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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no (usuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJICHA
Ha OCHOBE IOJIOKEHUN U TPeOOBaHHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBatenbHON mporpammel, npeacrasieHHbx B DI'OC 00O, a taxxke ¢
yuaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OPraHU3alMI0 U3YYeHUsS! (PU3MKU
Ha JIeSITEIbHOCTHOM OocHOBEe. B mporpamme mo (pU3MKE Y4YWUTHIBAIOTCS BO3MOKHOCTH
yaeOHOTO mpenMera B peanusammu TpeboBanmii PI'OC OOO Kk mMmIaHUPYEMBIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOYy4YeHHUs, a Tak:Ke MEXKIPEAMETHbBIC
CBSI3M E€CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs.

[Iporpamma no (pu3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro marepuania Io
rogaM oOyueHus (MO Kiaccam), MOpeiaraerT MNPUMEPHYI IOCIEI0BATEIbHOCTh
M3Y4YCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJIECPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIA
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®usnka SBISETCS CHUCTEMOOOPA3YIOIIUM [ €CTECTBEHHOHAYUHBIX YUYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHEH, OUoJIoTHell, acTpoHOMUEH W (u3ndeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpa, NpeNocTaBisieT HaubOosee sCHbIe
oOpa3lpl MPUMEHEHUsT HAYYHOrO METO/a IO3HAaHWs, TO €CTh crnocoda MOJy4YeHHs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 raaBHBIX 3a7a4  (U3WYECKOro O0O0pa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOU TI'pPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcs.

N3yuyenue ¢us3nku Ha 0a30BOM ypOBHE NIpEINoiaraeT OBIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE U HCIOJIb30BaTh HAyYHbIEC J0KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konnenmuu mnpenonaBanusi ydeOHOro mpeamera «Dusmka» B 00pa3oBaTEIBHBIX
Opra”u3ausax Poccuiickon Oenepauuu, peannu3yroLmx OCHOBHbBIC
oOmeo0OpazoBareyibHble  TPOrpaMMbl,  yTBEpKAEHHOM  pemenvem  Koseruu



MunucrtepcTBa npocBenienus Poccuiickoit @enepamnun (mpoToko oT 3 mekadbps 2019
r. No [TK4BH).
Heaun nzyvyenus pusnkm:

npuoOpeTeHNe UHTEPECa U CTPEMIICHHS] 00YYAIOIIUXCSl K HAYYHOMY U3YYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe¢ TO3HAHUSA W (OPMHUPOBAHUE
HCCJIE0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHWE HAy4HOTO MHUPOBO33PEHHS KaK pe3ysibTaTa HU3y4eHUS OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe TMpPEACTaBICHUN O poiau (GU3UKKA U1 pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUI 0 BOBMOXKHBIX cepax Oyayiiel npodeccuoHanbHON
JEsITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JaJbHEHIIEMYy 00YYEHHIO
B 3TOM HaIlpaBJICHUH.

JlocTikeHre 3TUX LEeJIed MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

MpuoOpeTeHNE 3HAHUK O AWCKPETHOM CTPOCHHH BEIECTBA, O MEXaHHUYECKHUX,
TEIUJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuOOpEeTeHNEe YMEHUM ONUCHIBATH M OOBSICHATH (PU3MYECKUE SIBICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE  METOJIOB  pEHICHUS  MPOCTEHIMX  pacd€THBIX  3amdad ¢
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HAOIIONaTh MPUPOJHBIC SIBJICHUS W BBIMOJHSATH OIBITHI,
nabopatopHble  pabOTbl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
HCITOJTb30BaHUEM N3MEPHUTEILHBIX PHOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ uHPOpMaluend (U3NYECKOT0 COAepIKaAHUA,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUAX (U3UKU, aHAIU3 H
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO CcO cdepamu MpodheCCUOHAIILHOW NEeSITENBHOCTH, CBS3aHHBIMU C
(GU3UKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3HUecKoi HayKHu.

Ha wusyuenue ¢usuku (0a30BBIi YpOBEHb) HA YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 vaca B Heneno), B 8
Kiacce — 68 yacoB (2 waca B Henmeno), B 9 kmacce — 102 ygaca (3 yaca B HeJeNio).

[Ipenyaraemeiii B mporpamme 1o (u3uke mepedeHb TabopaTOPHBIX padoT H
OMBITOB HOCHUT PEKOMEHIATENbHBINH XapaKTep, YYHTENb JelIaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH



OoOy4aromuxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHui, TMpeaaraéMblX B paMKax
OCHOBHOTI'O TOCY/IapCTBEHHOI'0 3K3aMEHa 10 (pU3UKE.



COILEPKAHUE OBYUYEHUSA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka O mpupone. fBieHus npuponbl. Duznyeckue SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. M3Mmepenue ¢usnueckux BelnyuH. Dusznueckue
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usmka wu gpyrue ecTeCTBEHHbIE HAyKH HM3y4daloT  MPUPOIY.
EcTecTBeHHOHAyuUHBI METOJ] TO3HAHUA: HAONIOACHHE, TIOCTAHOBKA HAY4YHOIO
BOIIPOCA, BBIABUKEHUE THUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUN C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnyueckue MNpUOOpPHI U TMpoIeaypa MPSMBIX HW3MEPEHHM aHaJOrOBBIM H
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHBI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MAJIbIX TEII.

5. M3MmepeHue TemmnepaTypsl py MOMOIIHU KUJKOCTHOTO TEPMOMETPA U JaTUnKa
TEMIIepaTyphl.

6. IIpoBeneHnue wuccnenoBaHMs 01O NPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapvKa, MyHIEHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OOJIbllie BHICOTA
mycKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OMbIThI, 10Ka3bIBAIOLINE

JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne yactuil BemlectBa. CBA3b CKOPOCTH JBWKEHHMS YacTHUIl C
Temneparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelicTBue yacTuil
BELIECTBA: PUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOEHUE TAa30B, JKUJIKOCTEH W TBEPIBIX
(kpuctamnuyeckux) Tea. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSX WU WX aTOMHOMOJIEKYJSPHBIM CcTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMA BO/IBI.

Jemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.



3. HaOmronmenue sBieHHiA, OOBSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAJTKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM psIOB (C UcoNib30BaHUEM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIAKEHUS.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh INPU HEPAaBHOMEPHOM JABWKEHHH. Pacuér myTu wu
BPEMEHHU JIBUKECHUS.

SABnenne wuHepuuu. 3aKOH UWHEpUUU. BzaumopeiicTBue Ten Kak MpUYMHA
M3MEHEHHS] CKOPOCTH JBHKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [1moTHOCTh
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuita kak xapakTepucTHKa B3aumoiecTBus Ten. Cuiia ynpyrocty u 3akoH ['yka.
N3mepenune cuiibl ¢ MTOMOIIBIO JUHAMOMETPA. SIBIICHME TATOTECHUS W CUJIA TSKECTH.
Cuna Tsbkectm Ha JApyrux IwraHerax. Bec tema. HeecomocTs. CrnokeHue cui,
HaIlpaBJICHHBIX 0 ONHOW mnpsamon. PaBHoxencTByromas cui. Cwia tpenus. TpeHue
CKOJIB)KEHHUSI U TPEHUE MOKOsA. TpeHue B IpUpPOI€ U TEXHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHn4ecKoro IBH>KEHHUS Tela.
N3mepenne cKkopoCTr NPSIMOITMHEUHOTO JIBUKEHHS.
HabGnronenue siBneHust HHEPIUU.

1
2
3
4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aMMOJICHCTBUH TETI.
5. CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHHUs (IIapUKa B KUIKOCTH,
MOJICITH DJICKTPUIECKOTO0 aBTOMOOWIISI M TaK Jajee).
2. OmpezneneHue cpegHEl CKOPOCTHM CKOJBXKEHUS Opycka WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPOTO Tea.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs  (aedopmarivn)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEMN.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.
HNaBnenue. CrocoObl yMEHBINICHUS W yBEIWYCHUS JaBiicHus. J[aBieHuwe rasa.
3aBUCUMOCTh JIaBJIeHHS Ta3za oOT 00béma, TemmepaTypsl. [lepemada paBieHUS
TBEPABIMU TEJaMM, >XUAKOCTAMH M ra3zamu. 3akoH Ilackans. IlHeBMaTmueckue



MaIllMHbI. 3aBUCUMOCTb JAaBIEHUSI XKUIKOCTHU OT DyOuHbl. ['mapoctaTudeckuii
napaaokc. Coobmraromnuecs: Cocynl. [ mapaBInyecKue MeXaHu3MBbl.

Atmocdepa 3emnu u arMmocdepHoe napineHue. [IpuunHBI CyliecTBOBaHUS
BO3ymHONM o6osouku 3emnu. Onwit Toppuuermu. M3mepenue armocdepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(HEPHOTO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPA.
[TpubGops! 17151 M3MepeHnss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE KMAKOCTM M ra3a Ha IOTPYKEHHOE B HUX TeJO. BbITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[Iepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CUIIBI OT 00bEMA OTPYKEHHOMN YacTH Tella U

MJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIAaBaHUA TEJ: MUIABAHUE WJIU MOTPYKEHHUE TENl B 3aBUCUMOCTU OT
COOTHOILICHHS TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccrnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYyXKEHHOU B
AKUJKOCTh YaCTH TEJIa.

2. OmnpenenieHNE BHITAIKMABAIOIIECH CUJIbI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE
B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHWBAIOIIEH CUJIbI, JCHCTBYIOIIEH HA TEIO B
KHUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JIEMOHCTPUPYIOIIHE  3aBHCUMOCTb  BBITAJKMBAIOIICH  CHUJIBI,
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JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMA MOTPYKEHHON B YKHIKOCTh
YacTH Teja U OT IIIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE

€€ rpy30N0AbEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

IIpocTeie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs TUIOCKOCTh. I[lpaBuiio
paBHOBecus pbluara. [IpumeHneHue npaBuiia paBHOBECHSI pblyara K 0JIOKY. «30J10TO€
npaBuio» Mexanuku. KIIJ[ mpocteix mexanuszmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHKE.



Mexannueckass 3Heprus. KuHermuyeckas W NOTEHUMAIbHAs  DHEPIUs.
[IpeBpamieHre OJHOIO BUAA MEXAHUYECKON SHEPrHHM B JPYroil. 3aKOH COXpaHEHHUS
DHEPIUU B MEXAHHUKE.
Jlemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Omnpenenenve pabOThl CUIIBI TPEHUSA NPHU PABHOMEPHOM ABM)KCHHUU Tesla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.
N3mepenne KIIJI HakIIOHHOM TIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCIOPTE, Ha J0pOrax, C AJNEKTPUUECKUM M TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha TMPUMEHEHHE (DU3NYECKUX 3HAHWU IS pelIeHMs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmuum K HU3MEHSIOIIMMCS YCJOBHSM COLUAIBHON W NPHUPOTHON
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHE CBOEr0 pPA3BUTHUA B NPHUOOPETEHHH HOBBIX (PU3HMUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PErYJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000O0IIeHNS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIETICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAaLUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIEee pa3BUTHE  (PU3UUYECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nIeCKOM 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(PKcmiepuMeHTa, cCIeI0OBaHus, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POy, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) pe3yJIbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAIONITUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
Npupojie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC M TEXHHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJIICHUS, UCTIOIB3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBECHs phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XO/1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI MO PE3yIbTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeJ0, KOI()PHUIMEHT Mone3HOro AeucTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUHM, aJCKBATHO OLCHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa 0 0 https://m.edso00.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uu¢poBbIe
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoze. SBnenus 1 bubnunoreka [JOK
pupobl. U3ndecKue SABICHUS https://m.edso00.ru/7f416194
MexaHuueckue, TerioBbIe,
2 ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIC 1 bubamorexa LOK
P ’ ’ ’ https://m.edsoo.ru/7f416194
3BYKOBBIC SIBJICHUS
3 Ou3nyeckue BEIMYMHBI U KX U3MEPECHHE 1 bubamorexa LTOK
P https://m.eds00.ru/7f416194
VYpok-uccnenosanue "M3mepenue
4 TeII)V[He aTypbl IPU OMOIIH I::KI/I,[[I(OCTHOFO 1 1 bubamorexa [TOK
PaTyprl TP . https://m.eds00.ru/7f416194
TEPMOMETPA U JaTYMKA TEMIIepaTypbl
Kak ¢usuka u npyrue ecteCTBEHHbIE HAYKH
5 W3Yy4YaroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuotexa [JOK
MeToA no3Hanus. Onucanue Gunyeckux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IOMOUIBIO MOJIENEH
Ypok-uccnenosanue "lIpoBepka runoressl:
6 JATbHOCTh MOJIETA [IAPUKA, TYIIIEHHOTO 1 1 bubmuorexa [JOK
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE https://m.edso00.ru/7f416194
BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
bu6nmoreka [JOK
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1

BEIECTBA

https://m.edsoo0.ru/7f416194
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bubmuoreka [JOK

8
JBIDeHHE HACTHIL BeIIICCTBA https://m.edsoo.ru/7f416194
VYpoxk-uccienoBanue «OmnbITh 1O
9 HaOJIFOAEHUIO TEIJIOBOr'0 PACIINPEHUS bubnnorexa [IOK
a p p https://m.edsoo.ru/7f416194
razoBy
10 ArperaTHble COCTOSHUS BENIECTBA bubnnorexa [IOK
p m https://m.edsoo.ru/7f416194
B3anMocBs3b MeXy CBOMCTBaMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX
11 aTOMHOMOJIEKYJIIPHBIM CTPOEHUEM buGnnorexa [IOK
yp p C https://m.eds00.ru/7f416194
OCco00OEHHOCTH arperaTHbIX COCTOSIHUI
BOJIBI
Mexanunyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
12
HEpaBHOMEPHOE JIBUKECHHUE https://m.edso00.ru/7f416194
bu6mmoreka [IOK
13 C .E
KOPOCTE. BAHHHUIE! CKOPOCTH https://m.eds00.ru/7f416194
14 Pacuetr nyTH ¥ BpeMeHU IBUKECHUA bubmmorexa LHOK
y p 8 https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 BBaI/II)MO elicTBHE TeJ'IpII(IaK OpUYhHA bubmmorexa LHOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
[ImoTHOCTE BemiecTBa. PacdyeT Macchel bubmuoreka [JOK
16
o0BEMa Tesa 0 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK
IUIOTHOCTH TBEPAOTO TENa» https://m.edsoo.ru/7f416194
18 Pemenue 3amaud mo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/7f416194
19 Cuiia Kak XapaKTepucTUKa bubnuoreka [JOK
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B3auMojeiicTBus Ten. Cuia ynpyrocTu.
3akoH ['yka

https://m.edsoo0.ru/7f416194

Jlaboparopnas pabota «3yueHue

bu6mmoreka [JOK

20 3aBHCUMOCTH PACTSIKEHHUS Ene(bopMauHH) httos://m.edsoo.ru/7f416194
MPY>KUHBI OT MPUIIOKEHHON CHUIIBD)
bu6mmoreka [JOK
21 SAsnenue Tarorenus. Cuna TsHKECTH https://m.edsoo.ru/7f416194
CBs13b MEX]ly CHJION TSKECTH U Maccou
22 tena. Bec tena. Pemenne 3agad mo teme Bubmmorexa LIOK
https://m.edso0.ru/7f416194
"Cuna tspxectu"
93 Cuna TsDKeCcTH Ha IPYTUX IUIaHeTax. bubnunoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
24 Hswepettne ci. JliamomeTp https://m.edso0.ru/7f416194
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHII, HallpaBJIEHHBIX 10 bubnuotexa [JOK
OJIHOM IIpsiMOii. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
97 Pemenue 3amaa mo reme bu6mmoreka [IOK
"PaBHonelicTByroMmIast cr" https://m.edsoo.ru/7f416194
28 Tpenue CKOJIbXKEHUsI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npupoJIe ¥ TEXHUKE https://m.edso00.ru/7f416194
JlaGopatopnas pabora «3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHUS OT bubnmoreka [JOK
CHUJIBbI IABJICHUS U XapaKTepa https://m.edso0.ru/7f416194
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3anau Ha onpenenenue bubnuorexa [JOK

PaBHOJAECUCTBYIOIIEH CUJIIbI

https://m.edsoo.ru/7f416194
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Pemenue 3agau mo remam: «Bec Tenan,

bubnmoreka [JOK

31 «I"paduueckoe Hso(ipameHI/Ie CHII», httos://m.e dsogru /f0a1de0
«Cuibly, «PaBHOIEHCTBYIOIIAS CHIT»

Konrponsnas padora nmo remam:

32 «MexaHn4yecKkoe ABHKEHUEY, «Macca, bubmuoreka [JOK
IUIOTHOCTBY, «Bec Tenay, «I'padpuueckoe https://m.edsoo.ru/7f416194
n3o0paxeHue cumy, «CHIIb»

Hasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK

33
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/7f416194

34 JlaBneHue raza. 3aBUCUMOCTb JABJICHUS bubmmoreka [JOK
raza ot o0b&ma, TeMIepaTypbl https://m.edso00.ru/7f416194

35 [lepenaua naBneHus TBEPABIMU TEIAMH, bubmuoreka [JOK
KUJIKOCTSIMU U razamMu. 3akoH [lackaist https://m.edso00.ru/7f416194

36 JlaBrieHHE B )KUJIKOCTH M T'a3e, BRI3BAHHOE bu6mmoreka [JOK
JIEWCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coobmarompecs cocynst https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuuecknii mpecc Bubmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. I1opiIHEBON KUIKOCTHBIN bubnnoreka [JOK
Hacoc https://m.edso00.ru/7f416194
Atmocdepa 3emiu. [Ipuannbl

41 CYIIIECTBOBAHUS BO3IYIITHONW 000JIO0UKH bubmuorexa [JOK
3emiH. 3aBUCUMOCThH aTMOC(EpPHOTO https://m.edso0.ru/7f416194
JIABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue bubnuoreka [JOK
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https://m.edsoo0.ru/7f416194

43 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edso00.ru/7f416194
44 3aBUCHUMOCTH aTMOC(EPHOTO JABJICHHS OT bubnunoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. Atmocdeproe bubnuoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe bubmmoreka [JOK
napieHue" https://m.edso00.ru/7f416194
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJ0. ApXHUMe0Ba bubmmorexa [JOK
124 - SPRHMER https://m.eds00.ru/7f416194
cuiia
JlaboparopHnast pabora «OrnpeaeineHue
48 BBITaJI'IDKI/IBEIO 5171 CHUJIBI eflIOCTI][z el Ha bubmmorexa [JOK
B 5 yiom https://m.edsoo.ru/7f416194
TEJ0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopatopHas paboTa 1o Teme
49 «/ccnenoBanue 3aBUCHMOCTH BeEca Tea B bu6mmoreka [IOK
BOJIE€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.eds00.ru/7f416194
4acTH Tena
bu6mmoreka [JOK
50 I1
flaBarHe Tel https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBanue
51 apeoMeTpa WIH KOHCTPYUPOBaHUE JOJKU U
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BoznyxominaBanuey, «JlaBienue bubmorexa HOK
YO8 yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KontponbHas padota mo teme «/laBnenue
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TBEPABIX TEJI, )KUIAKOCTEU U
ra3zoB»/Bcepoccuiickas mpoBepodHas
paboTa rnpu IPOBEICHHUH C
KCIMOJIb30BAHUEM KOMIIBIOTEPA

bubmuoreka [JOK
54 M 0
exaueckat pabota https://m.eds00.ru/ff0a3f82
bubmuoreka [JOK
55 M .E
OHIHOCTE. BAUTHIIE! MOHHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuét MOIIHOCTH, bubmuoreka [JOK
56 g ) 1
pa3BUBaEeMOM MpHU MOIBEME IO JecTHUIIE" https://m.edso00.ru/7f416194
57 [Ipocteie Mexanu3Mel. Peruar. PaBHoBecue bubmmorexa [IOK
CHUJI Ha pblyare https://m.edso00.ru/7f416194
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopuas padota «Vccienopanue 0.5 bubmmorexa [JOK
p . pHai p a ' https://m.edso00.ru/7f416194
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
PaBHOBECHS pblyara» https://m.eds00.ru/7f416194
Koaddunuent nonesnoro necTpust
60 Mexanu3ma. Jlaboparopras padota 0.5 bubmorexa HOK
' patop pv ' https://m.edsoo.ru/7f416194
«M3mepenne KII/[ HakIOHHON MIOCKOCTH»
61 Pemenue 3amaa mo teme "Pabora, bubmuoreka [JOK
mortHocTh, KITI" https://m.edsoo.ru/7f416194
62 Mexanunueckas sueprusi. Kunernueckas u bubnmoreka [JOK
MOTEHLMAIbHAS SHEPTUsl https://m.edsoo.ru/7f416194
63 3aK0H COXpaHEHHSI MEXaHUYECKON YHEPTHH bubmmorexa [OK
P P https://m.edso00.ru/7f416194
64 YPOK-3KCIIEPUMEHT IO TEME 1 bubnuorexa [JOK

"DKCIepUMEHTAIbHOE OIPENEICHHE

https://m.edsoo.ru/7f416194
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U3MEHEHUS KUHETUUECKOU U
MOTEHIMATILHON SHEPTUU NIPU CKaThIBAHUH
TeJla IO HAaKJIOHHOHU INTIOCKOCTH"

KontponsHas pabora o teme «Pabora u
MOIITHOCTB. DHeprus»/Beepoccuiickas

bubmuoreka [JOK

65 1
poBepoYHasi paboTa MpH MPOBEACHUH HA https://m.edsoo.ru/7f416194
OyMa)KHOM HOCHUTEJIE
66 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka [IOK
Teme "MexaHndeckoe JIBIKeHHe" https://m.edsoo0.ru/7f416194
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBneHue TBEPABIX T, KUIKOCTEH 1 bubmorera [JOK
. PA > A https://m.eds00.ru/7f416194
Y Ta30B
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
teme "Pabota. MomutHocts. Dueprus” https://m.edso00.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 68 12 bubnmnoreka [JOK
[TPOT'PAMME https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
bu6nuoreka [IOK

https://m.edsoo0.ru/7f416194
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka 9 xnacc/ [eppimkud U.M., I'ytauk E.M., IBanoB A.U. u np.

AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
https://www.eduneo.ru/
https://mel.fm /

http://nsportal.ru/shkola/fizika

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://elkin52.narod.ru/biografii.htm

https://videouroki.net/profile/classes

http://elkin52.narod.ru/biografii.htm

http://fiz.1september.ru
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