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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpaMmbl 1O (U3HKE HAMpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0yUYeHHsI, a TaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranu3anusx Poccuiickoir ®exepanuu, peamu3yroNIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUA U (HOPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O poiu (U3UKHU ISl Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJield MmporpaMMbl 10 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIE HCCIIEJIOBaHUSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpoPeCCHOHATIBHON JAeATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHEB 7 Kilacce — 68 yacoB (2 yaca B HEJIENIO),

[Tpennaraemselii B mporpamMMe mo (pusmke mnepeueHb J1abopaTopHBIX padoT U
OIBITOB SIBIISIETCS PEKOMEHATENFHBIM, YUUTENb JIEaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOoIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIle BhICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactull BemiecTBa. CBs3b CKOPOCTH JBUKEHUSI YACTUI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHepuuM. 3aKOH HMHEpUUH. B3aumopeiicTBHEe Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. U3mepenune CKOpoCTH MPSIMOJIMHENHOTO JIBUKECHHS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMKEHHUs (IIapuKa B *KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM MIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT IPUIIOKEHHOM CHIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS raza OT o0Obema, TemrepaTyphl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun U atMocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBrs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEN HA TEJIO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Koadduument monesHoro nenctBus (nanee —
KII/I) npoctbix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.
4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO 001ero o0pa3oBaHUs HANpPaBICHO

Ha JOCTM)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbIX

pE3yJIbTATOB.

B pesynbTaTe uzydeHus Gpu3nKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaroierocsi 0yayT c(popMUpoOBaHbl CIAEAYIOUIUE JIUYHOCTHBIE PE3ybTaThl B

4acTH:

e 1) MaTpMoTH4€CKOr0 BOCIMTAHUA:

e - NPOSIBIICHUE MHTEPECA K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3HUecKoil HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX A€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKY;

e - OCO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKHX HPUHLMUIOB B AEATEIBHOCTU
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE 3CTETUYECKUX KauyecTB (PM3MUECKON HaAyKu: €€ rapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAaHHE LEHHOCTU (PU3MYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KYJbTYPBI;



- pa3BUTHE HAY4YHON II0003HATEIBLHOCTH, HMHTEpPECAa K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBLHOIO
0J1aroNnoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOoro oOpa3a »KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNIpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, Ha JOpOrax, C SJIEKTPUUYECKUM U TEIUIOBBIM O00OpPYJOBaHUEM B
JIOMAIIIHUX YCIIOBUAX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIIHUOKY U TAaKOT'o e MpaBa y APYyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPEIICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOMIUX B TOM YHCIEe U (DUIUIECKUX
3HAHUI;

- UIHTEPEC K MPAKTUUYECKOMY U3YUEHUIO Tpodeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpHEHTaIMs Ha MpPUMEHEHHEe (U3MYECKUX 3HAHWM JIs pelieHHs 3a7ad B
00JIaCTH OKpY’KaIoIIeW cpenpbl, TJIAHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOKHBIX MOCJIEIACTBUM JIJIsi OKPY>KAIOIIEH Cpeibl;

- OCO3HaHHME TJI00AJBHOTO XapaKTepa JKOJIOTHYECKHX MPOOJIeM W MyTed ux
pelieHus;

8) aganTanum K M3MEHSOIIUMCH YCJIOBHAM COLMAJILHON W NPHPOJTHOMH
cpeabl:

- TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUM U
MPOEKTOB (PU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

- TOBBIIEHWE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPaAKTUYECKYIO
NeATEIIbHOCTD;

- IOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (GOpMyIUPOBAThH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

- 0CO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
busuky;

- TUTAaHUPOBAHUE CBOETO Pa3BUTHSA B MPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUU;

- CTpeMJICHUE aHATTM3UPOBATh U BBISIBIISATH B3aUMOCBSI3H TIPUPOJIBI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

