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I 7 KJacca



INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpexacraBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Dusuka.

Conmepxanue  mporpaMMbel 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3aluio H3ydyeHus (U3MKA Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUSA [PEJAMETHOTO COJEpX aHUs M Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHs METOANYECKON MTOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MMPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IMpeAocTaBiseT Haumbojee siCHble OOpas3lbl MPUMEHEHHs HAay4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTHM U HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3ydyenne ¢usukn Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.

[lenn u3yueHuss (U3NKUM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peanu3ylomUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE POTrPAMMBI,
yTBepkaE€HHON pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e [puOOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOydJaroIluxcs K Hay4HOMY H3YUEHHUIO

MPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4EeHUs OCHOB CTPOCHMS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUIsI pa3BUTHS JIPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyayuied mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e [IpUOOpeTeHHEe 3HAHUM O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHHME YMEHUHl OINuChIBaTh U  OOBACHATH (PU3MUECKUE SBJIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB pELICHHUsS NPOCTEHINNX pacu€THBIX 337ad C HCHOJIb30BAHUEM
bu3nuecKkux Mojienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaOIOJaTb HNPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATeIbHOCTH, CBA3aHHBIMU C (DM3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKECHUAX (PU3MUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypoBEHb) Ha ypOBHE OCHOBHOI'O 00IIEr0 00pa30BaHUs
oTBOAMTCS 68 YacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1no Gpusuke nepeyeHs 1adopaToOpHbIX padOT U OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4UTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yYaroImuXcs, CIIMCKA HIKCIIEPUMEHTATbHbIX
3aJJaHUi, IpeAaraéMbIX B paMKax OCHOBHOI'O FOCYIapCTBEHHOIO 3K3aMEHa 0 (PU3HKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®usnka — Hayka o npupoze. SBneHus npuponsl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHoCcTh H3MEpeHU. MeXayHapogHasi CUCTEMA €IMHHIL.

Kak ¢u3uka u npyrue ecrecTBeHHble HAyKH H3y4yaroT NMpHpoLy. EcTecTBEHHO-HayuyHBIN
METOJl NO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npubOpsl U Ipoueaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

1. Omnpenenenue LEHbI JeIEHUS LIKAIbl U3MEPUTEIBHOTO NMpHOOpa.

W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenue pasMepoB MalbIX Tel.
N3mepeHnue Temmneparypbl HpU IOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTdnKa
TEMIIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IIPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILIAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IlleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiectBa. CBSI3b CKOPOCTH JIBUJKEHHUS YacTUIl C TEMIEpaTypoi.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTaJIKUBAHHUE.

AW

ArperaTHple COCTOSIHMSI BEIIIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U  TBEPABIX
(kpucTayInyeckux) Teia. B3auMocBsA3b MeXy CBONCTBaAaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSAHUAX UM HX ATOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcoOennocTH arperaTHbIX COCTOSIHUU
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaOGmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHII

BEIIIECTBA.
Jlabopamopuvie pabomsl u onvimot.
1. OmeHka guameTpa aToMa METOJAO0M PSIOB (C UCIIOIb30BaHueM GoTorpaduii).



2. OnbITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TCUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiiCTBUE TeJl.

Mexanuyeckoe ABukeHUE. PaBHOMepHOe U HepaBHOMEpHOe JBUKeHHE. CKOpPOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacy€T myTu U BpeMeHU JBUKCHUS.

SlBienne wHepuMH. 3aKOH MHEpUMU. B3zaummopelcTBHE Ten Kak NPUYMHA W3MEHEHMS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJT B €IUHUIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucThka B3aumojeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3MepeHnne cuiibl ¢ MOMOIIBIO JIUHAMOMETpa. SIBlIeHWE TIATOTeHWs W cuja Tsokectd. Cuia
TSOKECTH Ha JIpyrux riaHerax. Bec tema. HeBecomocth. CrokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsimoil. PaBHozelcTBytomas cwi. Cuna TpeHus. TpeHue CKONbXEHUS U TPEHUE MOKOS.
Tpenue B mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaOmroieHue MEXaHU4ECKOro JBUKEHHUS Tea.

2. H3mepeHne CKOPOCTH NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HabmroneHue U3MEHEeHUs: CKOPOCTH NPH B3aUMOJECHCTBUY TE.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. OmnpeneneHue cpeiHed CKOPOCTU CKOJNBXKEHHMS OpycKa WIM IIapuKa M0 HaKJIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pPacTsDKEHUs (Aeopmanviv) IpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEN.

Pa3nes 4. /laBiieHne TBEPABIX Teul, ;KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue ra3za. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMma, Temreparypsl. [lepenada naBieHust TBEPABIMU TEIAMHU, KUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbI. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  [wnapocratuueckuit  mapagokc. CooOmarommecs cocyabl.  ['miapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBuE KUIKOCTH U ra3a Ha MorpykEHHOE B HUX Telo. BriTankuparomas (apxume10Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.



oV kwnNeE

®

3aBUCUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBneHuUs KUIKOCTHIO U ra30M.

CooOmarommecs COCyIbl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTu Tena Hu
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcioBue mnaBaHWs TeJ: IUIABAHWE WM TOTPYKEHUE TeEJI B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEN TEJIAa U KUJIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B KHUJIKOCTb
4acTH Tena.

OnpeneneHnue BbITAIKUBAIOIIEH CUJIbI, JACUCTBYIOLIEH Ha TEIO, NOTPYXEHHOE B
JKUJKOCTB.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIbI, AEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M OIpEACIICHUuE €€
IPYy30I0ABEMHOCTH.

Pa3nes 5. PaGora m MoIiHOCTB. JHeprusi.
Mexannueckas pabota. MoIHOCTb.

[TpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBECHS
pbruara. IlpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI npocTsix MexaHu3MoOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuveckass sHeprus. KuHermueckas W TOTeHIManbHas dHeprus. [IpeBpaiieHue

OJIHOTO BHa MEXaHUYECKOMH OHCEPIUu B ,Z[perfI. 3akoH COXPAHCHUSA DHCPIUHU B MCXaHUKCE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycia0BUI paBHOBECHS pblyara.

