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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0IIEero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepanbHoil paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamMera «Ousukay.

Conmepxanue mporpaMmbl MO (U3HKE HAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU OOYYAIOIIMXCS W OpPraHU3AlMI0 H3YYCHUS
Gu3MKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHUs, a TAKKE
MEXITPEIMETHBIE CBS3M €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[Iporpamma 1o u3uke ycTaHaBIMBAET paclpeiesieHue y4eOHOro MaTepuaia
1o rojgam oOyuyeHus (1o Kjaccam), IpeiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJAEPKAHHS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yJarOmmnXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOIMYECKOU
HOMOIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO y4eOHOMY MPEIMETY.

®du3zurka ABISETCS CUCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEHN, OUOJI0THEN, acTpoHOMUEH U pu3ndeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEIOCTABISIET HauOoyee SCHbIE
oOpa3ipl MPUMEHEHHUs] HAyYHOTO0 METOJa MO3HAHMsS, TO €CTh CI0Cc00a MOIydYeHHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUEeCKOTo O0pa3oBaHUsI B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU W
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢uszuku Ha 0a30BOM ypOBHE TPENIOIAaraeT OBJIaJCHUE
CIEIYIOIIMMH KOMIETEHTHOCTSAMM, XapPAKTEPU3YIOIIUMH ECTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHNS;

e HHTEPOPETUPOBATH  JAHHBIE W UCIOJb30BaTh  HAy4YHbIC
JTIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wu3yueHuss (PU3MKU Ha YypPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMS
onpenenensl B Konuenmuu mnpenoaaBaHusi ydyeOHoro mnpeamera «Pusnka» B
oOpa3oBarenpHbIX opraHuzanmsax Poccuiickoii  @eaepaunu, pean3yrOMIHAX
OCHOBHBIE  00I11€00pa30BaTENbHBIE IPOrPAMMBI, YTBEPKIAEHHOW pEIICHHEM
Konnerun MunucrepctBa npocsemienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-4BH).



Heau usyyeHust Gpu3nKu:

NpHOOpETEHHE HHTEpeca W CTPEeMJICHHS OOydYalomUXCs K HaydHOMY
U3YYCHUIO TMPUPOILI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHUE
WCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHS OCHOB
CTPOCHHMS MaTepPHH U (hyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHE NPEACTABICHHA O POJU (U3MKH IS Pa3BUTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JTaabHEHIIIEMy 0OYYCHUIO B 3TOM HaIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a]a4.

npuoOpeTeHNE 3HAHWM O  JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpUOOPETCHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUs] TMPOCTEUININX pacyETHBIX 3adad C
UCITIOJIb30BAaHUEM buzndecKux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeATeIbHOCTU, CBI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHHb) HAa YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUsI OTBOJUTCS B 7 Kkimacce — 68 uacoB (2 uaca B Hemeio).

[Ipennaraemseiii B mporpamMme mo GuU3MKe MepedueHb Ja00paTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIBHBIA XapaKTep, YUUTEIb JeJacT BEIOOP MPOBEICHHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHIYAIBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHM, MPEIaraeMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

®usuka — Hayka O mnpupone. fABneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAyKH H3Y4arOT IPUPOLY.
EcTtecTBeHHO-Hay4YHBII METOJl MO3HAHUS: HAOIIOJEHHUE, MOCTAaHOBKAa HAyYHOIO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT O MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOOPHI U NpoIeypa NPSIMbIX U3MEPEHNUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie padbomul u onvimel.

1. OmnpeneneHue LEHbI JEJIEHUS Kbl U3MEPUTENILHOTO MpHoopa.
N3mepenne paccTostHUi.

N3mepenne 00bEMa )XKUAKOCTH U TBEPAOTO TeEa.

Onpenenenne pa3MepoB MaJIbIX TEN.