- OIIEHKa CBOMX JCHCTBHM C YYETOM BIMUSHHS HAa OKPYXKAIOLIYI0 Cpexdy,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoTrpaMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJIbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(ssBNIEHU);

yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KIACCU(UKALUU, OCHOBAHUS 1JIs
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMaTpPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SBICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYEHUU (PU3NIECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIOJIBb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnlie ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIEAOBaHHE (PU3UUYECKOTO
SABJICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGOPMAIMKM WIH JAHHBIX C Y4ETOM MPEIIOKEHHON YyueOHOM
dbuznyeckoit 3a1a4u;



aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECJIOKHBIMU
CXE€MaMH, IMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XO0/Ie OOCYXJACeHHs y4yeOHOro Marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKAa3bIBaTh WJICW, HAIICJICHHBIE HA PEIICHUE 3aJa4yd U MOJJEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COMOCTABJSITh CBOU CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABIISATh PE3yJIbTAaThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOU JEATEIIbBHOCTH, OPTaHU30BbIBaTh JICUCTBUSA
no e€ JOCTHXKEHHMIO: paclpelensTh poiav, OO0CYyKIaTh MPOLECCHl H
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOACH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUID W KOOPJAWHUPYS CBOHU JIEUCTBUA C JpPYyrUMU
YJieHaMU KOMaH/bl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHSITHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABJISITH AITOPUTM pelieHus GU3MUECKON 3a7a4u W
TUTaHa HMCCIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIjlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPEJIararth IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIXKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3NYECKOTO UCCIECOBAaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBLINXCA CUTYyallMi, YCTAaHOBICHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPABO Ha OIMMOKY MpU PEIICHUH (PU3NUECKHX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xonIy o0yuenus B 7 KkJacce rpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHE  SIBICHHSA,
HaOI0IeHNE, AKCIIEPUMEHT, MOJEINb, THUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOIAs
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (qud@y3us, TEMIOBOE IBUKEHHE YacTUIl BELIECTBA,
paBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJCUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHOW OCHIO
BpallleHus, Tepefada JaBiICHUS TBEPABIMU TElNaMH, >KUIAKOCTIMH U
razamM, arMoc(epHOoe JaBlieHHWE, IUIABaHUE TeJl, MPEBpaIICHUS
MEXaHUYECKON PHEpPruM) Mo OMMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh TNPOSBICHHE M3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4YucCie (U3HUECKHE SIBICHUS B TIPUPOJIE:
OpUMEPHl ABMXKEHUS C PA3UYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CHUJIbBI TPEHHs B NPHUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluard B
TEJIe YeNIOBEeKa, MPH dTOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yUeOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,



nyTh, CKOPOCTb, CPENIHSASA CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSDKECTH, BEC
Tena, Ccuiaa TpeHHs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCKas padoTa, MOIIHOCTb, IIEYO CHIIBI,
MOMEHT CWJbl, KO3(G(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI JHEPrus), MpPU ONHUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMU BEIMYMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TO€ MpPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4EeCKOU
HEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3allMChIBaTh €T0 MaTEMATHIECKOE BBIPAKCHHE;

OOBSCHATH (PU3HUECKUE SIBJICHHUS, POLIECCHI U CBOMCTBA TEM, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii MPaKTUKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBsCHEHUE U3 1-2
JOTHYECKHX ILIAroB C ONOpPOHM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MYECKUX
SBIICHUH, PU3NIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemate pacu€THeie 3amauyd B 1-2 1eHCTBUS, HMCHOJIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JaHHBIC, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLIEHUBATh PEATMCTUIHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3yNbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 110 €T0 PE3YJIbTaTaMm;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MIPEIMOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHUPOBATH BHIBOJIBL;

BBIMOJIHATh TMpPSMbIE HM3MEPEHHUsI PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;



IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol C HCIONBb30BAHUEM IMPSMBIX H3MEPEHUU (3aBUCHMOCTU MYTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUsI CKOJIBKEHHUS OT BEca Tea, KauecTBa 00padOTKH MOBEPXHOCTEN TeEI
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIOIAAN COIPUKOCHOBEHUS TEJN, CUIIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUsA, coOUpaTb YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IOpEUIOKEHHBIX TaOIUILl U TpaduUKOB, JAENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEILIECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKEHHS,
JABJICHUE  BO3AyXa, BbITAJIKMUBAIOUIAs  CHJIA, JIEWCTBYIOIIAas  Ha
HOrpyKEHHOE B KHUJIKOCTh Te€JO, KOA3()(PUIMEHT MOJIE3HOro AEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIYar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
MOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALKIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 711 oOecrnieueHusi 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS



3HAHUM W NyTEM CPaBHEHUSA DPa3JIMYHBIX WMCTOYHHUKOB BBIJEIATH
uHpOpMaIIMIO, KOTOpas SBISETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cety MIHTepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHWsSI O pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO MCIOJb30BATh
U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3HKH, COIMPOBOXAAThH
BBICTYIUUICHUE IIPE3CHTALIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpenesirh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ] B  JIEATEIbHOCTh  [PYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
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n/n NMPOrpamMMbl

Bcero

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

11 ®du3uka - HayKa 0 IpUpoJIe
1.2 dusnueckue BEIINIUHEI
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS

Uroro no pazgeny

2

2
2
6

Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrpoeHue BemiecTBa

29 JIBI>KEHHE U B3aUMOJICHCTBHE YaCTHIL
' BEIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA

Hroro no paszneny

Pa3znen 3. /IBuikeHue U B3aUMo/IeiicTBHE TeJl

3.1 MexaHnueckoe OBMKEHUE
3.2 WNueprus, macca, TUIOTHOCTH
3.3 Cuia. Bune! cun

Uroro no pazgeny

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. Ilepenaua naBnenus TBEPABIMU

1

2

14
21

KoHTpoJbHbIe

padoTshI

IIpakTH4eckue

padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



TeJIaMU, )KUIKOCTSIMH U ra3aMu
4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE

44 JlercTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE

B HUX TEJIO
Uroro no pazgeny

Pa3nes 5. PaGoTra n MOIIHOCTD. JHeprus

51 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHuueckasi SHeprus

Hroro no pazgeny
Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

21

12

68

12



IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoxka

®dusnka — HayKa O PUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"M3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOT'O
TEPMOMETPA U JIaTUHKA
TeMIEPaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTOo[ Mo3HaHus. OnucaHue
bu3uuecKux SBICHUN C
MTOMOIIBIO MOJIENIEN
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO

KoanuecTBo 4acoB

Jara
Kourpoabuble IIpakTHyeckue
Bcero U3y4YeHus
padoTshI padoThI
01.09.2026
1
04.09.2026
1
08.09.2026
1
11.09.2026
1 1
15.09.2026
1
18.09.2026
1 1

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7Y

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

10

11

12

13

14

15

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

Ypok-uccnenoanue «OIbITHI 110
HaAOJIFOEHUIO TEILIIOBOIO
paCIIMPEHHSI Ta30BY

ArperatHbie COCTOSIHUSI
BELIECTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIICCTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX U X
aTOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUU BOJbI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBIKEHUE

Ckopoctb. EnuHALBI CKOpOCTH

Pacuer nytu u BpemMeHH
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzaumojeilicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBYOKEHUS Tell

22.09.2026

25.09.2026

29.09.2026

02.10.2026

06.10.2026

09.10.2026

13.10.2026

16.10.2026

20.10.2026

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

https://m.edso0.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510I1BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

16

17

18

19

20

21

22

23

24

25

ITnotHocTh BemiectBa. Pacuer
Macchl U 00beEMa Teja 110 €ro
IUIOTHOCTH

JlaboparopHas paboTa
«OnpenenenHue MIOTHOCTU
TBEPIOTO TEJIA»

Perienue 3anau mo reme
"ITnorHOCTH BemecTBa"

Cua KaKk XxapakTepuCTHKa
B3aumoencTsus Ten. Cuina
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabora
«M3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMariym)
NPY>KUHBI OT TIPUIIOKESHHON
CHUJIBD»

SBaenne Ttarorenusa. Cuna
TSKECTH

CBs13b MEXly CUJION TSKECTH U

Maccoll tena. Bec tema. Pemenue

3aaay o teme "Cuna tsokecta"”

Cuna TsKeCTH Ha ApYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMCTp

Bec tena. HeBecomocTh

23.10.2026

06.11.2026

10.11.2026

13.11.2026

17.11.2026

20.11.2026

24.11.2026

27.11.2026

01.12.2026

04.12.2026

https://m.eds00.ru/0S71X3DPS

https://m.edso0.ru/OH22PX7CX

https://m.edso00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo0.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SQ8RE