3. Usmepenune KIIJI HakTOHHOM MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS! MEXaHUYECKOU SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3MKKM HA YypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMs HANpaBiICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynpraTe u3ydenuss (U3MKM HAa YpPOBHE OCHOBHOTrO o00Imiero oOpa3oBaHUs Yy

oOyuarorierocst OyyT c(hOpMUPOBaHBI CIEYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MPOSBICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKHU;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHUH OOIIECTBEHHO 3HAYUMBIX M ATHYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM TOCTHKCHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

3) 3CTEeTHYECKOr0 BOCIIMTAHMS:

— BOCIPHUATHE ICTETHMUECKUX KauecTB (PU3MUECKONW HAyKH: €€ FapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

— pa3BUTHE HAYYHOU JI0003HATEIBLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHOro odbpasa *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

— cpOpMUPOBAHHOCTH HaBbIKA pedIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
e MpaBa y Jpyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

— aKTUBHOE y4YacTHe B PEIICHUU MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTEeIbHOM
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBICHHOCTH,
TPeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHU,

— UHTEpEC K MPaKTHUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHEHTalus Ha MpUMEHEeHHe (PU3UYECKUX 3HAHWM IS pelIeHUs 3agad B 001acTu
OKpY Karolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEeH Cpeibl;

— OCO3HaHHUE TTI00aJIbHOr0 XapaKTepa dKOJOTHYECKUX MPOo0sieM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOIUMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHMH HCCIEIOBAaHUA U TPOEKTOB
(bu3nuecKoil HaNpaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO e TeNbHOCTD;



e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4Hcie (HOpMyJIUpOBaTh HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e — Oco3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

¢ — IUIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHPII>i;

¢ — CTPCMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OIICHKAa CBOMX JICHCTBUH C YYETOM BIMSHHMS Ha OKPYXKAIOIIYIO CPEIy, BO3MOMXHBIX
[JI00AIBHBIX TOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOCHHS TpOrpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATEIHHBIC YHUBEPCAJIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE

YHHUBCPCAJILHBIC y‘le6HHe ,Z[CﬁCTBPIH, PEryJIsiITUBHBIC YHUBCPCAJIbHBIC y‘le6HHe JICUCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS AJIs1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHs B paccMaTpUBaeMbIX (pakTax, TaHHBIX U
HAOJII0JIEHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJIATh NIPUYMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYyKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod penieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pELIEHHs, BbIOOp Hambosee MOIXOMASIIETO C
y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCIIOJIb30BaTh BOMPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3UIECKOTO SBJICHNUS,
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYCHHYIO B XOJI€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYITUPOBaTH O0OOIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3sBUTHE (PUINIECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:



NPUMEHSTh Pa3jIMYHbIE METOJbI, HMHCTPYMEHTBI M 3allpOChl MpPH IOHCKE U OTOOpe
UH(POPMAIIUN WU TaHHBIX C YIETOM MPEUIOKEHHOW yueOHOoM (hru3ndeckoi 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIMIO PA3ITUIHBIX
BUIOB ¥ (POPM IIPEIICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBbHYIO (opMy TNpeacTaBieHus HHDoOpManuu u
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoii 1 UX KOMOMHAIUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XOJe OOCYXIeHHs Y4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H M MOIepKaHue 0JIaroKeIaTeIbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTA,
O00OHapyKUBATh Pa3IMYME U CXOJCTBO TIO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBISATh  PE3yJbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

NOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAIBHOW pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

IPUHUMATh LEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHM30BBIBaTh JCUCTBHA IO €&
JOCTHDKEHUIO: PACIPENICNIATh POJIH, 00CYKIaTh MPOILECCH U Pe3yJIbTaThl COBMECTHOU
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHUTAs KAd4eCTBEHHOTO pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C IPYTUMH WICHAMHA KOMAH/IbI;
OIIEHWBATh KAueCTBO CBOETO0 BKJIaga B OOIMUH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOATEIILHO C(HOPMYTHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHS.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
(bu3nUecKrux 3HaHUH;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX MNPUHATUS pelIeHUH (MHIUBUIYaJIbHOE,
IPUHITHE PELICHUs B TPYIIe, IPUHATHE PELICHUH IPyIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayu WU IJIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIONINXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,
OOBSICHATh TPUYUHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) Ppe3yJIbTaTOB JesTeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
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BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJI BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBAaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIMXCS
CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOBHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYTOro YeloBeKa B XOJE CIOpa WK JAUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY MNpU pEUIeHWH (GHU3UYECKUX 3aJad HId B
YTBEPK/ICHUSIX HA HAYYHbIE TEMBI M TAKOE K€ MIPABO APYIOro.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOydenus B 7 KJjacce ImpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: (U3MYECKUE U XUMHYECKHE SBJICHUS, HaOII0JCHUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, eIUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbI€ COCTOSIHMS BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTByOWas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyath sBieHus (auddys3us, TEII0BOe ABMKEHHE YaCTHII BEIIECTBA, pABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE Tell, PABHOBECHE
TBEPABIX TEJI C 3aKpelyIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHe, IJIaBaHue TeJl, peBpalleHus
MEXaHUUECKOW SHEPIUN) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KaloOIIeM MHpE, B
TOM 4uciie (PU3NYECKHE SIBICHUS B MPHUPOAE: MPUMEPHI JIBHKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPHU 3TOM MEepeBOIUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKN) PU3NYECKUX SBJICHUI;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTH BEILECTBAa, BPeMs, MyTb, CKOPOCTh, CPEIHSSA
CKOPOCThb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, Cuila TPEHHs, JaBlIEHUE
(TBEpOro TeENa, KUAKOCTH, Ta3a), BBHITAJKMBAIOUIas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro ACUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLHUaJIbHAsl SHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEIMYUH, X 0003HAYEHUSI U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEM
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMICTBa Tel, (U3MYecKHe SBJICHHUS M IPOLECCHI, HCHOJb3YS
IpaBHJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH



11

Apxumena, npaBWIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUs MEXaHU4YEeCKOM DSHEpPruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyalludl NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ ONOpPOH Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUECKUX SABICHMH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pematb pacuéTHble 3agayd B 1—2 1eHCTBHA, WCHOIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBAalOIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3MYECKHE BEIMYMHBI B (OPMYJIBI H
IPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIEC IJISI pEIICHUsS
3ajiay, OLIEHUBATh PEAINCTUYHOCTD MOITYYEHHON (PU3NUECKOI BETMUNHBL;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIIH (PHU3HUECKUX
METONOB, B OIMCAHUM UCCIECIOBAHMS BBIIECIATh IPOBEPSAEMOE IPEATIOI0KEHUE
(runortesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OIIMOKH B XOJ€ OTIBITA, IeaTh BBIBOJKI 110 €TO PE3yiIbTaTaMm;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBATh IPOBEPSiEMble MPEINOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT'0 000PY/J0BAaHUS, 3alIUChIBATh XO/1 OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBIINOJIHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJIb30BAaHUEM aHAJOTOBBIX M LUQPPOBBIX NMPUOOPOB, 3aMHUCHIBAThH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OAHOW (PM3MYECKOM BETUYMHBI OT JIPYrou c
HCIIOJIb30BaHUEM IPSMBIX HU3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJIa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUs CKOJIBKEHHs OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TEJI, CHIIbl YIIPYTOCTU OT YIJIWHEHUs INPY>KHUHBI, BBITAIKUBAIOLIEH
CHIbl OT OO0BEMa MOrpyKEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIeOBaHMsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cleays MPeJIoKEHHOMY IUIaHy, (PUKCHpPOBATh PE3yJbTaThl MOTYyYEHHOU
3aBHCUMOCTH (DU3MUECKHX BEJIMYMH B BUAE MPEJIOKEHHBIX TaOIUI U TpaduKOB,
JieaTh BBIBOJBI 10 pe3yjIbTaTaM UCCIIECI0BaHNUS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKMX BEIMYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH U TBEPAOrO TeElla, CUIa TPEHUS CKOJIBKEHMS, [ABJICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHUCTBYIOIAs Ha IOIPYKEHHOE B KUAKOCTh TEIO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPesIoKEHHON
MHCTPYKLHUU: MIPH BBINOJIHEHUN WU3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

coOyoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyaOBaHUEM;
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yKa3bplBaTh IPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBUKHBIN U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € OMOpPOM Ha UX ONHUCAHUA (B TOM YHMCIE: MOALIMIIHUKH, YCTPOWUCTBO
BOJIONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3UUECKUX SBICHUH U HEOOXOIUMBIC
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAx) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30I1aCHOCTH MpH OOpaIleHud ¢ NpubopaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpPAaHEHHs 370pOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTMYECKOIO IOBEIACHMS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
Pas3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPast SIBJISETCS IPOTUBOPEUUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

MCII0JIb30BaTh IPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOT0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHuss WHPOpMANUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4eckoro copepkaHusi, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKHhe COOOIIEHHUs O Pe3ysbTaTax MPOEKTOB WM YUYeOHbBIX UCCIE0OBAaHUM, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUNHBIA ammapar Kypca (QU3UKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3CHTALNEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTbs 00sS3aHHOCTH B
IPYyIIIEe B COOTBETCTBUM C MIOCTABICHHBIMH 33/1a4aMH, CIEAUTH 32 BBIIIOJIHEHUEM IJIaHa
NeCcTBUHM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC
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KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK
1.1 ) - 2
vSHKa T HayKa © HpHpoae https://m.edsoo.ru/7f416194
1.2 dusnyecKue BETMIUHBI 2 bubmorexa LIOK
' https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TTO3HAHUS 2 bubnuorexa LIOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BelllecTBA

2.1 Crpoenue BeniecTBa 1 bubmorexa HOK
https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 ]r?gs::jllﬁéezasi(.)rﬁﬂ 416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe JBIKCHUE 3 bu6mmorexa [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
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https://m.edso0.ru/7f416194

3.2 Hnepums, Macca, IIIOTHOCTh 4 bubmmorexa [IOK
' P, ’ https://m.edso0.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuna. Buet cnn https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMH, )KUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 bubmmorexa LIOK
' A https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYKEHHOE 7 bubnnoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTDH. JHeprus
bu6mmoreka [JOK
A P
> a60Ta 1 MOIIHOCT® 3 https://m.edso00.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 bubmmorexa [TOK
' POCTBIC Me ’ https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 CXAHHHeCkas JHEprit https://m.edso00.ru/7f416194
Hroro no pazneny 12



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KIIACC

Kox
NMPOBEPAEMOr0
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

14

pasiinvdaTh ABJICHHSA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB 1 Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

pacrio3sHaBaTb IMPOSABJICHUC HN3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUN B
OKpYyZKaroumeM MHUpe, B TOM YUCIIC (1)I/I3I/ILI€CKI/IG SABJICHUA B IIPUPOAC, IIPpU
OTOM IMCPEBOAUTH IMPAKTHUYCCKYIO 3aJadyy B yqeGHy}o, BBIACTIATD

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3MUYECKUE SBICHHS, UCHIOIb3YS
¢u3nueckre BEIUYMHBI, TPU ONHCAHMM TPABUWIBHO TPaKTOBATh
¢u3nyeckuif CMBICT HCIIOJIB3YEMbIX BEJUYMH, HMX O0O0O3HAueHHs W
€IMHULIBI (U3NYECKUX BEIMYMH, HAXOAUThb (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMHU, CTPOUTH

rpauKy U3yUYE€HHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHUYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS U TIPOLECCHI,
HCIOJIb3ySl U3YYEHHbIE 3aKOHBI, IIPU OTOM JaBaThb CIIOBECHYIO

(hOopMyYITMPOBKY 3aKOHA U 3aITUCHIBATh €T0 MAaTEMATUYECKOE BRIPAKCHUE

1.6

1.7

OOBSACHATh (PU3MUECKHE SBJICHMS, MPOLECChl M CBOMCTBA Tel, B TOM
4yycie€ W B KOHTEKCTE CHUTyalud IPAaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh MNPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHUE u3 1 — 2 JIOTHYeCcKUX IIaroB ¢ ONnopoil Ha 1 — 2 W3y4eHHBIX
CBOMCTBa  (U3MWYECKUX  SIBICHUN,  (U3MUECKUX  3aKOHA  WIH

3aKOHOMCPHOCTHU

peuaTtb paC‘{éTHBIe 3aga4dyu B 1 -2 ,Z[CI>'ICTBI/I$I, HCIIOJIb3Ys 3aKOHBI U
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(dbopMyIibl, CBs3bIBalONIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHSI ~ 3aJlaud  3allUChIBaTh  KPaTKOE YCIOBHE, MOJCTABISAThH
¢usnveckue BETMYMHBI B (OPMYJIBI U MPOBOAUTH PAcUETHI, HAXOIUThH
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC ISl PEUICHUs 3ajad, OLICHUBAThH

PEAUTUCTUIHOCTD TOTYUYEeHHOU (PU3HUECKON BEIIMIMHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXXHO PEIIUTh TPU TOMOIIA
(¢bu3nyecKux  METOJI0OB, B  ONHCAHUU HCCIEAOBAHUSA  BBIICISATH
MPOBEPAEMOE MPEIIION0KEHUE (rumoresy), pas3nnyarb u
MHTEPIPETUPOBATh MOIYUYCHHBIH pe3ysbTaT, HAXOAUTh OIIMOKU B XOe