N3mepenne temmepaTypbl NMpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
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6. IIpoBeneHue HCCIEIOBAaHUS MO MPOBEPKE THUIIOTE3BI: MAITBHOCTH MOJETA
niapuka, MymeHHOr0 FOPU30HTAILHO, TeM O0OoJibllle, 4YeM O0JIbIlIe BHICOTA
MyCKa.

Pa3znen 2. [leppoHavaibHbIE CBeJIEeHUSI 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBmxenne wyactui BemecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHI[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, KUJIKOCTEH WM TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEIHIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M MX aTOMHO-MOJICKYJIIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

emoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKCHUS.



2. HabGmonenue nuddysun.
3. HabGmionenne ~ siBieHU#,  OOBACHAIOIIUXCA ~ NPUTDKEHUEM WK
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJIb30BAHHEM

dboTorpaduii).

2. OnbITHI 11O HAOMIOICHUIO TETVIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYJIIPHOTO PUTSKEHUSI.

Pa3znen 3. /IBH:KeHHe U B3anMo/ielicTBHE TeJlL.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsii CKOpPOCTh IPU HEPABHOMEPHOM JABWXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHUS.

SlBnenve wuHepuuu. 3aKOH MHEpUMH. B3anMoneicTBUE Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IWHHULE
o0BbEMa BellecTBa.

Cwmita Kak XapakTepUCTHKA B3auMOAEHCTBUSA Ten. Cuna ynpyrocTd U 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHHUE TATOTEHHS U CHJIA
TskecTH. Crila TSDKECTH Ha Ipyrux Itanerax. Bec tema. HeBecomocTs. Crioxenune
CUJI, HAPaBJIEHHBIX MO OJHOW MpsiMoW. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIE U TEXHUKE.

emoncmpayuu.

Habuntoienne MexaHM4ecKoro IBUKEHUS Tea.

N3mepenne CKopoCTH IPSIMOJIMHEWHOTO ABHYKECHH.

Hab6nronenue sBieHust UHEPITUH.

HaGnronenue usmMeHeHus: CKOpoCTH MPU B3aUMOIEUCTBUU TEN.

CpaBHEeHUE MacC MO B3aUMOJECHCTBUIO TEJL.

CiioxeHune cuit, HanpaBJIEHHBIX M0 OAHOM MPSMOM.

Jlabopamopuvie padbomoul u onvimel.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpepeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
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3. OnpezneneHue MIOTHOCTU TBEPIOTO TeEA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTskeHus (nedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKCHHS OT
Beca Teja M XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. JlaBienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3o0B.



Hasnenne. CriocoObl yMEHbIICHUS U YBETTMUEHUS AaBieHud. JaBneHue rasa.
3aBUCUMOCTh JaBJeHUsI raza oTr oOb&Ma, TemrepaTypbl. Ilepemaua naBieHus
TBEPABIMU TeJIaMU, KUIAKOCTAMU M Tazamu. 3akoH [lackans. IIHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckie MEXaHU3MBI.

Atmocdepa 3emuin U atmocdepHoe napiueHHE. [IpUUHHBI CyIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emum. Onwir Toppuduenmnu. M3mepenune atMochepHOTo
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JleficTBHE XKUIAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeNo. BriTankuBaroias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJICHUS Ta3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U IIIOTHOCTH KUJAKOCTH.
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PaBeHCTBO BBITATKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
YcnoBue m1aBaHus TEI: TIABAHUE WM TTOTPY>KEHUE TEJ B 3ABUCHMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuwvie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMA MOTPYKEHHOM B
JKMIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONIECH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEN CHJIbI, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOUIEH CHUIIBL,
NEeUCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00BEMA MOTPYKEHHOU B KHUIKOCTh
4acTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHWUE JIOJKU U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus phiuara. IlpuMeHeHue TmpaBwiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe nmpaBuio» mexanuku. KITJ[ mpoctsix Mexann3moB. IIpocTbie MexaHU3MBbI
B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTrnueckas W INOTEHUHAIbHAs DHEPIUS.
[IpeBpaiiienrie OAHOTO BUAA MEXaHUUYECKOW SHEPTUU B APYro. 3aKOH COXpaHEHUs
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenve pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

HccnenoBanue yciioBui paBHOBECHS pblyara.
N3mepenne KII/] HaKITIOHHOM TIOCKOCTH.