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE

26

27

28

29

30

31

32

33

CrnoxxeHue AByX Cuil,
HaIlpaBJICHHBIX IO OJTHOMN
npsMoid. PaBHonieiicTByro1ast
CHII

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'"

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B ripupoe u
TEXHHKE

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHUIIbI
TPEHUSI CKOJIbKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COIIPHKACAIOIIUXCS
ITOBEPXHOCTEMN»

Pemenue 3agau Ha onpenenenue
PaBHOJIEUCTBYIOILEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
Tenay, «I['paduyeckoe
nu3o0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAS CUI»

KonTposabHas padboTa no Temam:
«MexaHuuecKkoe ABUKECHHUEY,
«Macca, II0THOCTBY, «Bec
Tenay», «['paduueckoe
n300paxenue cuiy, «CHUITbD)

JaBnerune. CriocoOb1

YMCHBIICHUA U YBCIIMYCHUA
JaBJICHUA

08.12.2026

11.12.2026

15.12.2026

18.12.2026

22.12.2026

25.12.2026

29.12.2026

12.01.2027

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D

https://m.edsoo.ru/25TVM1FDL



https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL

34

35

36

37

38

39

40

41

42

43

44

JlaBnenue ra3za. 3aBUCUMOCTD
JaBJICHHS ra3a oT 00bEMa,
TEMIIEPATYPbI

Ilepenaua naBiieHus: TBEPABIMU

TCJIaMU, XXUAKOCTAMU U ra3daMu.

3akoH [lackansa

I[aBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC I[GflCTBHGM CHIJIbI
TAXKCCTH

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH H rase.
3akod [Tackamnsa»

Coobmaromnmecs: CocyIbl

['unpaBnuyeckuit mpecc

Manomertpsl. [lopuaeBon
JKHUJIKOCTHEIM HAcOC

Atmocdepa 3emn. [Ipuanns
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMITi. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

N3mepenue atmocdepHoro
nasyieHusi. OnwitT Toppuueu
3aBUCUMOCTh aTMOC(HEPHOT0
JaBJICHUA OT BBICOTHI HAT

15.01.2027

19.01.2027

22.01.2027

26.01.2027

29.01.2027

02.02.2027

05.02.2027

09.02.2027

12.02.2027

16.02.2027

19.02.2027

https://m.edsoo.ru/544Y MX9WR

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR?2

https://m.edsoo.ru/67X2LF396

https://m.eds00.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW1M

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J



https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ

45

46

47

48

49

50

51

52

YPOBHEM MOPSI
BbapomeTtp-anepou.
ATMmocdepHoe TaBieHe Ha
pa3IMYHBIX BBICOTAX

Pemenue 3anay no teme
"AtMmochepHoe naBieHue"

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopaTtopHnast pabora
«OrnpeseneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TETIO,
MOTPYKEHHOE B KHUIKOCTb)»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBannue 3aBUCHMOCTHU
BEca TeJia B BoJie OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Telay

ITnaBanue Ten

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomerpa
W KOHCTPYHPOBAHUE JIOAKH U
omnpeaeneHue eé
rpy30H0AbEMHOCTH"

Pemienne 3amad mo Temam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBienue
TBEPABIX TEN, )KUAKOCTEU U

26.02.2027

02.03.2027

05.03.2027

09.03.2027

12.03.2027

16.03.2027

19.03.2027

23.03.2027

https://m.edsoo.ru/WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1L

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edso0.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGB0Q



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

53

54

55

56

57

58

59

60

61

razoB»
Mexanuyeckasi pabota

MomHocts. Equnuiint
MOIITHOCTH

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEME 110 JIeCTHHIIE"

[Ipocthie MexaHu3Mbl. Poiyar.
PaBHOBecue cui Ha peryare

KoHnTposnbHas padora no teme
«JlaBneHue TBEpIbIX TEI,
KHJKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas
pabora

PesepsHblil ypok. Pabora ¢
TEKCTaMHU 110 TeMe «JlaBieHue
TBEPABIX TEN, )KUAKOCTEU U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Prruaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBuit
pPaBHOBECHUS pbluara

Pemenue 3agad mo reme

«Y clloBUSI pABHOBECHS pblyara
Koad¢unment noiesznoro
JNEeUCTBUS MEXaHN3Ma.
JlaGopaTtopHnast pabota