OIlbITA, ACIATh BBIBO/LI IO €I'0 pE3yJibTaTaM

1.9

MPOBOAUTh OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
(bu3HuecKux CBOICTB TEI: dbopmynupoBaTh MIPOBEPSAEMBIC
MIPEIIONI0KEHUS, coOupatpb YCTaHOBKY U3 IIPETI0KEHHOT O

000pyIOBaHUS, 3aMUCHIBATH XOJI OTBITa U (JOPMYIIMPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSMBIE H3MEPEHHS] C HCIOJIb30BAHHEM aHAJOTOBBIX |
U(pOBBIX MPUOOPOB, 3aMUCHIBATH TMOKAa3aHHUS MPUOOPOB € YUYETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOU BEIMYMHBI
OT JpPYrol C HCIHOJBb30BAHUEM IMPSAMBIX H3MEpPEHUM, y4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEOBaHUS, COOMpaTh YCTAHOBKY H
BBINOJIHATh W3MEPEHUs, CleAys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHX BEJIUYMH B BUJE
MPEUIOKEHHBIX TaOIUI] U IpaduKoB, J1eNaTh BBIBOABI IO pe3yJbTaTaM

HUCCICIO0BaHUsA

1.12

1.13

1.14

MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3NYECKUX BEIUYWH, CIEIys
MPE/UIOKEHHOW WHCTPYKIMM: TPH BBINOJHEHUHM H3MEPEHUH coOHpaTh
OKCIEPUMEHTAIbHYIO yCTAaHOBKY W BBIYUCISATH 3HAYCHHWE HWCKOMOM
BEJIMYMHBI

coOnofaTh MpaBuia TEXHUKH 0Oe30macHOCTH mpu  pabore ¢
1a00paTOpPHBIM 000py10BaHHEM

yKa3bIBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh TMPUHIMIEI JEHCTBHS HM3YYCHHBIX MPHOOPOB W

TEXHUYCCKUX YCTpOﬁCTB C MOMOIIBIO UX OIMMUCAHUA, UCITIOJIB3Y 3HAHUS O
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1.15

1.16

CBOWCTBaX (PU3MUYECKHUX SBICHUN U HEOOXOAUMBIEC (PU3MUYECKUE 3aKOHBI 1
3aKOHOMEPHOCTH

NPUBOAMTH  TpPHUMEPHl  (HaXOAWTh HH(MOpMAIMIO O  TIpPUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHMsI (DPU3MUYECKMX 3HAHHWHA B TOBCEIHEBHOM
KU3HH U1 oOecrieueHrs 0€30macHOCTH IpH 0OpaIieHuH ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUsS 370POBbS M COOJIIOJCHHUS

HOPM 3KOJIOTHUYECKOI'0 MIOBEACHU B OKPY)KaIOH_[Cﬁ cpeae

OCYIIECTBIISATH OTOOpP HCTOYHMKOB HH(popmamuu B cetn MHTEepHET B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUA M TMYyTEM CPABHEHHUS pPa3IMYHBIX HCTOYHUKOB
BBIJICIISATh HHPOPMAIIHIO, KOTOPAS SBISETCS NPOTUBOPEUNBON HIIH MOXKET

OBITh HEZIOCTOBEPHOM

1.17

1.18

WCTIOJIB30BATh TPHU BBHIIIOJHEHUH YYEOHBIX 33JaHUN HAYYHOTIOMYJISIPHYIO
auTeparypy  (U3MYECKOro COJIepXKaHMs, CIPaBOYHbIE MaTepHaIbl,
pecypcebl cetu HTEepHET, BiaaaeTh NpUéMaMu KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHbIE KpaTKHe MMCbMEHHBIE U YCTHBIE COOOLIEHUs Ha
OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpMalUU (PU3NUECKOrO COAEPIKAHUS, B
TOM 4YHCle MyOJMYHO JeNaTh KpaTKhe COOOLIEHHs O pe3yibTaTax
MIPOEKTOB  WJIM Y4YeOHBIX HCCIEOBaHWM, NpPU HATOM TI'PaMOTHO
UCMOJb30BaTh M3YYEHHBIM MOHATHHHBIA ammapaT Kypca (U3UKH,

COITPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHH€ﬁ

1.19

IIPU BBIMIOJIHEHUN YYEOHBIX HPOEKTOB M MCCIEIOBAaHUMN pacHpeleisTh
0053aHHOCTH B TpyIIle B COOTBETCTBUU C IOCTABJICHHBIMH 3aJauaMH,
CIEIUTHh 32 BBINOJHEHUEM IUIAHA JIEMCTBHM, aJEeKBAaTHO OLECHUBATH
COOCTBEHHBIH  BKJIAJA B  JEATEIBHOCTh  TIPYNINbI,  BBICTPAUBATh

KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHC, YUUThIBaAsA MHCHHUEC OKPYKAIOIHUX

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
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Koxa
pasjaena

Koa yjemenra

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOILEI'O MHUPA

11

1.2

1.3

®duzuka — Hayka O TMpupoje. SIBIeHHS MOPUPOJIBI.
dusznueckre  SBJICHUSA:  MEXaHUYECKHEe,  TEIUIOBbBIE,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC

dusuyeckne  BeNUUHMHBL.  V3mepeHue  QU3MYECKUX
BEJIUYMH. dusnyeckue pUOOPEI. [Torpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHay‘lHBIﬁ MCTOA IIO3HAHUHA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKAa HAYYHOI'0 BOIPOCA, BBIABUXCHUC THUIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

HA0I0IaEMOTO SIBJICHUS

14

1.5

Onucanne PU3NYECKHUX SBJICHUH C IIOMOIIIBIO MOACIIEH

[TpakTyeckue paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TeN.

W3mepenue TtemnepaTypbl MpU TOMOILIM KHUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

2.1

2.2

2.3

2.4

CrpoeHue BeniecTBa: aToMbl U MOJIEKYJbI, UX pPa3MeEpHI.

OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHNEC BCIICCTBA

I[BI/I)KCHI/IC HaCTul BCHICCTBA. CBs3b CKOPOCTHU ABUKXCHUA

yacTUL[ C TeMIepaTypod. bpoyHOBCkoe ABMXKEHHE,

T dy3us
B3anmMoneiicTBre 4acTHI BeNIecTBa: MPUTSHKEHUE U

OTTAJIKUBAaHHC

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B,
KUAKOocTeH W TBEPABIX  (KPUCTAJUIMUECKHUX)  TeJl.
B3auMocBsI3p MEXIy CBOMCTBAaMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM




20

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI

[TpakTuyeckue pabOTHI:

Onenka  jJuamerpa  aroMa  METOIOM  psimoB  (C
26 UCToNIb30BaHueM Gotorpaduit).