N3ydenne 3ak0Ha COXpaHEHUSI MEXaHUYECKON DHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yJIbTaTOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIOIINE JTHUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

— MPOSIBJIICHUE UHTEPECA K HICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIICHHE K JJOCTHXKEHHSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKu;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX NPUHUMUIIOB B AESATEIbHOCTU
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

— BOCHPUATUE ICTETUUECKUX KaueCTB (PM3MYECKOW HAYKHU: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOITHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TE€XHOJIOTHM, BAXKHEUILIEW COCTaBIISIOIICH
KyJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpEca K HCCIIEeI0BATEIbCKON
NEeSITENHbHOCTH,

5) dopmupoBaHusi KyJbTYPbI 310POBbSA U SIMOIUOHAJIBLHOI0 0JIATOIOJIY YHSI:
— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro obpa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TIOBEICHHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C JJIEKTPUUECKUM M TEIUIOBBIM OOOpY/IOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIMTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUH MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3allK, TrOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAIPHON HAMPABIICHHOCTH, TPEOYIOMINX B TOM YHCJIE M (DU3NIECKUX 3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (DU3UKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIMTAHHUS:

e — OpHUEHTAIMSl HA NMPUMEHEHHE (PU3MUECKUX 3HAHWM I pelIeHus 3aiad B
obylacTh OKpy’Kalollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelICHMUS;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBHITIOJTHEHUU MCCIIEAOBAaHUN W
MPOEKTOB (PU3NYECKOM HAIPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTruXx;

e — TIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
JIeSITCIIbHOCTD,

e — MOTPEOHOCTh B OPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ncie (OpPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
buzukwy;

e —IJJAHUPOBAHKE CBOCTO PA3BUTHS B IPHOOPETCHUH HOBBIX (DU3NYSCKUX 3HAHUIA;

e — CTpPEMJICHHEC aHAIM3UPOBATH U BBISBIIATH B3aUMOCBS3HU IIPHUPOJIBI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBoeHUs MpOrpaMMBbI TIo GU3MKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocss OyayT chopMUpOBaHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONME TO3HABATEIbHbIE YHUBEPCAIbHBIC yUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JCHCTBUSA,  PETYJSTHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble Jiornueckue aeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BIICHUR);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B pacCMaTpUBAEMBIX (PaKTax,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCSIIUXCA K (PU3UYECKUM SBICHHSM;
BBISIBJIAT TIPUYMHHO--CIICACTBEHHBIC CBSI3U TPU HM3YYCHUU (PUIUUECKUX
SIBIICHUH U TIPOIIECCOB, JI€JaTh BHIBOJIBI C HCTIOIb30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh THIOTE3bI O B3aHMMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHns yueOHON pU3ndecKoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHaHTOB peuieHus, BbIOOp Haubonee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejibckue A1eiCTBUA.

MCTIOJIb30BaTh BOMIPOCHI KaK MCCIIEIOBATEILCKUI HMHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY ILIAHY OIBIT, HECTIOKHBIH
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBTICHUS,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,;

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTaTh MPEANONIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmei:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI W 3alpOChI MPU MMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEICTABICHHUS
uHQOpMaAIMU W WIUTIOCTPUPOBATh peIIaeMble 3aJladyd  HECJIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJ€ OOCYXIeHUsI y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh HJEU, HAIlEICHHBIE HA DEIIEHUE 3aJaud U MOJACpKaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIIATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIML;

BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHANBUIYAJTbHON
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUECKON MPOOIIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JACHCTBUS
no €€ JOCTH)KEHUIO: paclpefesaTh poiaH, OoOCYKIaTh IPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPAUHHUPYS CBOM JEHCTBUA C IPYTUMHU YJI€HAMU
KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

BBISIBIISATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOMUX
TUTSL perieHusT QU3NIeCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHUS B TPYIE, MPUHATHE pPEIICHUN
TpYHIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHHS (PU3UICCKON 3a1au HUIIH
IUTaHAa HMCCIICZIOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJICKT:

J1aBaTh AICKBATHYIO OLICHKY CUTYAlluy U IPEJIarath IjiaH €€ U3MEHEHMS,
OOBSCHATh NPUYUHBI  JOCTWKEHUS  (HEIOCTHXKEHHUS) pPe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIOJIHEHHUS
(Gu3MYEeCKOro HUCCIEOBAHMS WM  MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUuid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTH €051 Ha MECTO JIPYroro YeJI0BeKa B X0/I€ CIopa WK JUCKYCCUU HA
HAy4HYIO TEMY, [IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYyroro;



NpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU pelleHnr (PU3NUECKHUX 3a1ad WU
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKHME U  XUMHUYECKHUE  SIBJICHUS,
HaOJI0ICHUE, JKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUMHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpPOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABWKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPUS, paBHOAEHCTBYIOIAs CHUJIa,
nedopmanus (ymnpyrasi, IJIacTUYECKasi), HEBECOMOCTb, COOOIIAIOLIUECS
COCYABIL;

paznuuath sBiIeHUs (Auddy3us, TEIIOBOE ABMKEHUE YacTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWKEHUE, HWHEpUus,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpallleHus, Iepeiaya JaBIeHUs TBEPABIMU TEIaMHU, )KUIKOCTSIMU U Ta3aMH,
aTMOC(PEpHOE [aBJICHHE, IUIABAHUE TEJ, NPEBPAIICHUS MEXaHWYECKON
HHEPrUMr) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaThb MPOSIBJICHHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’>KalollleM MHUpE, B TOM uucie (pU3MUecKHe SBJICHUS B MNPHUPOJE:
OpUMEPBl ABMXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW M HEXUBOU
npuposie, ACHCTBHE CHUIBI TPEHHs B TPHUPOJEC W TEXHHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHUS Ha KUBOM OpraHU3M, IUIABaHHWE PbIO, pblYaru B
TeJe YeJIOBEKa, MPU 3TOM MEPEBOJUTH NMPAKTUUECKYIO 3a/lady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOWCTBA (PU3HAKHM) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIONIb3Ys
bu3nyeckue BeIMUMHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, MTyTh,
CKOPOCTb, CPEJHs CKOPOCTb, CHJIa YNPYTOCTH, CHUJIA TSHKECTH, BEC TeJa,
cHuJia TpeHHUsI, AaByieHue (TBEPIOTO Tena, JKUIKOCTH, ra3a), BHITAIKUBAIOIIAs
cujia, MexaHuudeckas padoTa, MOUIHOCTb, IJI€UO CHJIbI, MOMEHT CHIIBI,
KO3 (PUIIMEHT TOJIe3HOT0 JEHUCTBHUS MEXaHU3MOB, KHWHETUYECKas U
NOTEHIMAIbHASL JHEPrus), NpPU ONUCAHUU TNPABWIBHO TPAKTOBAThH
(bu3MYeCcKuil CMBICT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AUHUIIBI
¢u3nyecKuX BEIWYUH, HAXOAWUTh (OPMYIBI, CBS3BIBAIOLIUE JAHHYIO
¢u3NYeCKyI0 BENWYHHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH TIpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phiuara (0J0Ka),
«30JI0TOE€ IIPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, TPOIIECCHl U CBOWCTBA TEJ, B TOM UHUCJIE
M B KOHTEKCTE CHUTyallMd NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpod Ha 1—2 M3y4EeHHBIX CBOMCTBa (hM3HUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peuats pacdy€THhIE 3amaud B 1—2 JIEUCTBUS, HCIIONB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIONINE (PU3MYECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJICTABIATh (PU3NUYECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I pEUICHUs 3a/1ay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pPEUIUTh MpU TTOMOIIH
buU3HMYEeCKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIJCISTH MPOBEPSIEMOE
MPEANoJoKeHNe (TUTIOTE3Y ), pa3iniaTh U UHTEPIIPETUPOBATDH MOTyUCHHBIN
pe3yibTaT, HaxXOJUTh OIMIMOKM B XOJE ONBITA, JENaTh BBIBOJABI IO €ro
pe3yJabTaram;