0.5

0.5

26.03.2027

06.04.2027

09.04.2027

13.04.2027

16.04.2027

20.04.2027

23.04.2027

27.04.2027

30.04.2027

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

https://m.edso0.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

63

64

65

66

67

68

«M3mepenne KIIJI HaknoHHOU
IJIOCKOCTH

Pemrenue 3agad mo reme
"Pabota, mournocts, KIT/"

MexaHnuueckasi JHEprusl.
Kunernyeckas v noTeHIManbHas
SHeprus

3aKoH COXpaHCHUA
MEXaHUYEeCKOMH OQHCPIUH

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeieJIeHuEe N3MEHEHUS
KUHETHYSCKOH W MOTSHIINAILHOMN
SHEPIHH MPU CKaThIBAHUH TeEJIa
10 HAKJIOHHOM MI0CKOCTH"

KonTposnbhas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe aBrKeHne"

PezepBHblit ypok. Pabora ¢

Tekctamu 1o teme "Pabora.
MoiuHOCTB. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

04.05.2027

07.05.2027

11.05.2027

14.05.2027

18.05.2027

21.05.2027

25.05.2027

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo0.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edso0.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

pe3yJabTara

1.1 HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

12 pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/IT-IGCK0€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
13 OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3ajjauy B YUEOHYIO, BBLAEIATH

CYIIIECTBEHHbBIE CBOICTBA (MIpU3HAKK) GU3UUECKUX SIBICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
14 0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIaHHYIO (HU3MUYECKYI0 BEJIUMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
L5 WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allCHIBAaTh €r0 MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
' oObsicHeHne w3 | — 2 JIOTWYeCKHX ImaroB ¢ omopoid Ha | — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7 pemiath pacyéTHele 3a1aun B | — 2 NEeHCTBHs, WUCIONB3YSl 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSI 3aJaud 3alUChIBaTh KpaTKOE YCIOBUE, MOJACTABISTH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  IPOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHMUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POPMALUIO O TMpUMEpax)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOIHeﬁ cpenc

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HG,I[OCTOBCpHOﬁ

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHpopmManuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJB30BaTh W3YUYEHHBIM MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCP’ICTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
@dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  Ilorpemnocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

Ha0J110/1aeMOTr0 SIBJICHUS
Onucanue pU3NYECKUX ABICHUM ¢ TOMOLIBIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAN.
N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenune temrnepaTypsl Py HOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

7 KJIACC
Kon Kon

pasaena JJIEeMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1

2
2.2
2.3

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBaIOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBre yacTHI] BEIIECTBA: TPUTSKEHUE U

OTTAJIKMBAHHUC



ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHUE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTAIMYECKHX)  TeEIl.
2.4 B3auMocBs3p Mexay CBOHCTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuyeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAloB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 1O HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnplTbl 10 OOHAapYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Cxopoctb. CpenHsAsl CKOpPOCTh IPU HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKCHUS TEIL
Macca kak Mepa HTHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJEHCTBHUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBneHue TAroTEHUS U cuia TsKecTH. CHila TSKECTH
' Ha Jpyrux maserax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpe,I[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA



3.11

3.12

(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBToMOOmWIE W Tak janee). OmpeneneHue cpenHein
CKOPOCTM CKOJBXEHHUs Opycka WM IIapUka 110
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  II0THOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUs (nedopmarviu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

DusnuecKue SIBICHUs B IPUPOJE: IIPUMEPHI IBWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,

I[eﬁCTBHe CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Hasnenne TtBEporo tena. CrocoObl yYMEHBUICHUS U

YBCJIMYCHUS NABJICHUA

[[aBJ'IeHI/Ie rasa. 3aBUCHMOCTh JaBJICHUA ra3a OT O6’béMa,

TEeMIIepaTypbl

Hepeﬂaqa JaBJICHUA TBépIII:IMI/I TCJIaMH, XXUAKOCTIMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCHUMOCTh  JABIICHUS JKUAKOCTHU OT TIyOHHBI
IMaapocraTudeckuii mapagokc. CooOIaronmecs CoCcy/ibl.
I'mapaBnuueckre MeXaHU3MBbI