OnbIThl 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnpIThl 0 OOHAPYKEHUIO ACUCTBUSI CUII MOJIEKYJISIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 31
' HEPABHOMEPHOE JABM)KECHUE
3.9 Ckopocts. CpenHsAss CKOpPOCTb IIpH  HEPAaBHOMEPHOM
' JIBUKEHUH. Pacy€r myTH v BpeMeHU JBUKCHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue ten
3.3 KaK IpUYMHA U3MEHEHUs] CKOPOCTH JBHXKeHUs Tenl. Macca
KaK Mepa MHEPTHOCTH Tesa
34 [TnotHOCTh BemiecTBa. CBs3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00bEMA BEIleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOUIBbIO JUHAMOMETpA
3.7 SIBnenue TATOTEHUS U cuia TskecTH. CHila TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
3.8 Cuna Tpenus. TpeHHe CKOJIBXKEHUS U TPEHHUE TOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue Cwil, HalpaBIEHHBIX IO OJHOM IpPSAMOIA.
' PaBHOelcTBYIOIIIAS CHIT
[TpakTiueckue paboThI:
OnpeneneHue  CKOPOCTH  PAaBHOMEPHOTO  JBMXKCHMS
3.10 (mapuka B JKUIKOCTH, MOJEIH  3JIEKTPHYECKOIO

aBToMoOmiIs W Tak pganee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJILXEHHUSI OpyCKa WM IIapHuKa M0 HAKJIOHHOU

IIJIOCKOCTH. OnpeneneHHe IIIIOTHOCTHU TBép}IOFO TEI1Aa.
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OnBbITEL, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb PACTSKECHUS
(redopmanivn) Npy>KUHBL OT MPHIOKEHHON cuiibl. OTbBITHL,
JIEMOHCTPUPYIOLITE 3aBUCUMOCTh CHUJIBI TpEeHUs
CKOJIBXKEHUS OT Beca Tella U XapakTepa CONPHUKACAIOIIMNXCA

MMOBEPXHOCTEN

dusnueckue SBICHUS B IMPHUPOJE: NPUMEPHl IBIKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMM B >KMBOM M HEKUBOM INPUPOAE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OIITUITHUKA
JABJIEHUE TBEPJBIX TEJL, XXUJKOCTEN 1 TA30B

41 I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIUMUCHUA OABJICHUSA

45 JlaBnenne raza. 3aBUCHMMOCTH JIaBJICHHUS ra3a OT 00bEMa,
TEeMIIEPATyPbI

43 Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XHAKOCTAMHU H

razamMi. 3akoH Ilackais. IITHeBMaTHUEeCKHE MAIIIMHEI

3aBUCUMOCTH JaBJICHUSA KUOAKOCTU oT FJ'IY6I/IHI>I.
4.4 I'uapoctatndeckuit mapagokc. CooOmarmmuecs: COCYIbI.

FI/II[paBJ'II/I"ICCKI/Ie MCXaHU3MBI

AtMocdepa 3emnu u atMocdepHoe AaBieHue. [IpuduHbI
A CyIIECTBOBaHUSI BO3AYIIHOW 000souku 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EpHOrO MaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 W3mepenne armocdepHoro nasienus. [Ipuboper s
U3MepeHus: aTMOC(EepHOro JaBiIeHUs

47 JleiicTBHE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
BrrtankuBatomiast (apxumMenioBa) cuiia. 3akoH Apxumena

4.8 IInaBanue Ten. Bo3ayxomnnaBanue

[TpakTiueckue paboThI:
49 HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00b&Ma
NOrpy>kEHHOW B JKMAKOCTh dacTH Tena. OrmpeneneHue

BBITAJIKUBAIOIIEA  CWJIbI, JCHCTBYIOIIEH Ha  TEJo,
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IOTPYKEHHOE B KUAKOCTb. [IpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIOIIEA CHJIbI, JECUCTBYIOIIEHM Ha TEIO B
JKUJKOCTH, OT Macchl Tena. ONBITHI, JAEMOHCTPUPYIOIIUE
3aBUCHUMOCTDH BBITAIKUBAIOIIECH CHJIbI, JACHCTBYIOIIEH Ha
TEJNO B JKUAKOCTH, OT 00bEMa MOTPYKEHHOH B JKUAKOCTh
YacTH TeJia U OT IUIOTHOCTH XKUAKOCTU. KoHCTpyHnpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIpPEACIICHHUE

€€ rpy30n0JbEMHOCTH

duznyeckue SIBJICHUS B OpupoAc: BIHUAHUC aTMOC(l)epHOI‘O

4.10
JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO
TexHuueckue ycCTpoicTBa:  COOOILAIOIIMECS  COCY/bI,
A1 YCTPOMCTBO  BOJAOIIPOBOJA, TMAPABIMYECKUH  IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanndeckas pabora
5.2 MexaHuueckas MOIIHOCTh
53 [Ipoctbie  MeXaHW3MBI:  pblYar, OJIOK, HAKJIOHHAas
' 10ckocTh. [IpaBuiio paBHOBECHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3onotoe mpasBmiio» mMexaHuku. KoadduuneHnrt nosnesnoro
5.5 neiictBuss MexaHu3MoB. IIpocTbie MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHunanbHas SHEPTUHU Tea, HOJHATOrO HaJl 3eMIEH
5.7 Kunernueckas sneprus
58 [TonHast MexaHW4YecKass OSHEprus. 3aKOH HW3MEHEHHS |
' COXpaHEHMsI MEXaHUYECKOH SHEepruu
[TpakTuyeckue paboOTHI:
Onpenenenne pabOTHl CHIBI TPEHHS NpPU PAaBHOMEPHOM
59 IBIDKEHUH Tella TI0 TOPH30HTAIBLHOW MOBEPXHOCTH.