NPOBOAUTL OMBITHI 1O HAOMIOJCHUIO (U3UYECKUX SIBJICHUNW WU
bu3nUecKuX CBOMCTB TeN: (hOPMYIUPOBAThH TPOBEPSIEMBIC MIPETION0KECHHS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUS, 3aMMChIBATH XO/T
OMbITa U POPMYTUPOBATH BHIBOJIBL;

BBITOJIHATh NPSIMBIE M3MEPEHHS] PACCTOSIHHS, BPEMEHHM, MACChl Tena,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YyUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH TMYTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHHU ABUKECHHUS TEJIA, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa 0OpabOTKU MOBEPXHOCTEH Tl U
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMA
IIOrPYKEHHOM YacTU Teja U OT INIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TJIaBaHUsS TeJ, YCJIOBUN paBHOBECHS phluara W OJIOKOB), y9acTBOBAaTh B



IUTAHUPOBAaHUM y4eOHOTO HCCIEAOBaHMS, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cilenys MPEeJIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE
NPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPOTO TeJla, CUjla TPEHUS CKOJIbKCHHUS, 1aBIICHUE
BO3/lyXa, BBITAIKUBAIOUIasl CHUJIA, JCHCTBYIOIIAs Ha MOTIPYKEHHOE B
KHUAKOCTh  TeNo, KO3(PPUUMEHT TMOJEe3HOro  JEWCTBUS  MPOCTHIX
MEXAaHHU3MOB), CJeIysl TPEIJIOKEHHOW HHCTPYKLIHU: TMPHU BIMOJIHECHUU
U3MEpPEHU coOMpaTh HKCIEPUMEHTAIbHYI0O YCTAHOBKY W BBIUYHCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

cO0JII0/1aTh MpaBUila TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOIIAIOUIMECS COCYIbl, OapoMmeTp,
phlyar, MOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIMIBI JIEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBONH HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBax (PM3NYECKUX SIBJIEHUN U HEOOXOAUMbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh WHGOpPMALMIO O  MPUMEPaXx)
IPAKTUYECKOI0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MPU 0OpallieHuu ¢ pudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3J0POBBS U COOIOICHUST HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKpYKAIOLIEH Cpelie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLTNXCS
3HaHUH M TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICISATH
uHPOPMAIIHIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WU MOXET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHIMIOJHEHUN YUYE€OHBIX 3alaHUN HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy GU3NUECKOTO COEP KaHUS, CIIPABOYHbBIE MAaTEPUAJIbl, PECYPCHI
cetu HuTepHer, BiageTb MNpUEMaMHU KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCBMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (PU3NUECKOTO COJEpKAHUS, B TOM



Yyucie myOaugHO AeaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOSKTOB WITH
y4eOHBIX HCCIEAOBAHUM, TIPHU ITOM I'PaMOTHO HCIIOJb30BaTh M3Y4YEHHBIM
MOHATUMHBIM ammapar Kypca (QU3MKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALUEN;

IIpU BBITIOJTHEHWH YYEOHBIX IPOEKTOB M MCCIICAOBAaHUN paclpeeisaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadyaMu,
CIICIUTHh 3a BBIMOJHCHHMEM IIJJaHA JCUCTBMM, aJICKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATENbHOCTb  TPYMNIbl, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.
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3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS httos://m.eds00.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHH BellleCcTBa
bu6mmotexa I[IOK
2.1 1
CTpoetne peiiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHME ¥ B3aNMOJICCTBHE YaCTHIL 9 1 bubmuoreka [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bubnunorexka [IOK
2.3 A 2
TPETATHEIC COCTONRMA BEMECTRa https://m.edsoo0.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:KeHHe U B3aMMO/IelCTBHE Tel
but6mmoreka [JOK
3.1 M 3
CXAHHHCCROC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 Wuepuust, Macca, TIIOTHOCTh 4 1 bub6nunoreka [IOK