AtMmocdepa 3emnu u atMmocdepHoe naBneHue. [IpuanHb
CYIIIECTBOBAHUS BO3AYIITHOW o00o0mouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS

N3mepenue atmocdepHoro nasieHus. IlpuGops s
M3MepeHust aTMOc(hEepHOro JaBIeHUS

JleficTBHe >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena

[TnaBanue ten. Bo3gyxornaBanue

[IpakTuueckue padbOTHI:



4.10

411

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAS OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIECH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYUpPOBAHME  JIOJAKA W  OIlpelesieHne  eé

rpy30I04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIONIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABINYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckas pabota
Mexannueckass MOIITHOCTE

[IpocTeie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas

IIJIOCKOCTh. HpaBI/IJ'IO paBHOBECHS pblyara
HpI/IMeHCHI/Ie IpaBHJjia PaBHOBCCHUSA pblvUara K 6J'IOI(y

«3o10T0€  mpaBwioy  MexaHuku.  Koaddunumenrt
MOJIE3HOTO nercTBus MEXaHU3MOB. [Ipocteie

MEXaHHU3MBI B OBITY U TEXHHUKE

[ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN
Kunernueckas sHeprus

[Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHS W
COXpaHEHUs MEXaHUYECKON IHEPTUn

[IpakTuyeckue paboOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpU



PaBHOMEPHOM  JIBIDKEHMM Tella [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10

YelioBeKa

TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
511 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MCXaHHM3MEI B 6I>ITy

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpedoBaHMS NPOrpaMmMbl OCHOBHOT0 001ero odopazosanusi Ha ocHoBe ®I'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUNM O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu (GUIMKKM B Pa3BUTUHU
1 €CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOIIOIMHU
(UBHYECKUX 3HAHMM M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIETrO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MeXElHI/I'-IeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMAarHUTHBIX U KBaHTOBI)IX);
2 YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX TaHHOC CbI/I?J/I"IeCKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(pu3HAKH)

3 Brnanenne ocHOBamMM MOHSTUHHOIO armapara U CHUMBOJHYECKOIO



sA3bIKa (1)I/I3I/IKI/I 1 UCIIOJIB30BAHHEC HX IJId PCIICHUA y‘le6HI)IX 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOICTBa TCI, (1)I/I3I/I‘-ICCKI/I€ SABJICHUA H

IMPONHECChI, UCIIOJIb3Ys (bYHﬂaMeHTaJ'IBHBIe N OMIIMPUYCCKUEC 3aKOHBI

YMeHue onuceBaTh HN3YUCHHBIC CBOMCTBA TEJI (bI/ISI/I‘IeCKI/Ie SABJICHUS,

UCTIOJNB3YS (PU3NUYECKUE BEITMUUHBI

Biagenue oOcCHOBaMHM METOJOB HAy4HOIO IIO3HAHHUS C Y4ETOM
cOOJIIOICHHsT PaBMJI O€301MaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIHEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBAaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €r0 Pe3yNbTaThl, (HPOPMYIUPOBATH BHIBOIbL;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUI (PM3NUECKUX BEITUUNH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HWHCTPYKIHH, BBIYHCIIATH
3HaYeHUE BEJIMYUHBI U AHAIM3UPOBATH MOJIYyYEHHBIC PE3YNbTaThl C
Y4E€TOM 3a/IaHHOM ITOTPEUIHOCTH PE3YyIbTaTOB U3MEPEHU;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOAMWTHL  HCCIEAOBaHWE IO  WHCTPYKIUH,  MPEICTaBIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, YYUTHIBATh MOTPEIIHOCTH, JIeNIaTh BHIBOJIBI IO pe3yIbTaTaM

HCCIIEIOBAHUS

[TonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MUYECKHUX  Mojenen
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPZOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, KHJAKOCTEH W TBEPABIX TeJ, IUIAaHETapHas MOJENIb aTroma,
HYKJIOHHAas MOJEJIb aTOMHOTO si/ipa) U YMEHHE NPUMEHSTh HUX IS

00BsicHEHUST PUZNYECKUX MTPOLIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl W CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISIT IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM HAa M3YYEHHbIE CBOMCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCIIONB3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIKME (pU3HMUECKHE

BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBHUC 3aJiayH,



10

11

BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOoMuMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIC JTaHHEIE,
MPOBOJIUTh PAcCY€Thl M OLIEHMBATh PEATUCTUYHOCTh IMOJYYEHHOIO
3HaYeHUS (PU3MUECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh

bu3nYeCcKOil BETMYUHBI, TOJIYYCHHON IPU PEIICHUU 3a7aun

VMeHHe XapakTepH30BaTh IMPHUHIMIIBI JICHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTUYECKUX IPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOoAuMble (PHU3NUECKUe

3aKOHOMEPHOCTH

VYMeHue UCHOoNb30BaTh 3HAHUS O (U3MYECKUX SBJICHUAX B
MIOBCEIHEBHOM JKM3HM i o0ecriedyeHuss O€30MacHOCTH  IpU
oOpamieHud ¢ OBITOBBIMM ~ HpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
DKOJIOTUYECKOr0 IIOBEAEHUsA B OKpYy)KAloUeHd cpene; IMOHUMAaHHUE
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHUH (PHU3MKH U TEXHOJOTHIM

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

OneiT TOMCKa, TpeoOpa3oBaHUs U MpPeACTaBIeHUS HHPOpMAIUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUU U
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHME  MHCIIOJIB30BaTh  IPU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3M4ecKOro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WnTtepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOPAa30BAHUS
uHpopManu ©3 OJHOMW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE M HepaBHOMepHOe aBmkeHue. Cpenusisi ckopoctb. Dopmyia st
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
14 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
['paduiky 3aBUCUMOCTH OT BPEMEHHU [UIS TPOCKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoOoaHoe majgeHue. DopMyIibl, OMUCHIBAIONIME CBOOOJHOE MAJCHUE Tella IO
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAJIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCIECHUS] YCKOPEHUS:

dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

V= =
T

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:

_m

V

Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne CHuil
SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUS. GDopMyna IJI BBIYUCIICHUA MOJAYJIS1 CHUJIBL

TPEHUS CKOJILXKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Frpzp-;"l.r

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenne. 3akoH BCEMUPHOTO TATOTEHUS:
my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
=m0
HNmnynec cucteMs! Tel. M3smenenue umiyibsca. FIMITysibe cuitbl
3aKOH COXpaHEHMsI UMITYJIbCA U1 3aMKHYTOW CUCTEMBI TEJ:
D=0, i, U, =const
PeaktuBHOE NBHXKEHUE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

MexaHn4decKkas MOIIHOCT:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyJIa JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

FHUE
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. <D0pMyJ1a JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



1.19

1.20

1.21

1.22

1.23

OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHECPI'UHU IIPpU HAJIUYUU CHIIBI TPCHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibel; M - FI.

VYciioBre paBHOBECHS pbluara:
M +M +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonessan
‘éﬂTI:ﬁ'IIEEEEH

[laBiienue TBEpIOTO TENIA.

®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:

_E
p_s"

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
lMunpocraTtuyeckoe gaBieHne BHYTPH KUIKOCTH.

CDOpMy.]'Ia JJIsL BBIYHUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. Popmyna A8 ONPEAECIECHHs BBITAIKUBAIOLIEH

JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC

CHIIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

K01€0aTeIbHOM ABUKEHUH
3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIC " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpeln. MH(ppa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomul

N3MepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
VIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHSI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKHHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUoAa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuyeckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, IWHAMOMETp, TMOAIIMIHUKHA, PAKEThl, pblYar, TMOABMKHBIA U
HENOJIBWKHBIA OJIOKH, HAKIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
TEIUVIOBBIE ABJIEHUA

OCHOBHBIC ITOJIOKCHHUA MOJIGKy.HSIpHO-KPIHGTH‘-IGCKOfI TCOpHUU CTPOCHUA
BCIICCTBA. MO,Z[CJ'II/I TBép,Z[OFO, KHUIKOIo nu F33006p213HOF0 COCTOSIHHMM BEIIECTBA.

Kpucrammnaeckue u amopdnbie Tena

I[BI/I)KGHI/IG qyaCTull, BCIICCTBA. CBs3b CKOpPOCTH  JIBHIKCHHA  4YaCcTull C

Temreparypoii. bpoyHoBckoe aBmkenue, 1udy3ust
CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TeroBoe paclIMpeHne U CHKaTUe

TermoBoe paBHOBECHE

Buytpennsis sneprusi. Pabora u Temsomepenadya Kak CrocoObl M3MEHEHHS

BHYTPEHHEHN dHEPIrun
Buael Teronepenaun: TEMIONPOBOJHOCTb, KOHBEKLNS, U3TyUCHHE

HaneBaHI/IC )51 OXJIAXKJICHHUEC TECII. KomnuectBo TCIIJIOTHI. VnenpHas

TEIUIOEMKOCTD:

Q=cmlt,—t,)

3aKOH COXpaHEHHWS] PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO

OanaHca:

0,+0, +..=0

Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
UClapeHuss M KoHjAeHcauuu. KumeHwe IKHUIKOCTU. YJielabHas TeIjioTa

napooOpasoBanus: L = Q/m

Bnaxuocts BO3ayXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIU3AllN. y[[eJIBHa}I TCIJIOTA IIJIaBJICHUA

A==
m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJ[ tertoBoro apurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEIIOEMKOCTH METAJUNIMYECKOro LMIIMHJIpA; KOJIMYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YACJIbHOW TEIIOTHI
IaBieHuss Jbaa. lccnenoBaHue W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

Qusuueckue s6NeHUs. 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
Onektpu3anus Ten. J[Ba BUaa 3MeKTPUUECKUX 3apsi0B
B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

SJICKTpI/I‘ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. JleHCTBUE AJIEKTpUYECKOro IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

[TocTostHHBIN AneKTprUUecKuil ToK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. yI[e.]'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

R =pl/S
3akon Oma ais yyactka snekrpuueckoi memu: | = U/R

ITocnenoBarenbHOE COCTUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeJIBHOG COCIMHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UsI=L+I;R=2.

CMelaHHbIe COCAUHCHUS ITPOBOAHHUKOB

Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOe Mosie NMPSMOrO HPOBOJHMKA C TOKOM. JImHum

MarHUTHON MHIIYKIIUU

MarauTHOe II0JIE IIOCTOSHHOTO MarsHura. B3anMoJeicTBHE NOCTOSHHBIX

MarduToB
JlelicTBMEe MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua

Ilpakxmuueckue pabomul

W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHHUKE
(pe3ucTophl, TaMIIOYKa), OT HAMPSKEHHs] HAa KOHIIAX MMPOBOJHHKA; 3aBUCUMOCTH
COTIPOTHUBIICHUS OT JJIMHBI TIPOBOJHUKA, IUIONIA/IA €r0 MOMEPEYHOT0 CEUCHUS U

YACIBbHOTO COIIPOTUBJICHU.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,
AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TI0Jie 3eMJIH, IPeii( TOIIOCOB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’I€, MOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  JIEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  MPHOODHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHUT, O3JIEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,

TEHEPaTOp IOCTOSTHHOTO TOKA
OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH
JIyuyeBas monens ceera. lIpsamonuHeliHOe pacipOCTpaHEHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaio

ITpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus ceera

Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
munsel: D = 1/F

I'ma3 kak onrudeckas cucreMa. OnTHdecKue HpI/I60pLI

IIpakxmuueckue pabomoi
W3mepeHue onTHUECKOM cuibl coOHparomiell JTMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (hokyce), moka3aTess MpeIoMIICHHS CTEKIIa.
UccnenoBanme cBoiicTBa M300pa)KeHUsl, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa TPEJIOMJIEHHs] CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TpaHHUle

«BO3yX — CTEKJIO»
Qusuueckue senenus 6 npupooe. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
OTNITHYECKHE sIBJIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyuenus. Peakuuun anbga-u Oera-

pacrmaja



4.2
4.3
4.4
4.5

4.6

4.7

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Mozaenb atoma
CoctaB aroMHOro sifpa. M3orornsl

[Tepuox nomypacmajga aTOMHBIX SAEp

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO UHCE

Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIYyUCHHE MPUPOAHBIX MHUHEPAJIOB,

HeﬁCTBHC PaaruOaKTHBHBIX HSHy‘leHI/Ifl Ha OpraHusM 4YC€JIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYaAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,

NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»