HccnenoBanue ycinoBUi paBHOBeEcHs pbryara. M3zmepenue

KII[I wHakioHHOW  mmiIocKkocTH. M3ydeHwe  3akoHa
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COXpPaHCHUA MEXaHHYECKOMH OHCpPIrUuun

5.10 @u3nuecKue sIBICHUSA B IPUPOJE: PbIYary B TEJIC YEJIOBEKa

TexHuueckue  yCTpOMCTBA:  pbluar, IOABWKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKIIOHHASI IJIOCKOCTh, IPOCTHIC

MCEXaHU3MBI B 6BITy

HEPEYEHDB 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHUA

11 Mexanuueckoe — aBuwkeHue. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTEIBHOCTD JABHKEHUS
PaBHoMepHOe u HepaBHOMepHOe ABMkeHHE. Cpennss ckopocTb. dopmyna s

1.2 BBIYMCIICHUS Cpe/iHei ckopocTH: V = Sft
PaBHOMepHOE mpsIMOJMHEIHOE IBUKEHHE. 3aBUCUMOCTb KOOPJIMHATBHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:

13 () =x,+vt
I'paduky  3aBUCUMOCTH OT BpPEMEHM JUId MPOEKLUUU CKOPOCTH, TPOEKLUU
nepeMenIeH s, MyTH, KOOPIAUHATHI IPU PAaBHOMEPHOM MPSMOJIMHEIHOM JBUKEHUN
3aBUCHUMOCTh KOOpJIMHATHI Tela OT BpPEMEHHM B CIy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO ABUKECHHUS:

14

(]

Sx':r:l = 1-':|;|: *f—-ﬂ'x *

(I)OpMyJ'IBI IJId OPOCKLOUH MEPEMCIICHUSA, IMPOCKIMU CKOPOCTH U TIPOCKIUU

YCKOPEHHUS TTPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKECHHMU:
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2
{
s.(D=vy, - t+a, S

U_\'(f) =Up, 4, L,

['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsi NPOEKUUU YCKOPEHHUS, MPOEKINH
CKOPOCTH, TIPOEKLHUH [EPEMEIIEHUs, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU

CBoboxnoe maneHue. POpMyIIbl, ONMHCHIBAIONIINE CBOOOJHOE MAJCHUE Tela TI0

BCPTHUKAJIN (,Z[BI/I)KCHI/IC TCJIa BHU3 WJIKM BBCPX OTHOCHUTCIBbHO ITOBCPXHOCTH 3CMHI/I).

1.5
['paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOEKIUHU YCKOPEHMUSI, TPOEKIIMHU CKOPOCTH
Y KOOPJMHATHI ITPU CBOOOTHOM TIaJICHUH TeJIa TI0 BEPTHUKAIN
CkopocTb paBHOMEPHOIO JBMXKEHHMS Tela IO OKpyKHOocTH. HampaBnenue
CKOpOCTH.
dopmyna ISl BBIYMCIICHUS CKOPOCTH 4Yepe3 paJnyCc OKPYKHOCTH M TIEPHOJ]
oOpareHus:
L= MR
T
LentpoctpemMutensHoe  ycKopeHue.  HampaBineHwe  HEHTPOCTPEMHUTEITHHOTO
1.6 yckopenus. @opmyna 71 BBIYUCICHUS YCKOPEHUSI:
2
a. = [
R
dopmyna, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaICHHS:
V= L
T
Macca. [InotHOCTH BemecTBa. @opmyra isi BBIYUCICHUS TIOTHOCTH:
o= m
1.7 V

1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CliokeHue Cuil
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1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

1.11

1.12

1.13

1.14

1.15

1.16

Bropoii 3akon HeroToHa:

F=m-a
CoHarnpaBiIeHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha
TEJI0

B3aumoneiictue ten. Tperuii 3akod HeroToHa:

Fry=-F,

TpeHHe IIOKOA U TPCHUC CKOJIbXKCHUSI. d)opMyna AJI1 BBIYUCIICHUST MOAYJISL CHUJIbI

TPCHUS CKOJILXKCHUA:

szp-;‘ﬁf

Hedopmarust Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yOpyroi

nedopmaruu (3akon ['yka):

F=k-Al

BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:
my -4
F=G.—-1 _2
R
Cwiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyia a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H MoBepXxHoCcTH 3emin: F = mg.
JIBrxenne mnanet BoKpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs

U IIEpETPY3KHU
Nmmynbe Tena — BekTopHast Gu3nyecKas BeTHIHHA.
D=mi
HNmnynsc cucremsl Ten. U3MeHeHne ummnyJibea. MiMirynbc cuiibl

3akoH COXpPAaHCHUSA UMITYJIbCA JI 3aMKHyTOﬁ CHUCTEMBI TCII:

P=mU, +m, U, =const
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PeaxkTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmyia st BEBIYUCICHHS paOOThI CHITBL:

A=Fscosc

Mexaandeckas MOIIIHOCTB:

nN=2
r

1.18

1.19

1.20

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. CDOpMy.]’Ia JJIA BBIYHCIICHUA
KUHETHYCCKOU OHCPIuu:

2
TeopeMa 0 KHHETHYECKOM OHCPIuu. (DopMyna JJIA BBIYHMCIICHHA HOTeHHHaHLHOﬁ
SHEPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,= mgh

Mexanunueckas SHEpPTUs:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKON sHeprun. Popmyiia 71 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuJl TpeHus: E = const.

IIpeBpalieHre MEXaHUYECKOW DHEPTUM NIPU HAJTUYUU CUJIBI TPEHHUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuitbr: M - FI.

VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ] mpocThix MexaHH3MOB,

n= Anonesnas
A‘S&I‘IH‘IEEE&H
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JlaBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIA BBIYHMCIICHHSA JaBJICHUA TBépI[Ol"O TCa:

- F
5
191 JlaBnenue raza. ATMocgepHoe AaBICHHE.
I'mapocraTuyeckoe JaBlieHUE BHYTPH KUAKOCTH.
®opmyJsia 1715 BBIYMCIEHUS JaBICHUS BHYTPU XKUJKOCTH:
P=pgh+Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. dDopmyna s ONpENeNCHUS  BHITAIKUBAIOMICH  CHIIBL,
JefCcTBYIOIEH Ha Telo, HOrpyKEHHOE B )KUAKOCTh MJIH ra3:
1.23
F Am — pev
VYcnosue maBanus Tena. [lnaBanue cy10B ¥ BO3yXOIIaBaHueE
Mexannueckue KonebaHus. AMIUIMTY1a, IEPUOJT U YacToTa Kosiebanuit. @opmyiia,
194 CBSI3BIBAIOIIIAS YACTOTY U MEPUO/I KOJIeOaHUH:
v = 1
T
195 Marematnueckuii W IPYKUHHBIA MaATHUKU. [IpeBpaiieHue 5sHEprum Ipu
Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc
Mexanuueckue BoJHBL. [IpojonbHBIe M momepeyHble BOJIHBL. JlJIMHA BOJHBI U
CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
1.27
h=v-T
198 3Byk. ['pomMKkoCTh 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IPAHULE ABYX
cpen. Uudpas3Byk u yIbpTpasByk
IIpakmuueckue pabomoi
W3mepenue cpenHell IUIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIBL; KECTKOCTH
1.29 NpYXUHBL, Kod(PUIIMEHTAa TPEeHMsI CKOJIbKEHUS; paOOThl CUJIBl TPEHHS, CHIIbI