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

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

bubnnorexa [IOK

33 Cuna. Bupt cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPIBIMU 3 bubnnoreka [IOK
' TeJIaMH, KUIKOCTIMH M Ta3aMH https://m.eds00.ru/7f416194
bubnuorexa [JOK
4.2 HlaBitetine K KoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHoe faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a HA IOTPYKEHHOE ; 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MmouiHoCTh. JHEprus
bu6mmotexka I[IOK
1 P 1
> a60Ta 1 MOLHOCTS 3 https://m.eds00.ru/7f416194
bu6mmotexa I[IOK
2 I1 1
> POCTHIE MEXAHHIMEL > https://m.eds00.ru/7f416194
bubnunorexka [IOK
>3 Mexantirieckas oneprus 4 L https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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ITOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
HU3yYeHHUs

DJIeKTPOHHBIE
nudposbie
oOpa3zoBarte/ibHbIE

pecypchl

®du3uka — HayKa O PUPOJIE.
3HavyeHue npeaMera GU3UKU ISt
pohecCHOHATLHOM eI TeITFHOCTH U
KHU3HU. SIBICHUS IPUPOJIBI

dusznueckue SIBICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHN
KUJKOCTHOTO TEPMOMETPA U ITaTUMKA
Temneparypbl”

Metoapl Hay4HOTO MMO3HAHUSI.
Onucanne GU3NYECKUX SBICHUM C
HOMOIIILIO MOJIETIEN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: TATBHOCTH TOJIETA IIAPHKA,
MYIMEHHOT'O TOPHU30HTAJIBHO, TEM
OoJibIiie, 4eM OoJIbIe BhICOTA IMycKa"

Ctpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BELLECTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bu6mmoteka IIOK

8 JBIDKCHHE HACTHL BELleCTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OIbITHI 110
9 HaOJIFOJICHUIO TETNIOBOTO PACIITUPESHHS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
OCco0CHHOCTH arperaTHbIX COCTOSTHUI
1 Bo16I. O00OIIEHHE 110 pa3ieny bubnnoreka [IOK
«lIepBoHauanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBA
MexaHn4eckoe ABUKEHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bu6nmmoteka [IOK
13 Cropocts. Exummitpt ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyt n BpeMeHH IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnnorexa [IOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
16 IInotHoCTh BemecTBa. Pacuet Maccel bu6mmoteka I1IOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3ama4 nmo teme "[110THOCTH but6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cwita kak XxapakTepuCTHKA
19 B3auMoiecTBus Tei. Cua

ynpyrocty. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a123c

JlaGopaTtopHast pabota «3yueHue
3aBUCHUMOCTH PACTSKCHUS

20
(medopmanun) IpyKUHBI OT
MIPUIIOKEHHOM CHIIBI

21 SBnenue Tarorenus. Cuiia TSKECTH
CBs13b M@Ky CHIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [IOK

N ' . https://m.edsoo.ru/ff0a1778
3a1a4 o Teme "Cuiia TsKecTu

23 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnnoreka [IOK
du3nyecKue XapaKTEPUCTUKH IJTAHET https://m.edsoo.ru/ff0a1502

bubnnorexa [JOK

24 Hsmepenne cui. Jluramomer

P A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CioxeHue IBYX CHII, HAIPaBJICHHBIX
26 10 OJTHOM 11 ﬂ}llwxoﬁ ’ bubsmorexa HOK
L P ' https://m.edsoo.ru/ff0ala70
PaBHOp€lCTBYIOIIAS CHT

7 Pemenue 3agad mo reme
"PaBHonelicTByrOmast cun"

28 Cuia Tpenus u e€ Buabl. TpeHue B bubmuorexa [JOK
[IPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota «3yuenune
3aBHCHMOCTH CHJIBI TPCHHSI

29 CKOJIBXKEHUS OT CHJIBI JABJICHHUS U bubmmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN»
30 Pemenue 3amay Ha onpenesieHne

PaBHOAECHCTBYIOIIEH CUIIBI



https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a18cc
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Penrenue 3amau mo remam: «Bec
Tenay, «I'padudaeckoe n300paxeHue

bubnuorexa [JOK

31 cuiy, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHnTtposbHas paboTta 1mo Temam:
«MexaHndeckoe IBIKeHHEY, «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n300paKEHHUE CHITY,
«Cunb»

33 Jasnenue. CriocoObl yMEHbILICHUS U bubnuorexa [JOK
YBEJIUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD

34 JaBJICHUS ra3a oT 00bEéMa bubmorexa LHOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypbl
Ilepenavya naBneHUs TBEPIBIMU
35 Tenr;lvllln, )KI?,Z[KOCT}IMI/I U rlzli[aMH. bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBneHue B )XKUAKOCTH U rase, bu6mmotexka IIOK
BBI3BAHHOE JICHICTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amad mo teme «JlaBrenue B bubnuorexa [JOK
SKUIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

bubnunotexka LIOK

38 Coobmarommuecs cocyme! https://m.edsoo.ru/ff0a2970

39 ['unpaBiyaeckuii mpece Bubmrorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [TopuiaeBoit
JKUJIKOCTHBIN Hacoc

41 ATmocdepa 3emi U IPUUUHBI €€ bubmuoteka [LIOK
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a3136

CYIIIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe bubmmoreka [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro TaBIeHUs. bubanorexa [IOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EpPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
! AP https://m.edsoo.ru/ff0a2fc4
MOopsI
45 bapometp-anepoua. AtmocdepHoe bubnnoreka [IOK
JIaBJICHUE Ha Pa3JIMUYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ana4d mo reme "
ATtmocdepHoe 1aBienue”
JelicTBuE )KUAKOCTHU U ra3a Ha
47 TOTPYKEHHOE B HUX TEJIO0 bubsmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CHUJIBI, bubnuorexa [JOK
JICUCTBYIOILEH HA TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)»
JlaGopaTtopHas paboTa 1o Teme
49 «Hccnenosanne 3aBUCUMOCTH Beca but6mmoreka [JOK
TeJa B BOJIE OT 00BEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
but6mmoreka [JOK
50 IT
flapatie Tei https://m.edsoo.ru/ff0a3a96
JlaGopartopHas paboTa
51 "KoHcTpyHnpoBaHue apeoMeTpa Ui

KOHCTPYHPOBAHUE JIOJKH U
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onpezaeseHue e€ rpy30noabEMHOCTH"

52

Pewenne 3anaq no remam: «IlinaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPABIX TEN, KUAKOCTEH
Y Ta30B»

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTposnbhas padora no reme
«JlaBneHue TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

54

Mexanunueckas pabota

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EquHUIBI MOIITHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM IIpU
noaneMe 1o JectHuie"

S57

IIpocTeie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha peruare

58

Prruaru B TexHuKe, OBITY U IPUPO/IE.
JlaGopaTtopHnast pabota
«HccnenoBanue yciaoBUid paBHOBECHS
pbIuara

0.5

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3aga4 mo reMe «Y CJIOBUSA
paBHOBECHUS pbluara

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunuent monesnoro neicTpus
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakmoHHOM
TUIOCKOCTH

0.5

61

Pemrenne 3agau mo teme "Pabora,

bu6nunoreka [IOK
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MomHocTb, KITI"

https://m.edsoo.ru/ff0a4c48

62

MexaHunueckas sHeprus.
Kunernueckas 1 noTeHUMaNbHas
SHEprus

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 11O TEME
"DKCIIepUMEHTAIbHOE ONPECICHUE
M3MEHEHHUs KUHETUYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IJI0CKOCTH"

65

KoHTposbHas pabota 1o Teme
«PaboTa 1 MOILITHOCTb. DHEPTH»

66

Peseprublii ypok. PaboTa ¢ Tekctamu
o TeMe "MexaHn4ecKoe IBIKeHne"

bu6nmmotexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprHrlit ypok. Pabora ¢ Tekctamu
no teme "JlaBneHue TBEPABIX Tell,
JKUJIKOCTEHN 1 ra3oB"

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PeseprHrlit ypok. Pabora ¢ Tekctamu
no Teme "Pabora. MoIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68

12
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

1. JIuaus YMK A.B. Ilepoiikuna. ®usuka (7-9)

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. AKTHBU3aIUS TIO3HABATEIHLHOU JACATCILHOCTH YUAIIUXCS HA YPOKax (GU3UKU IIpr

n3ydyeHuu HoBoro matepuaina. JI.A.MBanosa. M. 1978.

2. JlumakTuaeckuii Matepualt o (¢pusuke:pu3nKa B XyI0KECTBEHHON JIMTEpaType.

7-11xn.-M.: [Ipocsenienue, 1996.

3. 3anumarenbHblie onbIThl lu Crierno M. ., M., «Actpens, 2005.

4. 3anumarenbHas pusuka, Kuura 1, Ilepenvman S1.1., M., «Haykay , 1965.

5. 3anumarenbHas pusuka, Kuura 2, Ilepenvman 1.1., M., «Haykay , 1979.

6. 3anumarensHas ¢usuka, ['anenepmrreiin JI.A. — M.: POCM3SH, 200

7. Kocmoc y Te6s noma, Pabuza @., M., «JleTckas nuteparypay, 1978.

8. OnbITHI B foManiHei madboparopuun, budmmoreuka «KBanty», Kukonn N.K. M.,
«Hayka»,1980.

9. CraBum ombrTel. Kaurn 1,2,3, Cenvancku T., UensaOuHck, «Apkanm»,2008.

10. ®usuka 1 acTpOHOMUS B TIOX0J1e ¥ Ha pupoje, Enpkun B.U., 'apmamr JI.J, M.,
«IIxonpHas mpeccay, 2003

11. ®usuka B 3arajikax, MOCIOBHIIAX, CKa3Kax, MO33UH, IPO3€E U aHETJO0TaX:

nocobue s ydamuxcs u yaurenei, C.A. Tuxomuposa.-M.: MueMo3uHa,

2008.

12. ®usuka. 3aHUMAaTEIHHBIC MaTEPHAIBI K ypokaM 7 kiacc., Cémke A.U., M.,

«3parensctBo HII DHACy, 2004.

13. DnemenTapHbIl yueOHUK pr3uky mox pexakmueit akanemuka I'.C. JlanacOepra.

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
HMHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. Pucynku nogpusmke
http://elkin52.narod.ru/biofizika.htm Caiit Enbkuna Bukropa. 3anuMarensHas Gusuka
http://physics03.narod.ru/ ®usmka BOKpyr HacC

http://class-fizika.narod.ru/ Knacc-dusuka

http://www.fio.by/vypusk/Potok 50/group 1/user_1/index.htm O ¢usuke Ha
HAYaJIbHOM JTare ee o0y4eHus

http://meteoweb.ru/clouds.php Mup obnakos

http://www.somit.ru/karta.htm MudopmannoHHbIe TEXHOIOTHH,

aHMMHpPOBaHHBIC Mosenu http://www.nkj.ru/ XKypuan «Hayka 1 )Ku3HbY
http://braingames.ru/?path=comments&puzzle=30 3axaun, 3aragxu,

norudeckue urpsl http://e-science.ru/ Iopran EcrecTBeHHBIX Hayk
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm
Kypcsl naboparopun EcrecTBo3Hanus - pusnka

http://physics.nad.ru/physics.htm ®dusnka B aHUMaIHsIX
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