BO3MOJKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
TUIAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJIbTaTaM O0yUYEHUsI, a TAKXKe
MEKITPEIMETHBIC CBS3M €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 001IIeT0 00pa3OBaHMSI.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBACT paclpeelieHue yueOHOro MaTepuania
1o rogam oOydeHus (Mo Kiaccam), MpenjiaraeT MpUMEPHYIO MOCIeI0BATENbHOCTD
U3YyYEHUSI T€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4éTe BO3pACTHBIX 0COOCHHOCTEH 00YyUarOIMXCs.

[lporpamma mo ¢muke pazpaboTaHa C ILEIbI0 OKA3aHUA METOJUYECKOM
MOMOIIM YYUTENIO B CO3JaHUU paboyeil MporpaMMBbl 110 y4eOHOMY MPEAMETY.

®du3znka ABISETCS CUCTEMOOOPA3YIOLIMM Il €CTECTBEHHOHAYYHbIX y4€OHBIX
OpeIMEeTOB, MOCKOJbKY (PU3MUECKUEe 3aKOHBI JISKaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHMHEH, OWOJIOTHeH, acTpoHOMHEH U (HU3MIECKOM
reorpagueif, BHOCUT BKJIAJ B E€CTECTBEHHOHAyYHYIO KAapTHHY  MHPA,
NpeIOCTaBIsIeT HauboJiee SICHble 00paslbl NPUMEHEHHS HAydHOTO MeEToja
MO3HAHUsI, TO €CTh CII0CO0a MOJTy4eHHsI 10CTOBEPHBIX 3HAHUM O MUDE.

Onna W3 THaBHBIX 3a7a4 (PU3MYECKOTO 0O0pa3oBaHMsI B CTPYKTYypE OOIIETro
oOpa3oBaHusi COCTOUT B ()OPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronmxcs.

WN3ydernne ¢u3nku Ha 0a30BOM ypOBHE TPEAIOJAaracT OBJIaJCHUE
CIEAYIOUMMH KOMIIETEHTHOCTIMH, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTD SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPHPETUPOBaTH  JaHHbIE W  HCIOJb30BaThb  HAy4YHBIC
J0Ka3aTeNIbCTBA JJIsl [TOJTy4€HUS BBIBOJIOB.

emn wu3ydeHuss (U3UMKM HAa YpOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUs
onpenenensl B Konuenuuu mnpenonaBanust yuebHoro mnpeamera «@Pusmka» B
oOpazoBaTenbHbIX oOpranmzauusax Poccuiickoit ®enepanuu, peaTu3yOLMX
OCHOBHbIE  OO0IIEOOpa3OBaTENIbHBIE [POrPaMMbl, YTBEPKAEHHON pELICHUEM



Komernn MununctepctBa npocgerieHus Poccuiickoit denepannu (MpoTOKOJ OT 3
nekadps 2019 r. Ne [1IK4Bn).
Hean ndyyenus pusuku:

npuoOpeTeHne HWHTEepeca U CTPEeMJICHUS OOyJaromuxcss K HaydyHOMY
W3YUYCHUIO IIPUPOJBI, PA3BUTHUE HX HHTECIUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HaHUs U (popMHUpOBaHUE
MCCJIE0BATENbCKOT0 OTHOIIEHHUSI K OKPY’KAIOIIMM SIBJICHUSIM;
dbopMHpOBaHHE HAYyYHOIO MHPOBO33PEHHMS KaK pe3yibTara H3Yy4eHUs
OCHOB CTpOEHUs MaTepuu 1 GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKU;
dbopMupoBaHUe MNPEJICTABICHUN O poJid (PU3UKU JUJIT pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTABICHUHM O  BO3MOXKHBIX  cdepax  Oyayiei
npodecCHOHATBHON JIEITETbHOCTH, CBSI3aHHOM ¢ (DM3UKOMU, MOJArOTOBKA K
JalbHEWeMy 0Oy4eHHIO B ’TOM HalpaBJICHUU.

JlocTiokeHne ATHX Iejleld TpoTrpaMMbl 10 (U3UKE Ha ypOBHE OCHOBHOTO
o6111er0 00pazoBaHus 00ECTICUNBACTCS PEIICHUEM CIICYIONMX 3a1a4:

npuoOpeTeHne 3HaHUM O JHCKPETHOM CTPOSHHHM BEIIeCTBA, O
MEXaHMYECKUX, TEIJIOBBIX, OSJEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

nproOpeTeHNe YMEHHUN OMUCHIBATH M OOBACHATH (PU3MUECKUE SIBJICHUS C
UCII0JIb30BAaHUEM I0JTyYEHHBIX 3HAHUH;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUIMX pPAacYETHBIX 3a7ad ¢
UCTI0JIb30BAaHUEM bu3znaecKux Mo/IeeH, TBOPYECKHUX u
PAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOJI0OaTh MPUPOJIHBIC SIBJICHUS M BBITIOJHATEH OTIBITHI,
naboparopHble pabOThl W OKCIIEPUMEHTAIbHBIE  HCCJICOBAHUS  C
UCII0JIb30BaHUEM U3MEPHUTEIbHBIX IPUOOPOB;

OCBOCHHME NPUEMOB paboThl ¢ MH(popManmen GU3MIECKOTO COAEpIKAHUA,
BKJTIOYasi MHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHUAX (DU3UKH, aHATM3 U
KPUTHYECKOE OTICHUBaHUE NH(OPMAIINY;

3HAKOMCTBO €O cepamu nMpoheCCUOHATLHOU IeITeILHOCTH, CBI3aHHBIMU
C (muKO, W COBPEMEHHBIMHU TEXHOJIOTHSIMHA, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX (PU3UUECKOM HAYKH.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi oTBoaWTcs B 7 Kimacce — 51 wac (0,75 dYacoB B HEAENMO)

[Ipennaraemseiii B mporpamme 1no (pusuke nepedeHb J1adopaTopHbIX paboT U
OTBITOB HOCHUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOpP NPOBENECHHUS
Ja00paToOpHbIX PabOT M ONBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOEHHO CTEH



00yJaronmxcsi, CIUCKa AKCIICPUMEHTATBHBIX 3aMaHui, MpeiaracMbiX B paMKax
OCHOBHOT'0 TOCY/IapCTBEHHOI'0 IK3aMEHa 10 (hU3HKE.



COAEPKXAHUE OBYYEHUA
7 KJIACC

Pa3penl. ®uzuka v e€ posib B IO3HAHUH OKPYKAIOIIET 0 MUPA.

dusnka — Hayka O mnpupone. fBneHus npuponsl. PU3NUECKUE SBICHHUS:
MEXAHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeIMYMHBL I3MepeHue ¢uznueckux BenuuuH. Puznueckue
npudopsl. [lorpemnocTs n3Mepennid. MexayHapogHasi CuCTeMa EAUHMUIIL.

Kak ¢usuka wu Jgpyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOAY.
EcTecTBEeHHOHAayUHbIE METOJ TMO3HAHMS: HAOJIIOJIEHUE, MOCTAHOBKA HAy4HOTO
BOIIPOCA, BBIJBIDKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE FUIOTE3, OOBICHEHNE
HaOmogaemMoro siBjieHus. Onucanue GU3nyeCKuX IBJICHUN C MOMOIIbIO MOIETICH.

JHemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. @usnueckue MPUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
uu(GpOBBIM IPUOOPOM.

Pa3pen 2. [leppoHayaiabHble CBeICHHS O CTPOCHUM BelIECTBA.

Ctpoenue BemecTBa: aToOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThl,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEILIECTBA.

JBmwxenne uactul BeniecTBa. CBA3b CKOPOCTH JBWKEHUS YacTHI] C
Temriepatypoid. bpoyHoBckoe nBmwkenue, auddysus. BzaumoseilicTBuE ydacTHIL
BEILECTBA: IPUTSIKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHS BELIECTBA: CTPOEHUE T'a30B, KUIKOCTEW U TBEPIABIX
(KpUCcTaJUIMYECKHUX) Tel. B3auMOCBS3b MEXKAY CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJbI.

JHemoncmpauuu.

1. Habmonenne OpOoyHOBCKOTO IBHUKCHUS.

2. Habmonenue nuddyzum.

3. HaOmonenue — siBieHU#,  OOBACHSIONMXCS  NPUTSKEHUEM WU

OTTAJIKMBAHUEM YaCTUL BEIIECTBA.

Pa3znen 3. [IBukeHne M B3aUMO/1€ICTBHE TeJl.

Mexannueckoe IBWXKEHHE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOpOCTh IIPU HEPABHOMEPHOM JBMXKEHHMH. Pacuér mytu u
BPEMEHHU JBUKEHUS.

SIBnenne uHepuMu. 3aKOH WHEpUMHU. B3auMmonelcTBHE Tel Kak NpUYMHA
M3MEHEHHUSI CKOPOCTHM JBWKEHHsS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.



[InoTHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B EIUHUIIE
o0bEma BelecTBa.

Cuiia kak XapakTepUCTUKA B3auMojedcTBus Ten. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETPA. SIBJIEHUE TATOTEHUS U CHUIIA
TsoxkecTd. Cuiia TSKeCTU Ha pyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHnue
CWJI, HANPABJICHHBIX 0 ONHOM npsiMoi. PaBHonelcTByromas cwi. Cuna TpeHus.
TpeHne CKOJIbKEHUA U TPEHUE ITOKOS. TpEeHNE B PUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaGnromeHrne MeXaHWIECKOTO JBKEHHUS Tea.

2. M3mepeHune CKOPOCTH NPSIMOJIMHENHOTO ABUKEHUS.

3. HabGmonenue siBjieHUs UHEPIIUHU.

4. HaGmroneHue u3MeHeHus CKOPOCTH MTPY B3aUMO,IUCTBUU TEJL.

5. CpaBHEHHE MacC M0 B3aUMOICUCTBUIO TE.

6. CoKeHHE CUJI, HAIIPABJIEHHBIX 110 OJTHOU MPSIMOMU.

Pa3znen4. laBiieHne TBEPABIX TeJ, ) KUAKOCTEN M Ta30B.

Jasnenue. CriocoObl yMEHbIICHUS U YBEIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUsI Ta3a OoT 00bEéMa, Temneparypbl. llepegaua naBneHwus
TBEPIABIMU TEJIAMU, XUAKOCTAMU M razamu. 3akoH llackans. IIneBmarnueckue
MallvHbl. 3aBUCUMOCTh [JaBJICHUS XUAKOCTU OT IIyOWHBL ['MapocTarnyeckuii
napajgokc. CooOmarommuecs cocyapl. [ uapapmmueckue MEXaHU3Mbl.

Atmocdepa 3emnu u armocepHoe aAasieHue. [IpuyuHbl CyliecTBOBaHUS
BO3yIIHON 00070uku 3emin. OmnbiT Toppuuemnu. M3mepenue atmocdepHOro
JaBJICHUSA. 3aBUCUMOCTh aTMOC()EPHOro JaBJICHUS OT BHICOTHI HAJl YPOBHEM MODSL.
[IpuGops! Ay u3MepeHust atMoc(HepHOTO TaBICHHUS.

JleicTBUE KUIKOCTHU Y T'a3a Ha MOIPYKEHHOE B HUX TENO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBaHue.

Hemoncmpayuu.
3aBHCUMOCTD JIaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenada aBiieHUS KUAKOCTBIO U Ta30M.

Coobmarormecst COCYIbI.

I'mppaBimueckuit nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAIKUBAIONIEH CHJIBI OT O0BEMa TOTPYXKEHHOW YacTH

SR T o o

TeJIa Y INIOTHOCTH KUIKOCTH.
PaBeHCTBO BHITAIKHUBAIOIIEH CUJIBI BECY BBITECHEHHOM )KUIKOCTH.

N

8. YcIlloBHE TUIaBaHUS TEI: IUIAaBaHWE WA MOTPYKEHHUE TeJl B 3aBUCHMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TEJIa M KUIKOCTH.

Pa3genS. PaGora u MOIIHOCTH. JHEPrus.

Mexanndeckast paboTa. MOIITHOCTS.



[IpocThie MeXaHW3MBI: pblUar, OJOK, HAKJIOHHAS TIUIOCKOCTh. I[IpaBmio
paBHOBecusi pbrara. lIpumMeHeHwe mnpaBuia paBHOBECUS pbluara K OJIOKY.

«3onotoe mpaBwio» MexaHuku. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dSHeprus. KuHetndeckas W NOTCHUMAIBHAS OHEPTUA.
[IpeBpanieHre 04HOTO BHUa MEXaHUYECKOU SJHEPTHUU B IPYTOM. 3aKOH COXPaHEHUS
DHEPTUU B MEXAHHUKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBIX MEXaHU3MOB.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yuenue QpuU3MKu Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3oBaHMUs HAIpPaBJICHO

Ha JOCTHUKCHUC JIMIYHOCTHBIX, MCTAIIPCAMCTHBIX U IPCAMCTHBIX O6p a30BaTCJIbHBIX

pE3yJIbTaTOB.

B pesynbTare m3ydenus (GU3MKH Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuatomierocsi 0yayT copMHUpPOBaHbI CIACAYIOMIME JMYHOCTHBIC PE3YIbTAaThl B
JaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA

- TPOSIBJICHUE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(du3nyuecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JIOCTIKCHHSIM POCCUNCKUX YIEHBIX -(DHU3UKOB;

2) rpa:KIaHCKOT0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4acTHIO B OOCYKJIEHUU 0OIIIECTBEHHO3HAYMMBIXU
ATHUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHHIM
bu3uKy;

- OCO3HaHWE BAXHOCTH MOPAIbHO-3TUYECKUX MNPUHLMUIIOB B AEATEIbHOCTH
Y4€HOTO;

3) 3¢TeTH4eCKOr0 BOCIIUTAHUSA

- BOCTIPHSITUE ACTETHMUECKUX KadeCTB (DM3MUECKON HAYyKH: €€ TapMOHHYHOTO
MIOCTPOEHM S, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT' 0 IO3HAHMS:

- OCO3HaHWE IIEHHOCTH (PHU3NUECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHWS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BAKHEUILICH COCTABJISIONICH
KYJIbTYpHI;

- pa3BUTHE HAyYHOUW JFOOO3HATEIHHOCTH, WHTEpeca K HCCIEI0BATEIhCKOM
NEeSATENbHOCTH;

5) <¢opMmupoBaHus  KyJbTYpbl 3M0POBbSI M  3MOIMOHAJILHOIO
0J1aronoJry4ms:

- OCO3HaHHWE IIEHHOCTU Oe30macHoro olOpa3a KW3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAKXHOCTH TMPaBUJ OE30TAacHOTO TIOBEJACHHUS Ha
TPaHCIOPTE, HA JOPOTaX, C DJIEKTPUUECKUM M TEIUIOBBIM 00OpPYJIOBAaHUEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa pedUICKCHH, TMPU3HAHUE CBOETO0 IMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y JPyroro 4eioBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

- aKTMBHO€ Yy4YacTHE B PCIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTe/IbHOM  OpraHu3alMi, TOpoja, Kpasi) TEXHOJOIMYEeCKOW H



COIMAJIbHOM HANpaBJICHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (U3UIECKUX
3HAHMI;

e - HHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPOdeccuid, CBI3aHHbIX C (PUBHKOIA;

e 7)IK0JOrH4eCKOro BOCIIUTAHUSA:

e - OpHUCHTAIMsI Ha NPUMEHEHHE (PU3MUECKUX 3HAHUM ISl pelieHus 3ajad B
00JIaCTU OKpY)KaroLIEW cpeapl, IJIAHUPOBAHMSI MOCTYNKOB W OUEHKH HUX
BO3MO>KHBIX IIOCJIEICTBUN JJIs1 OKPY>KAFOIIEH CPEbI;

e - OCO3HaHHE IVIO0ATBHOIO XapaKTepa SKOJIOTMUECKHUX MpOOJIeM U IMyTed HuX
peLICHNS;

e 8) ajanmmanMu K M3GMEHSIOUWMMCH YCJOBHMAM COLMAJIBHOW U NPHUPOIHOH

cpeabl:

e - TOTPEOHOCTh BO B3AUMOICHUCTBMU TPH BBIMOJHEHHHA HUCCIACAOBAHUN W
NPOEKTOB (DM3UYECKOW HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
JIPYTHX;

e - TIOBBINICHHE YPOBHS CBOCH KOMIICTEHTHOCTH 4epe3 MPaKTUYECKYIO
JEATCIbHOCTD,

e - MOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM UHCJIE (OPMYIMPOBATH
UJeH, TOHATUS, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHMWE AeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTU
pu3ukuy;

e - IUIAHUPOBAHME CBOETO PA3BUTUS B MPHUOOPETEHHUH HOBBIX (DU3UUECKHUX
3HAHUM;

e - CTpEMJICHUE aHAJIM3UPOBATh U BBISBJISITH B3AUMOCBSI3HU NPUPO/Ibl, OOILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTI0JIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKA CBOMX JEHUCTBUM C YYETOM BIMSAHMA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX IJI0OATbHBIX TOCJIE/ICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHHs mporpaMMbl 1Mo (M3UKE HAa ypOBHE OCHOBHOTO
ob1iero oOpa3zoBanus y oOy4daronierocs 0yayT c(hopMUpoBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIIOYAOIIME TT03HABATEIbHbIC YHUBEPCAIbHBIC YICOHbIE ICHCTBYA,
KOMMYHUKAaTHUBHBIC  YHHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUS, PETyJISITUBHBIC
YHHUBEPCaJIbHbIE y4eOHBIC JCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eilCTBUA

ba3oBblegornueckue aeiicTBUA:
e BBISIBJIAATH H XapaKTepI/IBOBaTB CYH_IGCTBGHHBIG HpI/IBHaI(I/I 06’beKTOB
(saBIEHUN);



YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIUKN, OCHOBAHUS IS
000011ICHHSI 1 CPAaBHEHUS;

BBISIBJISITh 3AKOHOMEPHOCTH ¥ IPOTHBOPEUHUS B paCCMaTPUBACMBIX (haKTax,
JAHHBIX U HAOTIOACHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHHUSIM;
BBISIBJISITh TIPUYHUHHO-CJICICTBEHHBIC CBS3U TMPHU HM3YYCHHH (PU3UUECKUX
SIBIICHUI ¥ TPOIIECCOB, JIENIaTh BHIBOJBI C HCTIOJH30BAHUEM JCTyKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIIOYCHUH, BBIJIBUIaTh THIIOTE3bI O B3aUMOCBSI3SIX
(bU3NYECKUX BEININH;

CaMOCTOATENbHO BBIOMpaTh CHoco0 peleHus y4yeOHOM (QU3nUecKoit
3a7aun (CpaBHEHUE HECKOJBHKUX BapHAHTOB PEIICHHs, BHIOOp HambOoee
TIOJIXOISIIIETO C Y4ETOM CaMOCTOSITETIHHO BhIJICTICHHBIX KDUTEPUER).

Bba3oBble uccienoBareLCKHE 1€ HCTBUA .

UCII0JIb30BaTh BONPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT IO3HAHNUS,
IPOBOAUTH MO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY OTIBIT, HECJIOAKHBIN
(U3NUECKUl DKCIIEPUMEHT, HEOOJBIIOE UCCIEIOBaHUE (PUZHMIECKOTO
SIBJICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpMAIIHIO,
MOJIyYE€HHYIO B XO/JI€ UCCJICIOBAHMS MJIM HKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHS U BBIBO/BI MO pE3yIbTaTaM
NPOBEIEHHOr0 HAOJFOIEHUS, OTIBITA, UCCIIEOBAHMS;

IPOrHO3MPOBATh  BO3MOJXKHOE JlajbHeilee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAKXKE BbIABUTATH MTPEATIONOKEHU 00 UX Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

NPUMEHSTh Pa3JIMUHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOChl NPU MOUCKE U
oTOope MH(OpMAIMKM WM JAHHBIX C YYETOM MPEIJIOKEHHOW ydeOHOM
buznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HMH(OPMAIIUIO
Pa3JIMYHBIX BUJOB U (POPM MTPEICTABIICHUS;

CaMOCTOSITEIbHO ~ BBIOUPATh ONTUMAIbHYIO (GOpMYy  MpPEICTaBICHUS
uHbOpMaAIlMM ¥ WUTIOCTPUPOBATh peIllaeMble 3a7aud  HECJIO0>KHBIMU
CXeMaMH, TuarpaMmmMamMu, HTHOU rpaduKoi U UX KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIE YHHMBEPCAJIbHbIE YUeOHbIC 1eHCTBUA:

B XoJe OOCYXXJIeHHUs yueOHOTO Marepuaia, pe3yibTaToB JIAOOpaTOPHBIX
paboT M MPOEKTOB 3aaBaTh BOTPOCHI TI0 CYIECTBY 00CYKIaeMOW TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHWe 33Ja4ud W TOIepKaHue
0J1aro’KenaTebHOCTH OOIEHUS,

COTIOCTABISITh CBOM CYXKJICHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
raiora, 0OHapyKHUBATh Pa3IMIUE U CXOJICTBO MO3HIINN;



BBIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX U INCbMEHHBIX TEKCTAX;
MyOJMYHO MPEICTABIATh PE3YAbTAThl BHINOJHEHHOTO (PU3UUECKOTO OTbITA
(3KCTIEpUMEHTA, UCCIICA0BAHUS, IPOEKTA);

NOHMMAaTb M HWCIOJIb30BAaTh  MPEMMYIIECTBA  KOMaHAHOM U
UHIMBHUIYaJbHOM palbOThl MpU PpEUIEHUH KOHKPETHOM (PU3MUECKOi
npo0JIEMBl;

IPUHUMATh LEJM COBMECTHOM JESATEIILHOCTH, OPTaHU30BbIBATh JIEHCTBUSA
no e€ [OCTMKEHHUIO: paclpeleNsiTh pOJH, OOCYXAaTh TMPOLECCHl U
pe3yNbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHS HECKOJIbKHX JIFOICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAs KaueCTBEHHOIO pe3yibTaTa 1o
CBOEMY HANpAaBJICHUIO W KOOPAUHUPYS CBOU JEUCTBUA C JPYTUMU
YJIeHaMU KOMaH/bl;

OLICHMBAaTh Ka4€CTBO CBOEr0 BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENbHO CPOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMO1UCTBUS.

PeryasTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS

Camoopranusanms:

BBISIBJIATH NPOOJIEMBbl B JKM3HEHHBIX U y4E€OHBIX CUTyalUAX, TPEOYIOUMX
JUIsL pelieHus: (pU3n4ecKux 3HaHUi;

OPUEHTUPOBATHCS B  PA3JIMUHBIX TMOJAXOAAX NPUHATUS  PELICHUN
(MHOUBHUyaJIbHOE, TPUHSATUE PELICHUSI B TPYIIE, MNPUHITHE PELICHUN
rpymnmon);

CaMOCTOSITEIIbHO COCTABIISITh aJITOPUTM pelIeHusl (PU3UUECKON 3a1auu UIH
IUIAaHA HCCJIEIOBAaHMS ¢ Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apTyMEHTUPOBATh IIPEJIaraeéMble BApUAHThI PEILICHUI;
JieNaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3@ PEIICHHUE.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYallMy U MIpeaJiararh miaH e€ u3MeHEHUs;
OOBSACHATH MPUYMHBI  JIOCTIXKEHUS  (HEAOCTHIKEHHUSI)  PE3yJbTaToB
JeSTeIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh (B TOM UKCJI€ B XOJ BBITIOJHEHUS
(GU3MUECKOro  KCCJENOBAaHWS WM TPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENNLCTB, WM3MEHMBIIMXCS CHUTYallil, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKILMX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTA IIEJIU U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JPYIoro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHU
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU PEIICHUU (PU3NUECKUX 3a/1a4 UITH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPaBO APYToro.



HPE/IMETHBIE PE3YJIBTATbBI

K xoHniy o0yuenus B 7 Kiacce npeaMETHbBIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTD Y 00yUarOIIMXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHS: (U3MUECKHME U XUMHUYECKHE  SBJICHMUS,
HaOJI0ICHNE, HKCIIEPUMEHT, MOJAENb, TUIOTe3a, CAHMHULBI (PU3NYECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BeEIllecTBa (TBEpPHOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, TMPSIMOJUHEWHOE), TPacKTOpHsi, PaBHOAECHUCTBYIOLIAS
cuna,  aepopmanusa  (ympyras, — IJIaCTHYECKasi),  HEBECOMOCTb,
COOOIIArOIIECS COCYBI;

pazmmuarh sBiIeHUs (auddy3us, TEMIOBOE IBUKEHHE YaCTHI] BEILECTBA,
paBHOMEPHOE  JBWKEHHE, HEPaBHOMEPHOE  JIBWKEHHE, HWHEpLH,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OCBIO
BpallleHus, Iepenadya JaBleHUs TBEPABIMU TEJIaMH, >KHJIKOCTAMU U
razamu, arMmoc(epHoe JaBieHUE, IUIaBaHUE TeJ, MpPEBpallCHUs
MEXaHUYECKOW 3HEPTUHU) MO ONHCAHUI0 MX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOILIMX JAaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBIIEHUE HW3YYEHHBIX (M3UYECKUX  SBJICHUH B
OKpY’KalolIeM MHpE, B TOM 4MCJEe (PU3INUECKUE SBJICHUS B MPUPOJE:
OpUMEPHl JBWKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOW M HEXKUBOU
OpUpoJe, JEUCTBUE CWIIbI TPEHUS B TNPUPOAE M TEXHUKE, BIMSHHUE
arMOC(EpHOTO JIaBJICHUS Ha KUBOM OpTraHW3M, IUIaBaHUE pbIO, pblYar B
TeJle YelI0BeKa, IMIPU 3TOM MEPEBOJUThH MPAKTUUECKYIO 3a/1a4y B yueOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOUCTBA (MPU3HAKK) (PU3NYECKUX SIBJICHU;
OTIMCHIBATh U3YYEHHBbIE CBOMCTBA TeN U (PU3MUECKUE SIBJICHUS, UCTIOJIB3YS
buznyeckue BeMUYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tela, CUja TpEHUs, MAaBiieHUue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIASl CUJIA, MEXaHWYecKas paboTa, MOUIHOCTh, IJIEUO CUJIBL,
MOMEHT CHJIbI, KOI(PQOUIMEHT TMOJE3HOTO JEUCTBUS MEXAHHU3MOB,
KUHETUYECKass M MOTEHIUabHAs SHEPrus), NpU OMUCAHUM MPABUILHO
TPakTOBaTh  (PU3MYECKUI  CMBICI  HCTOJB3YyEMbIX  BEJIWYWH,  UX
0003HaYEeHMUs] U E€IUHUIBI (PU3UUECKUX BEJUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C JPYTMMU BEIUYMHAMU,
CTPOUTH rpaK U3YUEHHBIX 3aBUCUMOCTEN GU3NUECKUX BEJMUNH;
XapakTepu30BaTh CBOWCTBA TeN, (PU3UYECKUE SIBJICHUS M MPOLIECCHI,
UCIIOJIB3YS TIpaBUJIa CJIOXKEHUs CWII (BJIOJIL OAHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBWIo paBHOBecHUs pbidara (010ka),



«30JI0TO€ TPAaBHJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTHM, MpPU HTOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKoHa W
3aIMCHIBATH €r0 MAaTEMATUYE€CKOE BBIPAKEHHUE;

OOBSCHATH (pU3NUECKUE SBJICHUS, IPOLIECCHI U CBOICTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMd IPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CIICICTBEHHBIE CBS3M, CTPOUTH OObsICHEHUE u3 1—2
JIOTUYECKUX IIaroB C OMOpoi Ha 1-2 u3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SIBIICHUN, PU3NUECKUX 3aKOHA I 3aKOHOMEPHOCTH;

pelmarb pacdy€THble 3amauud B 1—2 NEUCTBUA, UCHOJNB3YsS 3aKOHBI U
dbopmyibl, cBs3BIBaONIMEe (U3UUECKHE BEIWYUHBI: HA OCHOBE aHAIM3a
YCJIOBHS 33[1a4¥ 3alUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3HMUECKUE
BEJIMYUHBI B (OpMYJbl M MPOBOAUTH Pacu€rbl, HAXOAUTh CIPABOYHBIE
JlaHHbIE, HEOOXOAUMBIE JJIsl PEIEeHUs 3a]lad, OLCHUBATh PEATMCTUYHOCTh
MOJTYy4YE€HHOW (PU3NUECKOM BETMUNHBI;

pacro3HaBaTh MPOOJIEMBL, KOTOPBIE MOYKHO PEIIUMTh MPU [OMOIIU
(U3NUECKUX METOJIOB, B ONMCAHUM UCCIICA0OBAHNUS BbIACISATH MPOBEPSIEMOE
npeanoyioxkeHue  (TUIoTe3y),  pasjmyaTb W HUHTEPHPETUPOBATH
MOJIyYCHHBIN pe3yJbTaT, HaXOJAUTh OIIMOKM B XOJE€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3YJIbTATAM;

OPOBOAUTH OIBITHI O HAaOMIOACHUIO (DU3UYECKUX SBJICHUH WU
buznueckux CBOMCTB TEN: dbopmynHrpoBarh MIPOBEPSIEMBIE
MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHMs,
3aMMuChIBaTh X0 OMBITA U (GOPMYIUPOBATH BHIBOBI;

BBINIOJIHATG MPSIMBIE W3MEPEHUSI PAcCTOSIHWS, BPEMEHHM, MAacChl Tela,
o0béMa, CWJIBI W TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M
nu(pOBBIX MNPHOOPOB, 3aMKCHIBATH TMOKAa3aHUs MPHOOPOB € YUYETOM
3aJ1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTU OJJTHOU (PM3UUECKOW BEIUYUHBI OT
JIPYrol ¢ HCTIOJBb30BAHUEM MPSIMBIX H3MEPEHUHN (3aBUCHUMOCTH IyTU
PAaBHOMEPHO JBHIKYLIErOCS Tela OT BPEMEHU [IBWKEHUS TeJa, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tela, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHMS OT TUIOIIAA CONMPUKOCHOBEHUS TEN, CUJIbI
YIOPYTOCTU OT YAJIMHEHUS] TPYKUHbBI, BBITAIKUBAIOIIEH CWIIBI OT 00BbEMa
IOTPYKEHHOM YaCTH TeJla U OT IUVIOTHOCTH JKUJIKOCTH, €€ HE3AaBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCJIOBHMA
IUTaBaHUsl TeJl, YCJIOBUW paBHOBeCHs pbluara U OJIOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4E€OHOTO MCCIIEIOBaHMs, COOMpaThb YCTaHOBKY H
BBITIOJIHATh M3MEPEHHUS, CJEAYyd MNPEJoKeHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIHMYMH B BHJIE



OpeIJIOKEHHbIX Ta0iuil U rpaduKoB, JeiaTh BBIBOJBI MO pPE3ybTaTaM
UCCJICTOBAHUS;

NPOBOJIUTh KOCBEHHBbIE M3MEpPEHHs (PU3NUECKHX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJIOTO TeNa, CHJIAa TPEHUS CKOJIbKEHUs,
JaBJIEHUE  BO3/AyXa, BBITAIKUBAIOIIAS  CHJa, JCHCTBYIOIIas  Ha
NOTPYXEHHOE B KUIKOCTh TeJI0, KOA(PPUIMEHT TOJE3HOTO IEeHUCTBUS
OPOCTBIX MEXaHU3MOB), CJeAyd NPEAJIOKECHHOW WHCTPYKIUH: TpH
BBITIOJTHEHUU H3MEPEHUN COOMpaTh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCJISATH 3HAYE€HIE HCKOMOI BEJTMUHHBI;

cO0JII0/1aTh TpaBMIIa TEXHUKH 0€301MacHOCTH NpHU padoTe ¢ 1abopaTopHbBIM
000py/I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETP, IMHAMOMETpP, COOOLIAIOIIMECS COCYAbl, Oapomerp,
phIvar, Mo BWKHBIN U HETOIBHKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;
XapakTepu30BaTh MPHUHLMUIBI JEHCTBUS M3YyYEHHBIX NPHOOPOB H
TEXHHYECKHX YCTPOICTB € OMOpOW Ha UX omucaHus (B TOM YHCIIE:
MNOJIIMITHAKYA, YCTPOWCTBO BOAOMPOBOJA, THUIAPABIMYECKUI  mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJICHUN M HEOOXOoIuMble (DM3UUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJAUTH  TPUMEpPHl  (HaXOAUTh  MHPOpPMAIMIO O  TPUMEPax)
NPAKTUYECKOTO HCTIOJIL30BAaHUSA (PH3MUYECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU 11 oOecrieueHus: 0€30MacHOCTH Mpu OOpallleHn ¢ mpudopamu u
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJCHHS
HOPM 3KOJIOTUYECKOTO TOBEICHUS B OKPY>KAIOLIEH CPEJIE;

OCYIIECTBIISIT OTOOP HCTOYHHMKOB wuH(popmanuu B HMHTepHeTe B
COOTBETCTBHHU C 33JaHHBIM NMOUCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAHUH © TyTéM CpaBHEHHS PAa3JIMYHBIX HCTOYHHKOB BBIICIATH
UHPOPMAITUIO, KOTOpasi SBISICTCS TPOTUBOPEYHMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCII0JIb30BaTh TPH BBIMOJHEHUN y4E€OHBIX 33JJaHU HAYy4YHO -TIOIMTYJSIPHYIO
autepatypy  (usmMyeckoro  cojiep)KaHus, CIpPAaBOYHBIE MaTepUabl,
pecypchl cetn MHTEpHET, BIageTh NpuéMaMy KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBanusi MHPOPMALIUY U3 OJHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHe MUChMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(OpMAIMK (PU3NMIECKOTO COACPKaHUs, B TOM
yycie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs] O pe3ysbTarax MpPOEKTOB
WA y4yeOHBIX HCCJCIOBAaHUM, MpPU H3TOM TPaAMOTHO UCHOJB30BATh



W3YYCHHBIM TOHSATUHHBIM ammapar Kypca (QHU3UKH, COTPOBOXKIAThH
BBICTYIUICHHUE MPE3CHTALINEM;

IPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCJIEAOBAHUM pacpenessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMU 3a/Ia9aMH,
CIEAUTh 3a BBINOJHCHUEM IUIaHA JCHUCTBUW, AaJIE€KBATHO OILICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbL,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YAUTHIBASI MHEHHUE OKPY>KAIOIIUX.



TEMATUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontpoabhubie | IlpakTnueckue
n/n NporpaMMbl Bcero o0pa3oBare/bHBIE
padoThI padoThl
pecypcebl
Paznen 1.@usuka u e€ posib B NO3HAHUM OKPYKAIOLIET0 MHPA
bubmmoreka [IOK
11 dusiia - Hayka o mpupose 2 https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
12 DH3HYECKHE BEIHHHbI 2 1 https://m.edsoo.ru/7f416194
. bubnuotexa LIOK
1.3 EcrecTBEeHHOHay4YHBIM METO/ ITO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Paszne 2.1lepBoHayalibHble CBeleHUS O CTPOCHUM BelleCTBA
bu6nmoreka [IOK
21 CTpoeiiie beriecTBa 1 https://m.eds00.ru/7f416194
99 JIBUKEHME U B3aUMOJICVICTBUE YaCTHL] 9 1 bubnuoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nunoreka [JOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBu:keHUE ¥ B3aUMO/IeiCTBHE TeJl
bu6nmoreka [IOK
3.1 MexaHUeCK0e ABHOKEHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepnus, macca, IJI0THOCTD 4 1 bubmuoreka [IOK
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https://m.edsoo.ru/7f416194

Bbu6nunoreka [JOK

33 Crna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znen 4./1aBieHue TBE pabIX TeJl, ’KMIAKOCTE i M ra30B
41 Hasnenue. [lepenava gaBieHus TBEPABIMU 3 bubmuoreka [IOK
' TeJIaMH, JXKUJIKOCTSIMU M ra3aMH https://m.eds00.ru/7f416194
bubmmoreka [IOK
4.2 Hanenne KuaKocTH 5 https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
4.3 Atmocdeproe aasienme 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE )KUJKOCTH U Ta3a Ha MOTPYKEHHOE ; 3 bubnmnoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 5.PaGora u MOIHOCTb. JHeprus
bu6nmoreka [IOK
51 Pabora 1 MOLIHOCTS 3 1 https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
52 Tpoctbie MeXaHHMEI > L https://m.eds00.ru/7f416194
bu6nunoreka [JOK
53 Mexaruecias sueprus 4 1 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBIHIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 68 12
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IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Ne i/

Tema ypoka

KoanuyecrBo yacoB

KonTpoJsbHbIe

Bcero
patdoThI

[pakTnueckue
padoThbI

Jlara
U3yYeHHUs

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchl

®usnka — Hayka o npupoze. SABieHus
npupoasl. usnueckue sBJICHUS

Mexann4ecKre, TCILIOBLIC,
3JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

dusnyeckue BEIUYUHBI U UX
M3MepeHue

Kak ¢u3uka u apyrue ecTecCTBEeHHbBIE
HAYKH U3y9arOT MPHUPOTY.
EcTecTBeHHOHAYYHBIN METO/
nosHanus. Onucanue QPU3nYecKux
SIBJIEHUU C IIOMOIIBI0 MOAENIEN

Bbu6muorexka [JOK
https://m.edsoo.ru/ff09f72a

Ctpoenue BemectBa. OMBITHI,
JTOKA3bIBAOIIME JTUCKPETHOE CTPOCHHE
BEILECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

ArperaTHLIe COCTOsIHH A BC€HIICCTBA

B3auMocBsI3b MEXTy CBOMCTBAMU
BCHICCTB B PA3HBIX arp€raTHbIX
COCTOSHUAX U UX
ATOMHOMOJIEKYIIIPHBIM CTPOCHHEM.
OcoOEHHOCTH arperaTHBIX COCTOSTHUI

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0378



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

BObI

Mexannueckoe NBUKEHUE.

8 PaBHoMepHOE 1 HEpaBHOMEPH bubmnorexa [IOK
OMCPHOC 1 HEPABHOMEPHOC https://m.edsoo.ru/ff0a05c6
JIIBYOKEHUE
9 Ck Tb. EMHUIIEI CK TH Eubmrorexa HOK
OPOCTb. B 1B CKOpOC https://m.edsoo.ru/ff0a079c
10 p bu6mmorexa [IOK
ACHCT IIyTH 1 BPCMCHH JIBHKCHHIA https://m.edsoo.ru/ff0alae4
HNuepnus. 3akoH HHEPIIUH.
11 B3ali)1\]jo elicTBue TerI?aK IIpUYUHA bubmnorexa [OK
A P 1 https://m.edsoo.ru/ff0a0c10
U3MEHEHUS CKOPOCTH JIBUKEHUS TEII
1 [InoTHOCTH BemecTBa. Pacuer Macchl u bubmuoreka [IOK
00BbeMa Tejia o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
13 Pemenue 3agau mo teme "[ImoTHOCTH bubmuoreka [IOK
BemecTsa" https://m.edsoo.ru/ff0al23c
Cuula Kak XapakTepHucTHKa
14 B3aumoeiicTBus Ten. Cuiia ynpyrocTH.
3axoH ['yka
15 SIBaenue tarorenus. Cuiia TOKECTH
CBs13p MEXIY CHIJIOHN TSHKECTU U MAacCOu
16 B p bubmuoreka [IOK
Tena. Bec Tela. TellieHte 3a/iad no https://m.edsoo.ru/ff0al778
teme "Cuma tsoxkecta"”
bu6nuoreka [IOK
17 .
Msuepenne cur. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
18 .
Bec Tena. Hesecomocs https://m.edsoo.ru/ff0al778
19 CioxeHue IByX CHUJI, HAlIPaBJICHHBIX bubnmoreka [IOK

1 .
YpoK npodopreHTaLMOHHON HanpaBAEHHOCTH



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

10 OJHOM psAMON. PaBHOIEH CTBYIOLIAA
CHII

https://m.edsoo.ru/ff0ala70

TpeHI/Ie CKOJIB’)KCHHUA U TPCHHUC IOKOA.

bu6nmuoreka [IOK

20
TpeHue B IpuUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
" Pemenue 3amay Ha onpenencHue
PaBHOJICHCTBYIOLICH CHJIBI
Pemenne 3amau mo remam: «Bec Temnay,
22 « a(bvlqecxf[)e HU300paKEHHUE CHUIT Bubmorexa [IOK
P vp ", https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOJCUCTBYIOIIAS] CHIDY
KontponbHas pabora o remam:
«MexaHnueckoe JBHKeHHEY, «Macca,
23 MJIOTHOCTBY, «Bec Temay,
«'paduueckoe M300paKEHUE CHUI»,
«CHIIBI»
» Hasnenne. CriocoObl yMEHBITICHUST 1 bubmuorexa [IOK
YBEJIMUYEHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
5 JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHUSI bu6mmoteka [IOK
raza oT 00béMa, TemrepaTypsl https://m.edsoo.ru/ff0a2376
26 [lepenaya naBiieHMs TBEPABIMU TEIAMH, bubnuoreka LIOK
JKUIKOCTAMHU U razamMu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
- JlaBjieHuE B )KMIKOCTH U rase, bubmuoreka IIOK
BBLI3BAHHOE JEUCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
bu6nuoreka [IOK
28 CooOmaronmecst cocyibl
HatortH Me https://m.edsoo.ru/ff0a2970
29 I'mppaBandeckuii mpecc bubmmorexa TIOK
b p https://m.edsoo.ru/ff0a3136
30 Manomerpsl. [lopHEBOM KU IKOCTHBIA

22 o
YpOoK Npo¢dopreHTaLMOHHON HanpaB/ieHHOCTH



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

HacocC

Atmocdepa 3emin. [Iprunnbl
CYLIECTBOBAHHSI BO3AYLIHONH 000JI0YKA

bubnuoreka LIOK
31 3emut. 3aBUCUMOCTB aTMOC(EPHOTO htI,;IpSJ_I/I//ImTe dlz;o;lru /6f0a2b5a
JABJIEHUSI OT BBICOTHI HaJl YDOBHEM — '
Mopst
bubnuoreka LIOK
32 Bec Bo3nyxa. ATmocdepHoe naBieHue https//m.e dsoglru /f0a2b5a
33 N3mepenue atmocepHOTo AaBlICHHUS. bubnunoreka [IOK
OnbIT TOppI/IquHI/I https://m.edsoo.ru/ff0a2da8
24 3aBHCUMOCTb aTMOC(HEPHOTO JTaBJICHHUS bubnuotexa LIOK
OT BBICOTHI HaJT yDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
3 Bbapometp-anepona. AtmochepHoe bubnuorexa [IOK
JABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
36 Pemenne 3amay mo treme "
AtmocgepHoe naBieHue"
EHCTBHE XKUJIKOCTU U Ta3a Ha
A A bubmuoreka [IOK
37 IIOIPY’KEHHOE B HUX TeN0. ApXuMea0Ba https2/m.edsoo. ru/ff0a3276
cuia '
bubmuoreka IIOK
38
Inapanue Ten https://m.edsoo.ru/ff0a3a96
Pewenne 3anay no remam: «llnaBanue
bubmuoreka IIOK
39 cynoB. BoznyxonnaBanuey, «JlaBienue https/m.edsoo.ru/f0a3654
TBEPIBIX TEJ, JKUJKOCTEH U Ta30B» o '
KonTponwsnas pabota o teme
40 «JlaBneHue TBEPABIX TEII, )KUAKOCTEN U

ra3oB»/Bcepoccuiickas mpoBepoyHas
paboTa mpu MPOBEACHUH C



https://m.edsoo.ru/ff0a2b5a
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/ff0a3a96
https://m.edsoo.ru/ff0a3654

HCIIOJIB30BAHUEM KOMITBHOTCPA

bubmuoreka [IIOK
41 Mexanudeckas pabora
FHcckad pabot https://m.edsoo.ru/ff0a3f82
bubmuoreka [IOK
42 .
MotrocTs. EAHUIb MOIHOCTH https://m.edsoo.ru/ff0a3f82
43 [IpocTeie MexaHWU3MBbI. Phryar.
PaBHOBecue cuit Ha peryare
Pemenune 3amgad mo teMe «YCI0BUA bu6mmorexa [JOK
44
PaBHOBECHUS pblyara https://m.edsoo.ru/ff0a48a6
45 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK
MoumocTs, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunertnueckas bubnuoreka LIOK
46
Y HOTEHLMAJIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
47 3aKOH COXpaHEHHS] MEXaHUYEeCKOU bubnmoreka [IOK
SHEPIUH https://m.edsoo.ru/ff0a4360
Kontponbsnas pabora o teme «Pabota
1 MOITHOCTb.
48 Dueprus»/Beepoccuiickas
MPOBEPOYHAs paboTa MPH MPOBEICHUN
Ha OyMa)KHOM HOCHUTEJE
49 PezepBHbIii ypok. PaboTa ¢ Tekcramu bu6mmotexa LIOK
no teMe "MexaHuueckoe NBIDKeHHE" https://m.edsoo.ru/ff0adee6
PesepBHbiii ypok. Pabota ¢ Tekctamu
50 mo TeMe "JlaBieHune TBEPABIX TE Bubmmorexa HOK
B p ? https://m.edsoo.ru/ffO0a4ffe
JKMJIKOCTEH U ra3oB"
Pesepnbiii ypok. PabGora ¢ Tekctamu
51 o Teme "PaboTta. MOIMHOCTS.

Oneprus”



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

51







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» ®uzuka 9 knace/ [epoimkun .M., I'ytauk E.M., HBanos A.W. u nip.
AximonepHoe o0mectBo «M3narenbctBo «IIpocBemienne»

» ®uzuka 9 knace/ [epoimkun A.B., I'ytHuk E.M. O61iectBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTRIO «J[PODAY ; AKIImoHEpHOE 00IIECTBO
«M3narensctBO «IIpocBelieHne»

» ®Gusuka 9 kmacc/ [epeimkua A.B. O01mecTBO ¢ OTpaHMYEHHOM

OTBCTCTBCHHOCTBIO «HBI[&TGJIBCTBO «IK3aMeH»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NP POBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
UHTEPHET

https://myschool.edu.ru
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