yIPYTOCTH; CpeAHENH CKOPOCTH IBIKEHHs Opycka IO HAKJIOHHOW IUIOCKOCTH;

yCKOpeHus: Opycka MpH JBUKEHUH 110 HAKIOHHOW TUIOCKOCTH; YacTOThI M MepHoa
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KOJICOAHWH MaTeMaTUYeCKOro MasTHHKA; 4YacTOThl W IepHoAa KojeOaHui
IPY>KHUHHOTO MasiTHUKAa; MOMEHTA CUJIbI, IEHCTBYIOLIETr0 HA pblyar; paboThl CHUJIbI
YIPYTOCTH MPHU MOABbEME TPy3a C MOMOIIBIO HENOJBI)KHOTO OJI0Ka; pabOThI CHIIBI
yIPYTOCTH NPH NMOABEME I'py3a ¢ IOMOIIBIO OJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrpyXEHHOW YacTh
TeNa U OT INIOTHOCTH JKMJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUJIBI OT MacChl
TCJIa; CWJIbl TPCHHUA CKOJIBXXCHUA OT CHJIBI HOPMAJIBHOI'O JaBJICHUA M OT podad
IIOBEPXHOCTH; CHWJIBI YNPYTOCTH, BO3HUKAIOWIEH B MPYXKUHE, OT CTCICHU
negopManuu MPYKUHBL, YCKOpEHHsI OpyckKa OT yIjla HakKJIOHa HalpaBiIsIOIICH;
nepuojia (4acTtoTbl) KoneOaHMM HUTSHOIO MasTHUKAa OT JUIMHBI HUTH; NEpuoja
KOJICOAHWH TPYKMHHOTO MasTHHKAa OT MAacChl Ipy3a U JKECTKOCTH TPYKUHBI;
UCCIIEIOBaHME HE3aBHCUMOCTH NE€PHO/Ia KOJeOaHUI HUTSHOTO MasTHUKA OT Macchl

rpy3a. IIpoBepka ycia0BUsI paBHOBECHS phluara

1.30

Dusuneckue s161eHUs 8 npupO()e.' MNPUMEPHBI ABMIKCHHA C Pa3JINYHBIMU CKOPOCTSAMU
B JKMBOM M HEKHUBOHU IIpupoaec, ,[[eflCTBI/Ie CWJIbl TPCHHUA B IPUPOAC M TCXHHUKCE,
INpUJIMBLBI W OTJIUBLI, JABHXCHHC IIJIAHCT ConHeyHon CUCTCMbI, PCAKTHBHOC
ABVIKCHUC KMBBIX OPraHM3MOB, pbl4aru B TCJIC YCJIOBCKA, BIUAHUC aTMOC(l)epHOFO
JaBIICHUS Ha JKUBOH OpTraHu3M, IUIaBaAHUC pLI6, BOCHIPpHUATUC 3BYKOB KHBOTHBIMH,

3eMJIETPSACEHUE, CEHCMHUYECKHUE BOJIHBI, [IyHAMH, X0

1.31

2.1

2.2

Texnuueckue ycmpoucmea: CHUNAOMETP, IAaTYUKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, JAWHAMOMETpP, NOJUIMIIHUKK, pAKEThl, pblYar, IOIBUXKHBIA U
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHasA IIJIOCKOCTh, IPOCTBIC MCXAHHU3MbI B 6I>ITy,
cooOwIaIuecss COCybl, YCTPOHCTBO BOJOINPOBOJA, T'MJIPABIMYECKUH TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, AapeoMETp, HXOJIOT,
UCIIOJIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

TEIIIOBBIE ABJIEHUA

OcCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN CTPOEHHUS BEILECTBA.
Monenun  TBEpAOro, KUAKOTO M  razoo0pa3HOr0  COCTOSIHMM — BEIeCTBa.
Kpucrammmueckue n aMmop¢Hsbie Tena

I[BI/I)KCHI/IC qacTull BE€OICCTBA. CBs3b CKOPOCTH OBUXKCHUSA YaCTHULL C TCMHGp&TypOﬁ.

BbpoyHnoBckoe nBuxkenue, mupdysus

2.3
2.4

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

Tenopoe paciiipCHuC 1 C:xKaTue
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2.5 TennoBoe paBHOBECHE
26 Buyrpennsist sHeprus. Pabora wu Temuomepenada Kak CIOCOOBI M3MEHEHUS
BHYTPEHHEH SHEPruu
2.7 Buapl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHE
Harpesanue u oxnaxnaenue tei. KoaudecTBo TEIIOTHL. Y AelIbHAS TEIUIOEMKOCTD:
28 =cem(t,—t;)
Q=cm(t, -t
3aKOH COXpaHEHHUs BSHEPIMM B TEIUIOBBIX IIpoLEccax. YpPaBHEHUE TEIJIOBOTO
OanaHca:
2.9
QO +0, +..=0
Hcnapenne u KoHzaeHcauus. V3MeHeHHE BHYTPEHHEW SHEPruu B Ipolecce
210 UCIIApeHUsT M  KOHJeHcauuu. Kumnenue IKUAKOCTH. YJenabHas  TeIioTa
napooOpaszoBanus: L = Q/m
2.11 BrnaxxHocTs BO3myxa
[InaBnenue u kpuctasmuzanus. Mi3aMeHeHne BHYTPEHHEW dHEPruu MpHU TUIABICHUHN
Y KpUCTAJUIM3alUU. Y JelIbHAs TeII0Ta TUIABJICHHUS:
212 ) Q
m
BuyTpeHHsst sHeprusi cropaHus TOTUIMBA. Y JeNIbHAS TEIUIOTa CrOpaHus TOTUIUBA: (
2.13 =Q/m
2.14 [Tpunummne! padotel TeroBbix asurareneil. KI1J[ teroBoro npuratens
IIpakxmuueckue pabomoi
Nsmepenue yaenbHOW TEMIOEMKOCTH METAUIMUECKOTO LUIMHIpPA; KOJIUYeCcTBa
TEIUIOTHI, OJIYYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl GUKCUPOBAaHHON Macchl, B
2.15 KOTOPYIO OIYILIEH HAarpeThlil HWINHAP; KOJIUYECTBA TEIIOThI, OTAAHHOTO HAarpeThIM

HWIMHIPOM, TIOCNie OIyCKaHHs €ro B BOJYy KOMHATHOM TeMIepaTyphl;
OTHOCUTEJIBHOM BIIQXHOCTH BO3/yXa; YJIEIbHOM TEIUIOTHI IIJIABJICHUS JIbJA.

HccenenoBanue M3MEHEHMS TEMIIEPATYPBI BOJBI IIPU PA3JIUUYHBIX YCIOBUAX; SBICHUS
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TEIIO00MEHA MPU CMEIIMBAHUHU XOJIOHOW M ropsideii BObI; IPOIlecca UCIIapeHus

Duszuueckue A6NEHUS 8 npupO()e: MOBCPXHOCTHOC HATAKCHUC H KallUJUIAPHBIC

2.16 SBJICHUS B MPUPOJIC, KPUCTALIBI B Tpupoje, usnydeHue ColiHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoticmea: KanWuJUISIPbl, MPUMEPbl HMCIIOIL30BaHUS KPHUCTAJUIOB,
217 JKUJKOCTHBI TEPMOMETp, JaTYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUJICHUS
' JIOMOB, TUTPOMETpPBI, TICUXPOMETp, IapoBasi TypOWHA, BHUraTejlhb BHYTPEHHETO
CropaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHM A
3.1 DnekTpusanus Ten. [[Ba Buia 31eKTPUIECKUX 3apsiI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHCHHSI JICKTPHUECKOTO 3apsiia
34 Onektpuueckoe Tmosie.  Hampsok€HHOCTH — dnekTpuueckoro mojis.  [Ipunmmn
' CYTEPIO3UIINH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
. Hocurenn onexktpuueckux 3apsanoB. JleWicTBUE 3IIEKTPUUECKOrO TIOJsS Ha
' 3JIEKTpUYECKUE 3apsibl. [[pOBOAHUKHN U AUAIEKTPUKHU
[TocTostHHBIN AnekTpuueckuil TOK. JlefcTBUs anekTpudeckoro Toka. Cuia Toka.
Hanpstxenue.
3.6 I=qg/t,U=Alq
DIIEKTPUUECKOE CONPOTUBIICHUE. Y JEIBHOE IIEKTPUIECKOE CONTPOTHBIICHUE:
3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:
1, =1, U=U,+U,.: R=R +R,
3.9

Hapanﬂeanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UgI=I+I;R=2.

2
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CMelaHHbIe COCAUHCHUA IMTPOBOAHHUKOB

Pabota u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon J[>xoynsa — Jlenia:
3.11 0= I’ Rt
3.12 OnbiT Opcrena. MarHuTHOe 1OJI€ MPSAMOrO IMPOBOJAHMKA € TOKOM. JluHum
' MarHUTHON MHIYKIIUU
3.13 MarauTHoe 1noJje MoCTOSHHOT0 MarHuTa. BzaumoielicTBuEe NOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOIO I0JIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekrpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3mepenue AJIEKTPUYECKOTO COIIPOTHUBIIEHUSI  PE3UCTOPA; MOIITHOCTH
AIIEKTPHUYECKOTO TOKA; PaOOTHI AMEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM  CHJIBI  TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE
3.16 (pe3ucropsl, J1aMIlouKa), OT HaIpsDKEHHUsS Ha KOHIAX MPOBOJHHUKA; 3aBUCHMOCTH
' COINPOTHUBIIEHUS OT JUIMHBI NPOBOJHHUKA, IUIOMAAN €ro IMOINEPEYHOro CEYEHHs U
YAETBHOTO CONPOTUBIICHHUS.
ITpoBepka mpaBuna Ui 2JIEKTPUUECKOTO HANPSIKEHHS IIPU IOCIEN0BATEIBHOM
COCIMHEHUH NPOBOJHMKOB; INpaBUJA Ui CHJIBl DJEKTPUYECKOrO TOKa MpH
napasieIbHOM COEMHEHUH POBOJAHUKOB (PE3UCTOPHI U JIAMIIOUYKA)
Qusuueckue se6leHUs 6 npupode: DIEKTPUUYECKHE SBICHUS B arMmocdepe,
3.17 9JIEKTPUUYECTBO JKHMBBIX OPraHU3MOB, MarHUTHOE MoJyie 3eMid, Jpeld MOoIoCcoB,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIIepMETp, BOJBTMETP, pPeocTar,
CUETUYMK  DJIEKTPUUECKOM  HSHEPruM,  DJIEKTPOOCBETHTEIbHBIE  NPHOOPHI,
3.18 HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI), MEKTPUUYECKUE MPETOXPAHUTENH,
JIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSIHHOIO TOKA, F€HEPATOp IMOCTOSHHOIO
TOKa
3.19 OneKkTpoMarHuTHbIE BOJHEL. [1Ikana 31eKTpOMarHuTHBIX BOJTH
3.20 JlyaeBas Mmojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
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3.22 [Ipenomienue cBera. 3aKOH MPEJTOMIICHHUS CBETA
3.23 Hucniepcusi cBera
3.4 Jlunza. Xopn nyuedt B nuH3ze. DOKyCHOE paccTosiHuEe JUH3bL. OnTHyeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruoops
Ilpakxmuueckue pabomul
M3mepeHne ONTHYECKOW CHIIBI COOMparomield JHH3BL, (OKYCHOTO PACCTOSHHS
coOuparoniel TMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U H300paKeHHUs,
KOTJia TPEeIMET paclojoXeH B JBOMHOM (QOKyce), IMOKas3aTenis IPeIOMICHHS
3.26 CTEeKJIa.
HccnenoBanue cBOMCTBAa M300pakEHHs, MOIYYEHHOTO C TOMOIIBIO COOMparouen
JIMH3BI; U3MEHEHHS (DOKYCHOTO PACCTOSHHSI IBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yIila TpPeJIOMIICHHS CBETOBOTO JIyda OT yIJla TaJeHUs Ha TpaHHULE «BO3AYX —
CTEKIIO»
397 Qusuueckue aerenus 6 npupoode: 3atmenus Comnna u JlyHbl, 1Bera Tem,
' OnTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OYKH, TEpHCKON, QoToanmapaT, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
a1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMa-usnydeHus. Peakuum anbda-u Oera-
' pacmaga
4.2 OmneiTel Pezepdopaa no paccesuuto anbda-yactuu. [Inanerapuas moaens atroma
4.3 CocraB aToMHOTO simpa. M30TOIBI
4.4 Ilepron nonypacnaga aTOMHBIX SIAEP
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apI0OBOTO H MACCOBOTO YHCE
Qusuueckue A6leHUss 6 Npupode:  €CTECTBEHHBIM  paJMOAaKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy4H, PaTHOaKTHBHOE H3IydYeHHE TPUPOIHBIX MHHEPAJIOB, IEHCTBHE
PaIMOaKTUBHBIX M3JIy4E€HUI HAa OPraHU3M YesIoBeKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAMBUIYaJbHBIH TO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa




