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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3uke Ha YpOBHE OCHOBHOI'O 001Iero 00pa3oBaHUs COCTABICHA HA OCHOBE IOJOXKEHUN
U TpeOOBaHUl K pe3yabTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI,
npeacraBieHHbx B GI'OC 00O, a takxec yuéroM (enepanbHOI pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaanusyue6Horo npeaMera «Ousnkay.

Conepxanue mporpamMMbl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIONIMXCS W OpraHu3alui0 H3ydeHHs (U3MKW Ha JAEATEIbHOCTHOW OcHOBe. B
nporpamMMe 1o (hu3MKe Y4HUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpeaMeTa B peaju3aliy TpeOoBaHU
OI'OC OOO k mIaHUpPyeMbIM JTUYHOCTHBIM M METalPEIMETHBIM pe3yjbTaraM OOy4YeHHS, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIErO
o0OpazoBaHusl.

IIporpamma 1o ¢u3MKe ycTaHaBIMBaeT paclpejaeieHue y4eOHOro MaTepuajia 1o rojiam
oOyueHus (110 Kjaccam), IpeajaraeT NpUMEpPHYIO MOCJIEA0BaTeIbHOCTh U3YUEHHsI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTH NIPEIMETHOTO COIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUarOIIUXCsl.

IIporpamma no ¢usuke paspaboTaHa € I€JIbI0 OKa3aHHsI METOJUYECKOM MOMOIIM YYUTENO B
co3/laHuM paboueil mporpaMmsl IO y4eOHOMY IIPEIMETY.

dusnka SBISETCA CHUCTEMOOOPA3YyIOIMIMM JJii €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB,
MOCKOJIBKY (U3WYECKHe 3aKOHBI JIEKAT B OCHOBE NPOIECCOB W SBJICHHH, HM3Y4aeMBIX XHUMHEH,
Ouosorueii, actpoHomued M (usnueckod reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, [IPEIOCTaBIsIeT Hanbosee sicHble 00pa3Libl MPUMEHEHUSI HAYYHOI'0 METO/1a MTO3HAHUS,
TO €CTh CII0C00A MOIY4YEHHUsI IOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa 13 TIaBHBIX 3a/1a4 (PU3UIECKOTO 00pa30BaHUs B CTPYKType 0OIIero oopa3oBaHUsi COCTOUT
B (hOPMHUPOBAHNH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH M MHTEPECAK HAyKe Y 00yJarOIIMXCsl.

W3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IMpeAIojaraeT OBJaJE€HUE  CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:!

Hay4YHO OOBSCHSATD SBJICHHUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O HUCCIIEOBAaHUS; MHTEPIIPETUPOBATh JaHHbIE U

HCIIOJIb30BaTh HAay4yHbIE [10KA3aTelbCTBA
JUISI IOJTyY€HUS BBIBOIOBY.

Lenu nzyuenust pU3MKM Ha ypOBHE OCHOBHOT'O 00111ero oOpa3zoBaHus onpeaeieHsl B KoHuenuu
npernojaBaHust yuyeObHoro mnpenmera «®Pusnka» B 00pa3oBaTeNbHBIX oOpraHu3zanusx Poccuiickoit
Qenepanyy, pealu3yIOLIUX OCHOBHbIE O00II€00pa3oBaTeNbHbIE MPOTPaMMbl,  yTBEPKAEHHOMN
pemenneM Komnernu MunucrepcetBa npocserienust Poccuiickoit @enepanuu (mpotokoi ot 3 aexalpst
2019 r.Ne [TK-4BH).

Henu nzydyenust pusmku:

MpUOOpEeTeHnEe HUHTEpeca M CTPEeMJIEHHMs OOy4arouMxcs K HaydYHOMY HU3YYEHHUIO NPUPOJBL,
pa3BUTHE UX MHTEIUIEKTYalbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUA O HAYYHOM METOJie MO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATENBCKOTIO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yNbTaTa U3yuyeHHs OCHOB CTPOCHHSI MaTepHU
U pyHAaMEHTAIBHBIX 3aKOHOB (DU3MKH;

(dbopMHUpOBaHUE TPEACTABICHUN O PONM (U3UKU IS Pa3BUTUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTUH;

pa3BUTHE NPEICTAaBICHUN O BO3MOXHBIX cdepax Oyaymieil npodeccHoHaIbHOM AesITeTbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy O0y4eHHIO B ’TOM HalpaBJICHUH.

JlocTukeHue 3TUX Iiesiel MporpaMMbl 0 (M3KMKE Ha YPOBHE OCHOBHOIO O0IEro oOpa3oBaHMs
o0ecrieunBaeTcs pelieHrueM CIeayIOMUX 3a1au:

npuoOpeTeHne 3HaHWM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
JNEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



npuodpereHue  yMeHUH OINMCHIBATh u OOBSICHATD ¢buznyeckue SIBJICHUS C
UCTIOJIb30BaHUEM T10JIyYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PELICHHUS MPOCTEHINNX PAacUETHBIX 3a/ad C HCIIOJIB30BaHUEM (DHU3NYECKUX
Mozesel, TBOPYECKUX U IPAaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HaOJIOJaTh NPHUPOAHBIC SBICHUS M BBHIOJIHATH OIBITHI, JIAOOpATOpHBIC
paboThI M SKCIIEPUMEHTAIBHBIE UCCIIEJOBAHUS C HCIOIB30BAaHUEM U3MEPUTENBHBIX TPHOOPOB;

OocBOeHUE IPUEMOB PabOTHI ¢ HH(pOpMaIel (HU3MIECKOTO COJEpKaHUs, BKIItoUasi HH()OpMAIIHIO
0 COBPEMEHHBIX JIOCTIDKCHUAX (PU3MKH, aHATIM3 U KPUTHUECKOE OIICHUBaHNE H(POPMAIIH;

3HAKOMCTBO cO cdepamu MpodecCHOHANBHON eATENbHOCTH, CBS3aHHBIMU C (GU3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha TOCTM)KEHUSAX (PU3MUECKON HAYKH.

[Ipemyaraemenii B mporpamme o (usuke nepedeHb JabOpaTOPHBIX PadOT M OIMBITOB HOCHUT
PEKOMEHIATENBHBIN XapakTep, yYUTENb JeflaeT BEIOOP MPOBEACHUS 1a00PAaTOPHBIX PadOT M OIBITOB C
y4€TOM HHIMBHIYaJIbHBIX OCOOEHHOCTEH OOYYaromuXcs, CIUCKA HSKCIEPUMEHTANbHBIX 3aJaHHH,
npeajaraeéMbelX B paMKax ~— OCHOBHOTO  TOCYJapCTBEHHOTO — JK3aMeHa 1o  (H3HKe.

COJEPKAHUE OBYUYEHMUA
7 KJIACC

Pa3zpnen 1. ®dusuka u eé posib B NO3HAHUM OKPYKAKOIIEro MUpa

®usznka — Hayka o mnpupoze. fBneHus npuponabl. DHU3MYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, YIIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckue BeanuuHbl. M3mepenne Gpusndeckux BenuurnH. Pusndeckue npudopsl.
[TorpemHocTs n3Mepenuit MexnyHapoaHas cUucTeMa €UHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKd U3y4aroT NMpUpoay. EcTecTBEHHO-HAY4HBIN METOJ
MO3HAHMS: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBMKEHUE TUIIOTE3, AKCHEPUMEHT IO
IPOBEpKE TUIOTEe3, OOBsCHEHHE HalOmogaeMoro siBieHus. OmnucaHue QU3MYECKUX SBICHUH C
IIOMOUIBbIO MOJIEIIECH.

Jlemoncmpayuu
MexaHu4eckue, TeIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznveckue NpruOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U IU(POBBIMIPUOOPOM.

Jlabopamopuvie pabomul u onvimol

Onpenenenre II€HBI JICTICHUS IIKAJTbl U3MEPUTEIHLHOTO  MPHUOOpA.

W3mepenue pacCTosHUM.

N3mepenue o0bEMa KUAKOCTM U TBEPAOTO Tela.

Omnpenenenre pa3mMepoB MalbIX Tell.

N3mepenune TemmepaTypsl pY TOMOIIH KHIKOCTHOTO TEPMOMETPA U JaTYNKATEMIIEPATYPHI.

[IpoBenenue wuccienoBaHUsl MO MPOBEPKE THIOTE3bI: JNATbHOCTh MOJNETA IIapUKa, MyIIEHHOTO
TOPU3OHTAIILHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHauajbHbIe CBeIEHNSI 0 CTPOEHHH BellleCTBA

CrtpoeHue BelmecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JTOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILECTBA.

JIBrokenue yacTull BemecTBa. CBsA3b CKOPOCTH JIBIKCHHS YaCTHI] C TeMIepaTtypoid. bpoyHoBckoe
nBuxkeHue, nud¢ys3us. BzanMoaeiicTBre 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Tra30B, JKUIKOCTEH U TBEPIBIX (KPUCTATLTUYECKHUX)
Tea. B3auMOCBSI3b MeXIQy CBOWCTBAMHM BEIIECTB B pAa3HBIX arperarHbiX COCTOSHUAX M HUX
ATOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSTHHI BOJIBI.

Jlemoncmpayuu
HabGmionenne  OpOYHOBCKOTO — JIBHIKEHHUSI.
Ha6mronenue nuddysun.
HaGmonenne ~ siBmeHuid,  OOBSICHSIOIMIUXCS MIPUTSKEHUEM WIKM  OTTAJKUBAHUEM



HacCTHIl BE€IICCTBA.

Jlabopamopmvie pabomul u onvimol
OneHka auameTrpa aroMa METOJOM pSIoB (C wucmoiib3oBaHueM QoTorpaduii). OnbITE 10
HaOJIIOICHUIO TEIIOBOTO PACITUPEHHSI Ta30B.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUSI CUIT MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBu:keHHe M B3aUMO/IeiicTBHE TeJl
Mexanuueckoe qBUkeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE BHkeHUE. CkopocTh. CpeHsisl CKOPOCTh
IpU HEPAaBHOMEPHOM JABUXKEHUU. Pacu€T myTu v BpeMeHHU JABUKCHUSL.

SBnenue vHepuuH. 3aKOH MHEpUUH. B3anmoneicTBrue Ten Kak MpUYMHA M3MEHEHUsS CKOPOCTH
IBUKEHUS Ten. Macca kak Mepa MHepTHOCTH Tena. IlinoTHocTe BemecTBa. CBsA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BELIECTBA.

Cuna Kak xapakTepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBl C MOMOIIBIO JAMHAMOMETpA. SIBJI€HHE TATOTEHUsS W cuia TsokecTH. Cuila TSHKECTH Ha JIPYrux
maHetax. Bec Tena. HeBecomocts. ClriokeHue cuJjl, HaNpaBiICHHbIX IO OJHOM MPSMOM.
PaBnopeiictByromas cuii. Cuna tpeHus. TpeHue CkojibKeHUs U TpeHue Mokos. TpeHue B npupoae u
TEXHHKE.

Jlemoncmpayuu
Habnronenne MexaHM4eckoro ABIKEHHs Tena. M3mepenue
CKOpPOCTH  MNpsMOJIMHEHHOro  JBuxeHus. HaOmronenue
SIBJICHUSI UHEPLINU.
HabmtoneHne u3MeHeHus: CKOpOCTH Ipu B3auMmojeiicTBun Ten. CpaBHEHME
Macc 110 B3aUMOJICHCTBHUIO TE.
CrnosxeHue cui, HallpaBJICHHBIX 110 OJHOW MPSAMOM.

Jlabopamophwvie pabomobl u onvimsl

OmnpeneneHne CKOPOCTM  PAaBHOMEPHOTO  JBIDKEHUS  (IIapuka B KHJIKOCTH, MOJAEIH
AJIEKTPUYECKOTO aBTOMOOMIISL U TaK J1ajiee).

Omnpenenenue cpeHel CKOPOCTU CKOJIbXKEHHUs OpycKa WM 1IapuKa M0 HAKIOHHONIUIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOIO TENA.

OnbITE, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  pacTshkeHHs  (AedopManuu) MOPYKHHBI OT
MIPUIIOKEHHOMN CHUIIBL.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKEHUS OT BECA TEJIan XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIIEHUSI W yBEJIMYCHUs JaBieHus. JlaBmeHue rasza. 3aBUCHMOCTH
JaBJieHUs ra3a oT o0BhéMa, TemriepaTyphl. llepemaua naBneHus TBEPABIMU TEJIaMH, KHIKOCTSIMHU U
razamu. 3akoH [lackans. [ITHeBMaTHdyeckue MaIuHbl. 3aBUCUMOCTD JABJICHUS KUIKOCTH OT TIYOHUHBI.
IMunpocratuueckuii mapagokce. CooOrarommecs cocyabl. [ uapaBIndecKkue MeXaHu3Mbl.

ATtmocdepa 3emnau U arMocepHoe naBieHue. I[IpuyMHBI CyIIECTBOBaHMSI BO3AYIIHOMN
o6onoukn 3emnu. Oneir  Toppuuemmu. W3mepenue aTtMochepHOro TaBICHHS. 3aBHCHMOCTH
aTMoc(hepHOro JaBieHHs] OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mist u3mMepeHus: arMochepHOTO
JABJICHUSI.

JleficTBHE XKUJIKOCTU M Ta3a Ha MOrPYKEHHOE B HUX TeJo. BeITankuBaromas(apXxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jlemoncmpayuu
3aBUCHUMOCTh JIaBJI€HHS Tra3a OT TeMIEepaTyphl.
[Tepenava naBneHuUs KUIKOCTHIO U TA30M.
CooOmraroninecs COCY/IBI.



IM'mapaBnnueckuit mpecc.

[IposiBneHue nericTBust aTMOC(hEpHOTO TABICHHS.

3aBUCHMOCTh BBITAJIKMBAIOLIEH CHJIBI OT O0BbEMA MNOTPYKEHHOM YACTH Tejla M IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcinoBue — miIaBaHUS Tel: IUIaBaHue WIA T[OrpyKEHUe TeEX B 3aBUCUMOCTHOT
COOTHOLIEHUS IIJIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopnule pabomui u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BoJe OT 00bEéMa MOrpy:KEHHOM B )KHUIKOCTh
4acTH Telna.

OrnpenenieHne BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha TENo, MOrPYXKEHHOEB XKUIAKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKHMBAIOLIEH CHJIbL, JCHCTBYIOLIEH HA TEJIO B XKUIKOCTH,
OT Maccsl Teja.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, AEWCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT MIIOTHOCTHXKUIKOCTH.

KonctpynpoBanue apeoMerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM U OIpeAelieHHe e
Irpy30I10ABbEMHOCTH.

Pa3nes 5. PaGoTa u MomHOCTb. JHEprus

Mexanunyeckas padbota. MOITHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecHsl pblyara.
[IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJ0Ky. «3onoToe mnpaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckas sHeprusi. Kunernueckasi u noteHuuanbHas sHeprus. [IpeBpamienrue oqHoro suaa
MEXaHUYECKOU YHEPTUH B IPYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu
[TpuMeps TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomol u onvimol
Onpenenenue paboTel  CHJIBI  TPEHHUA  NpPU  PABHOMEPHOM NBIWKEHUH  Tena
10 TOPU30HTAILHON ITOBEPXHOCTH.
Uccnenosanue ycinosuii pasHoBecus poryara.lizmepenue K11/ HakIIOHHOM MITOCKOCTH.
N3yuenne 3ak0HAa COXpaHEHUsI MEXaHUYECKON YHEPTUN.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

WN3ydyenne ¢u3uku Ha ypOBHE OCHOBHOIO OOIIETO o0pa3oBaHUsl HANpaBJIEHO Ha
JOCTH)KEHUE JIMUHOCTHBIX, METANpPeIMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare wu3ydeHus (QUIMKK Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
obydarorierocs 0ynyT chOpMHUPOBaHBI CIEAYIONIUE INYHOCTHBIC PE3YJIbTATHI B UACTH:

1) naTproTHYeCKOro BOCHUTAHMUS:

MpOSIBIEHUE HHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHHUIO POCCHICKON (u3nyeckoit
HayKH;

LIEHHOCTHOE OTHOUIEHHE K JTOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB;



2) rpasKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

TOTOBHOCTh K AaKTMBHOMY YYaCTHIO B OOCYXJEHUM OOLIECTBEHHO-3HAYMMBIX U 3TUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM TPUMEHEHUEM JOCTHKCHUN (PU3HKH;

OCO3HaHUE BaXKHOCTH MOPAJIBHO-ITUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTHYeCKOro BOCHUTAHMUS:
BOCTIPHATHE 3CTETHUECKHX KAdeCTB (U3MUECKOH HAYKH: €8 TIapMOHMYHOTO MOCTPOEHHS,
CTPOroCT, TOYHOCTHU, TAKOHUYIHOCTH,

4) neHHOCTH HAYYHOTO NO3HAHMS:

OCO3HaHME IIEHHOCTU (U3MUECKOW HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BAXKHEHUILIEH COCTABIIAIONIEH KYIbTYpPHI;

pa3sBUTHE HAyYHOH JIFOOO3HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKOM AEATEIBHOCTH;

5) hopmMupoBanus KyJIbTYpbI 310POBbS H YMOIHOHAJILHOTO 0JATOIIOIYYHS:

OCO3HaHME ILIEHHOCTH 0e3011acHOro oOpa3a HM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BOXHOCTH IHpaBWil O€30IIaCHOTO IOBEIEHUS Ha TPAHCIOPTE, HAa JIOporax, C 3JIEKTPUYECKHM U
TEIIOBBIM 000PYAOBAaHHEM B IOMALIHUX YCIOBUSIX;

c(OPMHPOBAHHOCTh HAaBbIKA peQUIEeKCHUHU, NPU3HAHME CBOErO IpaBa Ha OLIMOKY M TaKOro ke
IpaBa y Ipyroro 4eiaoBeKa;

6) TpynoBoro BocnuTaHusA:

aKTHBHOE yYacTHE B pEIICHHM TNPAKTHYECKUX 3a4ad (B paMKaX CEMbH, 00Opa3oBaTeNbHOI
OpraHM3aINK, TOPO/a, Kpas) TEXHOIOIHYECKOH M CONMAIbHON HANPABIEHHOCTH, TPEOYIOIHMX B TOM
yucie U PU3NIECKUX 3HAHU;

MHTEPEC K NPAKTUYECKOMY U3yUEHHIO MPOPECCHil, CBA3aAHHBIX ¢ (PU3UKOM;

7) 7K0JI0rHYeCcKOro BOCIHTAHHS:
OpHEHTALUs Ha IPUMEHEHUe (QU3NUECKUX 3HAHWUM JJIS PElLIeHUs 3a/1a4 B 00JIaCTU OKpYyKarolleil
Cpe/ibl, INTAaHNPOBAHUS IIOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX MTOCIIECTBUIUIA OKPYXKAIOIIEH CPeibl;
OCO3HaHHeE INI00AIFHOT0 XapaKTepa 3KOJIOTHYECKUX MPOOJIEeM U ITyTel UX pelIeHus;

8) aJanTanuu K M3MEHSIOIMMCS YCJIOBHAM COUMAIBLHOM M MPUPOIHOM Cpelbl:
MOTPEOHOCTh BO B3aMMOJCWCTBUU IMPH BBINOJIHEHUU WCCIEIOBAHUN M MPOEKTOB (HHU3MUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUAM JAPYTHUX;
MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JIeATEIbHOCTh; MOTPEOHOCTh
B (JOPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4ncie GOpMYyJIUpOBATh UJIEH,
IIOHATHSA, TUIIOTE3BI O q)HSI/I‘IGCKI/IX O6’I)€KT aX " ABJICHUAX,
OCO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001acTu pU3mKu;
IUTAaHUPOBAHUE CBOETO PAa3BUTHUSI B NPUOOPETEHHMH HOBBIX (PU3NYECKUX 3HAHUH; CTpEeMJICHHE
aHaJII/I3I/IpOBaTI> 1 BBISIBJISITH B3AUMOCBA3U HpI/IpO}IBI, O6HIGCTB3 158
SKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PHU3UYECKHUX 3HAHUM;
OLIEHKa CBOMX JEMCTBUH C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPEIY, BOSMOXKHBIX TNTOOATbHBIX
MTOCJIEICTBHUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs: mporpaMmbl o (GU3UKE HA YPOBHE OCHOBHOTO OOIETo 00pa3oBaHus Yy
obOydJaromerocs OoynyT chopMHUPOBAHBI METanpeAMETHBIE  PE3yJbTaThl,  BKIFOYAIOIINE
MO3HABATENIbHBIE YHUBEPCAIbHbIE Y4eOHBbIE NEHCTBUS, KOMMYHUKATUBHBbIC YHUBEPCAJIbHBIC YUeOHBIC
JENCTBUS, PEryIATUBHbBIC YHUBEPCAIbHBICYYeOHbIE IeHCTBUS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeilcTBHUS

ba3zoBble jiornyeckue 1eicTBHU:
BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE NMPU3HAKK OOBEKTOB (SIBICHUI); yCTaHABIUBATh
CYLIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS

U1 0000IEHUS U CPAaBHEHMS,

BBISIBISITH  3aKOHOMEPHOCTH W MPOTHBOPEYHMsS B pacCcMaTpHBaeMbIX (haKkTaX, JaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PH3MICCKUM SIBIICHUSIM;

BBISIBJISITh IPUYNHHO-CIICICTBEHHBIC CBSI3M NMPU M3YYCHUHM (PU3NYECKHX SIBJICHHI U IIPOLIECCOB,
JIeaTh BBIBOJBI C HCIIOJB30BAHUEM JCIYKTHBHBIX M HHAYKTUBHBIX YMO3AKIIFOYCHHH, BBIJIBUTAThH
THITOTE3bI O B3AaUMOCBSI3SX (PM3MYECKUX BEIUYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemeHus ydeOHOH (u3nueckoil 3amadu (CpaBHEHHE
HECKOJIBKMX BapUaHTOB PpEIICHUs, BHIOOp HamOolee MHOAXOMAAIIEr0 € y4ETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTCPHEB).

ba3oBbIe uccien0BaTebCKue ICHCTBUSL:

UCIIOJIb30BAaTh BOIMPOCHl KaK MCCIEAOBATEIbCKANA WHCTPYMEHT IO3HAHMS; IPOBOAUTH IO

CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOMKHBIH
(u3nYecKuii IKCHEPUMEHT, HEOOJIBIIOE HCCIeNOBaHHE (DU3UYECKOTO SIBIICHUS; OIICHMBAaTh Ha

OPUMEHUMOCTD M IOCTOBEPHOCTh HH(OPMAILIUIO, TOJTYYCHHYIO B XO/IC
UCCIIC/IOBAHHS MITH DKCIICPUMEHTA;

CaMOCTOSTENILHO (OPMYJIHPOBATh OOOOILICHHMS M BBIBOABI 10 pPE3yjibTaraM IPOBEIEHHOTO
HaOJIIO/ICHHS, OTIBITA, UCCIICTOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE JAJbHEHIEe pa3BUTHE (U3MUSCKHX IPOIECCOB, a TAKKE
BBIJIBUTATh IPE/NOJI0KEHUS 00 UX PA3BUTHU B HOBBIX YCJIOBHUSX U KOHTEKCTAX.

Patora c undopmanmeii:

NPUMEHSTh  pa3liMYHble METOJbl, HMHCTPYMEHTBl M  3allpoChl MpH  IOHCKE U 0TOOpe
uMH(pOpMallUU WIK JaHHBIX ¢ YYETOM MpeJIoKEHHON yueOHO! (r3nuecKoil 3a1auu;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIUIO PA3IUYHBIX BHJIOB U
dbopMm npencTaBieHUs;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTHMalbHYIO (opMy MpeAcTaBlieHus UHPOpMalUu U
WITIOCTPUPOBATh peIlacMble 33/Ja4ll HECIOXKHBIMM CXeMaMH, JuarpaMMaMu, MHON rpadukoil U ux
KOMOHWHAIMSIMU.

KoMMmyHHKaTHBHbIE YHHBepcajibHble y4eOHbIe /1eliCTBUA:

B XoJe oOcCyxkaeHHs y4eOHOTO MaTepuana, pe3yabTaToB JTabOpaTOpHBIX PadOT M MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKZaeMOW TeMbl M BbICKa3blBaTh WUJEH, HallCJICHHbIE Ha
pelIeHre 3aJaul U noiepKaHue 0JaroxenaTeIbHOCTH O0IIEHNUS;

COTIOCTABJIATH CBOM CYXKJICHHUS C CYXICHUSMU APYTUX YYACTHUKOB JUANIOTa, OOHAPYKUBATh
pasyinuue U CXOJCTBO MO3ULUH;

BBIPAXXATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABISATh PE3YIbTAaThl BBHIMOIHEHHOTO (PU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA).

MMOHUMATh ¥ UCTIOIh30BATh MIPEUMYIIECTBA KOMaHIHON M WHIUBUIYAIbHON PaOOTHITIPH peIIeHUN
KOHKPETHOU (pU3UIECKOM TPOOIEMBI;

MPUHUMATh €I COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUS MO €€ JOCTHXKEHHIO:
pactpenensaTh poju, 00CyXIaTh MPOIECChl U Pe3yabTaThl COBMECTHON pabOThI, 00001mIaTh MHEHHS
HECKOJIBKHX JTIO/ICH;

BBITIOJIHATH CBOXO 4aCThb pa60TLI, A0CTUTrasA KA4YC€CTBECHHOI'O PE3yJibTaTa 10 CBOEMY HAITPABJIICHUIO
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Y KOOPAMHUPYS CBOM IEHUCTBHUS C IPYTUMH YJI€HAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOETr0 BKJaJa B OOLIMI NPOAYKT MO KpPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIE JeiiCTBHS
Camoopranmsanms:

BBISIBJIATH TPOOJIEMBI B JKM3HEHHBIX W YUYEOHBIX CHTYalMsX, TPEOYIOMIUX JUIS PEHICHUs
(bu3nUecKux 3HaHUM;

OpPUEHTUPOBATLCS B PA3IMYHBIX MOAXOJAX NPUHATUS pEIICHUN (MHAUBUAYAIbHOE, NPUHATHE
pelleHus B IpyMIe, IPUHIATHE PELLIEHUH TPYIOoii);

CaMOCTOSITENILHO COCTABJISATh AITOPUTM peleHus (pU3nuecKo 3a/1auul WK IJ1aHa UCCIIEOBAHUS
C Y4ETOM HMMEIOLIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATh IpEeiaracMble
BApPUAHThI PELICHU;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBINH HHTEJJIEKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYallMH U IpeJyiaraTh MiaH €€ N3MEHEHUS;

OOBSCHATH MPUYUHBI JOCTHKEHHSI (HEIOCTHKEHUS) Pe3yIbTaTOB ACSITENbHOCTH, JaBaTh OILICHKY
npUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JCATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJIHEHUS (PU3HUYECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEJIBCTB, WM3MEHHUBIIMXCS CHUTYyallMi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEIH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YeiloBeKa B XOJA€ CHOpa WIM JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JOTHKY APYTOro.

Mpu3HaBaTh  CBOE MpaBO Ha OMMOKY MpH  pelmeHud  (PU3MYecKuX 3ajad  WId B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI U TaKOE K€ IIPABO JIPYToro.

INPEJIMETHBIE PE3YJIbTATDBI

K xonIty o0yuenus B 7 kjacce npeIMeTHBIE PE3YJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH y O0YUAIOIINXCS YMEHUH:

WCIONIb30BaTh TOHSATUSA: (DU3MYECKHEe W XMMHUYECKUE SBJICHMs, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOJI€NIb, TUIIOTE3a, EAUHUIBI (U3UYECKUX BEJIWYUH, aTOM, MOJIEKYJia, arperaTHbIe COCTOSIHUS
BemecTBa  (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpus, paBHOAEHCTBYIOLas cuil, aedopmanus (ymopyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuuath sBIeHUs (mudQy3us, TEmIoBOe IBMIKEHHWE YACTHUI[ BEIIECTBa, PaBHOMEPHOE
JIBUKEHHUE, HEPABHOMEPHOE JBUKEHUE, UHEPLHUs, B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPJBIX TEN C
3aKperIEHHON OCBhIO BpalIeHHs, Iepenadya AaBleHUs TBEPABIMU TellaMH, KHIKOCTSAMU U Ta3amH,
atMoc(epHOe naBleHUe, TUIABaHHUE TeJl, MPEBPAIICHUS MEXaHUYECKOW DHEPTUU) IO OIMUCAHUI0 HX
XapaKTepHBIX CBOICTB ¥ HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SIBICHHN B OKPYKAIOIIEM MHPE, B TOM
yucie (GU3NYECKUe SBICHUS B TIPUPOJIC: TPUMEPHI ABHKEHUS C PA3TUIHBIMA CKOPOCTSMH B JKUBOU
HEXUBOW TPUPOJIE, ACHCTBUE CHIIBI TPEHUS B IPUPOJIE M TEXHUKE, BIUSIHAE aTMOC(PEPHOTO JaBICHUS
Ha JKUBOUN OpraHu3M, IUIaBaHUE PBIO, phIUard B TeJe YelOBEKa, MPU ITOM MEPEBOIUTH MPAKTHIECKYIO
3a/1a4y B yueOHYIO, BEICTISATh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKM) (PUBNUECKUX SIBICHUM;

OMHCHIBAaTh M3YYCHHBIC CBOWCTBA Tl W (PU3MUECKHE SBICHUS, HCIONB3YyS (HU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CHia
VIPYTOCTH, CUja TSKECTH, BEC Tea, CUjla TPEHHUs, JAaBiieHue (TBEPIOro Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MEXaHUUEeCKas paboTa, MOIIHOCTb, TUIEYO CHUJIbI, MOMEHT CHJIbI, KO3 (ULIUEHT



MIOJIE3HOTO JEMCTBHSI MEXAaHU3MOB, KHUHETHMYECKass M IOTEHLMAJIbHAs DSHEPIUs), IpPU OMNMCAHUU
NPaBUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOJIb3YEMBbIX BEIMYUH, UX O003HAUEHUS U €IUHUIIBI
(¢U3MUeCKUX BETMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYMHY C
JPYTUMH BEJTMUYMHAMH, CTPOUTDH T'paUKU H3yYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHUS M MPOLECCHI, HCIONb3Yys IpaBuia
CIIOKeHUs cuil (BAOJL OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, TpaBUIIO
paBHOBecHsl pblyara (0JI0OKa), «30J0TO€ HPAaBUIO» MEXAHUKH, 3aKOH COXPAaHEHHs MeXaHHYeCKOH
SHEpPIruy, IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €0 MaTeMaTHYECKOe
BBIPAKCHHUE;

OOBSICHATh (PU3NYECKHUE SBJICHUSA, NPOLECCHl M CBOWCTBA TE€l, B TOM YHCIE HB KOHTEKCTE
CUTyallull TPAaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa: BBIABIATh INPUYUHHO-CICACTBEHHBIE CBS3H,
CTpOUTh OOBbsiCHEHHMEe U3 1-2 JIorM4eckux IIaroB ¢ Omnopod Ha 1-—2 H3ydeHHBIX CBOMCTBA
du3nUecKux sBICHHUH, GU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1-2 AEHCTBHS, MCHOIB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLINE
¢usnueckue BEJIWYUHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3a/ayd 3allChbiBaTh KPAaTKOE YCJIOBHE,
MOJCTABIATh (U3NYECKHE BEIHMYMHBI B (OPMYJBI U IMPOBOAUTH PACUETHI, HAXOAWTH CIIPABOYHBIC
JTAaHHBIe, HEOOXOAMMBIC /ISl PEeIICHHs 3a/a4, OLEHHBATH PEATMCTUIHOCTh TOJTYYEHHOU (HU3UIECKOM
BEJIMYUHBI,

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh HPU MOMOUIM (U3NYECKUX METOJOB, B
ONMCAHWU HCCIIEOBAHMS BBIJCIATH IPOBEPSAEMOE IMPEAINONIOKEHUE (TUIIOTE3Y), pa3audarb MU
MHTEPIIPETUPOBATH MOTYYEHHBIN Pe3yiIbTaT, HAXOAUTh OLIMOKUB XO/€ OIbITA, JI€JaTh BBIBOJBI 110 €r0
pe3yJipTaram;

IIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (U3NYECKUX SIBICHUM WM (U3UUECKUX CBOWCTB TeI:
dopMynupoBaTh NpOBEpsEMble  MPEANOJIOKEHUs, CcOoOUpaTh  YCTAHOBKY U3 IPEJIOKEHHOIO
000py/10BaHus, 3alMChIBATh XOJ OMNbITAa U (POPMYIUPOBATH BHIBOJIbI; BHITIOJIHATH MPSAMbIE N3MEPEHUS
paccTosiHUSA, BpEMEHH, MacChl Tela, 00bEMA, CUIIbI
U TEeMIIepaTypbl C HCIOJb30BAHWEM AaHAJOTOBBIX M LU(POBBIX MPHOOPOB, 3alKMCHIBATh IMOKA3aHUA
nprOOpPOB ¢ YUETOM 3aaHHOM aOCONIOTHOM MOTPEIIHOCTH U3MEPEHUI];

MPOBOAUTH HCCJIENOBAaHUE 3aBUCHMOCTH OAHOW (PU3MUECKON BEJIWYUHBI OT JPYrod cC
UCITIOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHHH (3aBUCUMOCTH MYTH PAaBHOMEPHO IBIIKYILIErocs Tejla OT
BPEMEHM JBW)KEHUS TeNa, CWIbl TPEHUS CKOJBXKEHHS OT Beca Tella, KayecTBa 0O0pabOTKH
MOBEPXHOCTEH TeJl W HE3aBUCUMOCTHU CHJIbl TPEHHS OT IUIOIMIAAN CONPUKOCHOBEHUS TEI, CHJIBI
YIPYTrOCTH OT YIJIMHEHUS MPYXKHUHBI, BHITAJKUBAIOMIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena U
OT TUIOTHOCTH XHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INTyOMHBI, Ha KOTOPYIO OTPYKEHO
TEJO0, YCIOBUM IIJIaBaHUS TeJl, YCIOBUI paBHOBECHs phluara U OJIOKOB, y4acTBOBATh B IJIAHMPOBAHUU
y4eOHOro Hccie/loBaHus, COOMpPaTh YCTAHOBKY M BBINOJIHATh M3MEPEHMS, CIEys MPEI0KEHHOMY
IUIaHy, (UKCHUpPOBATh pE3yJIbTAaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE
IPEIOKEHHBIX Ta0IMUIl U TpaUKOB, JA€JaTh BBIBOJIBIIO PE3YJIbTaTaM HCCIIEIOBAHMUS;

MIPOBOJUTHh KOCBEHHBbIE M3MEPEHHs] (U3NYECKUX BEIMYUH (TUIOTHOCTH BELIECTBAa KHUAKOCTU U
TBEPAOIO TENa, CUjla TPEHUS CKOJBXXEHHUS, NABICHHE BO31YXa, BHITAIKMBAIOIIAS CHJIA, JEHCTBYIOIIAS
Ha TOTPYKEHHOE B XKHUJIKOCTh TeN0, KO3 (PUIIMEHTIIONE3HOT0 JEHCTBUS IPOCTHIX MEXaHU3MOB), CIEYs
NPEUVIOKEHHOW HMHCTPYKLUMHU: TPH BBINOJHEHUHM HW3MEPEHUHl coOuparh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIUMCIISITH 3HAUEHNUE UCKOMOM BEJIUUYNHBI,

co0Jro1aTh MpaBuiIa TEXHUKH OE€30MIaCHOCTH MpH paboTe ¢ 1ab0paTOpPHBIM 000PYI0BaHHEM;

yKa3blBaTh NPHUHILMIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOINAIOLINECS COCYAbI, OapoMeTp, pbluar, MOABIKHBIA W HEMOABHKHBINH OJIOK,
HAKJIOHHAs MJIOCKOCTh;

XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpOil Ha MX omMcaHHs (B TOM 4YHCIE: MOAMIIMIIHUKU, YCTPOUCTBO BOJONPOBOAA, THAPABINYECKHUNA



mpecc, MaHOMETP, BBICOTOMEp, TMOPIIHEBONH HACOC, apeoMETp), HCIOJIb3ys 3HAaHUS O CBOWCTBAX
¢u3nUecKuX SIBICHUH U HEOOXOIUMBIC(U3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAKTUISCKOTO HCIOIb30BaAHUS
du3MYECKUX 3HAHWN B MOBCEAHEBHOW >KHM3HH Ui oOecredeHuss 0e30MacHOCTH TpHU OOpaIeHUu C
npubopaMd M TEXHUYECKMMH YCTPOWCTBAMHU, COXPAHEHUS 370POBbsI M COOJIIOJCHUS HOPM
HKOJIOTMYECKOT0 IOBEJICHHUS B OKpYXKaroIeicpee;

OCYIIECTBIISITH OTOOP MCTOYHHKOB HH(popMaiyu B VHTEpHETE B COOTBETCTBHHC 33JaHHBIM
MIOWCKOBBIM 3alpPOCOM, HA OCHOBE MMEIOIINUXCSI 3HAHUW U MYTEM CPAaBHEHHSI PA3JIMYHBIX MCTOYHUKOB
BBIJICJIATH MHPOPMAIIUIO, KOTOpast SIBIISICTCS TPOTHBOPSUNUBOM MITH MOKET OBITh HEIOCTOBEPHOI;

UCIOJb30BAaTh IPH  BBIIIOJHCHWH YUYEOHBIX 3alaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3NUECKOro COIEpIKaHUs, CIHPAaBOYHBIC MaTepHAIbI, Pecypchl ceTh MHTepHET, BIaJeTh MpHEMaMH
KOHCIIEKTUPOBAHUSI TEKCTa, TPeoOpa3oBaHust MHPOPMALIUU M3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE IMHCbMEHHBIE M YCTHBIE COOOIIEHWsS Ha OCHOBE 2-3

HCTOYHHUKOB I/IH(l)OpMaHI/II/I (1)I/I3I/ILI€CKOFO COACpKaHuA, B TOM YHUCJIC l'Iy'6J'II/ILIHO

JeNiaTh KpaTKue COOOIIEHHsS O pe3yibTaTax MPOEKTOB WJIM Y4e€OHBIX MCCIEIOBAaHUM, MPU ITOM
IPaMOTHO HCIOJb30BaTh HW3YYCHHBIN MOHATUHHBIA ammapat Kypca (QHU3UKHA, COMPOBOXKIATH
BBICTYIUJICHUE PE3CHTALUEN;

MIPU BBITIOJIHEHUH YYEOHBIX MTPOCKTOB M MUCCIICIOBAHUN PACIIPEACATh 00sS3aHHOCTUB IPYyIITe
B COOTBETCTBMM C IIOCTABJIEHHBIMU 3a/J1a4aMH, CJICIUTh 34 BBINOJHEHUEM IUJIaHA JCHCTBHIA,
aJIcKBaTHO OILICHHBAaTh COOCTBEHHBIM BKJAJ B JCSATCIBHOCTh TPYNIBI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICCTBUE, YUUTHIBAsI MHEHUE OKPYKAOLIUX.

TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
Ne HanmenoBanue Komraectso [IporpammHoe OcHOBHBIE BU/IbI J€STEBHOCTH
n/ pa3nesoB u HacoB coJiep>KaHue 00yJaroImuxcst
1 TeM y4eOHOTo
npeaMera
Pasznen 1. @usuka u ee posib B IO3HAHUM OKPYKAKOLIEro MUPa
1.1 | Pusuka — 2 ®usuka — Hayka o | BeisaBienue pas3Inuuit
Hayka o npuposae.  SBneHud | Mexay (QU3HMUECKMMH U
IpupoJe MIPUPOJBI. XUMHUYECKUMHU
duznyeckue IIPEBPALCHUSMH.
SIBJICHUS: Pacno3naBanune u
MEXaHUYECKHE, Kkyaccupukanus GU3NIecKux
TEIJIOBBIE, SIBJIICHUI: MEXAHUYECKUX,
JIEKTPUYECKHE, TEIUIOBBIX,
MarHuTHBIE, INEKTPUYECKUX, MAarHUTHBIX
CBETOBBIE, u cBeToBbIX. HaOmonenue u
3BYKOBBIE OIMCaHue buznyeckux
SIBJIEHU
1.2 | ®usnueckue 2 duznyeckue OnpeneneHue 1EHBI  JIEJICHUS
BEJINYMHBI. LIKaJIbI
BEJIMYNHBI N3mepenue M3MEPUTEIBHOTO IpUdopa.
(dbuzmIecKux
Benn4uH. Pusndeckue | MzmMepeHne IMHEMHBIX pa3MeEpOB
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pUOOPBHI.
[TorpemHocTh
U3MEpEHUI

MexnyHnapoaHas
cHCTEMA
€ IUHUI]

TEN U
IIPOMEKYTKOB BPEMEHU C YYETOM
MOTPEIIHOCTEM.

N3mepenne o6béMa XKHUAKOCTH U
TBEPJOTO TeEA.

W3mepenue TteMmmeparypsl IIpy
IIOMOIIH

XKUJKOCTHOTO  TEpMOMETpa Y
JaT4nKa
TEMIIEPATYypHI.
Beinonnenune TBOPYECKHUX
3a/IaHUM 110 IIOUCKY

CIOCOOOB M3MEPEHHUsT HEKOTOPBIX|
(bu3mIecKux
XapaKTEpPUCTHK,
pa3MepoB MaJIbIX

HampuMmep,

00BEKTOB (BOJIOC, TPOBOJIOKA),
yAaNEHHBIX

00BEKTOB, OOIBIIMX PACCTOSHHM,
MaJIbIX

IPOMEKYTKOB
O6cyxnenue
peJlaraeMblx Cloco0oB

BpPEMEHH.

1.3

EcrecTBenHno-

Hay4YHbII METOJ

IIO3HAHUsA

Kak ¢usuka u npyrue

€CTCCTBCHHBIC HAYKH

U3Y4aroT IPUPOAY.
EcTtecTBeHHO-Hay4YHBIN

METO/J IMTO3HAHUA:

HaOJI0ICHUE,
IMOCTaHOBKA

Hay4JHOTO BOTIPOCa,
BBIIBHKCHHEC TUIIOTE3,

3KCHepI/IMeHT 110
MIPOBEpKeE
TUIIOTE3, O0BICHCHUE

Ha0III01aeEMOT0

SIBIICHMSL.
Onucanue pusnueckux

SIBJIEHUU C TIOMOIIBIO

Briasmkenue TUIOTE3,
OOBSACHSIOIIUX IPOCTHIE
SIBJIEHUSI, HAIIPUMED:

— II0YEMY  OCTaHAaBJIMBAECTCS

JBIKYILIEECS
o TOPU30HTAIILHOM
IIOBEPXHOCTH TEJIO;

— MOYEeMYy B XapKyl IOroay B
CBETJION ONEXKIE

NpOXJagHEeH, YeM B TEMHOM.
[Ipennoxenune

CIOCOOOB MPOBEPKH FMIOTES.

[IpoBenenne wuccaegoBaHUs 1O
MIPOBEPKE KAKOM-

00 TUITOTESHI.

ITocTpoenue IIPOCTEUIINX|
MoJienelt PU3NIECKUX
SABJICHUI (B BHJIE PUCYHKOB WU

CX€EM), HallpuMep
najieHue IpeaMeTa;
MIPSMOJIMHENHOE

pacnpocTpaHeHUe CBeTa



MOJeIen

Hroro no pazaeny
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Pa3nen 2. [lepBoHayaib

HbIC CBCACHUSA O

CTPOCHUH BEIIECTBA

2.1 | Crpoenue 1 CrpoeHnue BemectBa: | HaOmropenne u WHTEpHpeTarus
BEIIIECTBA OTIBITOB,
aTOMBI U MOJICKYJIbI, MX| CBHJICTEIBCTBYIONIUX 00 aTOMHO-
MOJICKYJIIPHOM
pa3mMepbl. ONbITHL, CTPOCHHH BEUIECTBA: OMbBITHI C
pacTBOpeHUEM
JTOKa3bIBAIOIINE Pa3IMYHBIX BEIIECTB B BOJIE.
nuckpetHoe crpoenue | OrneHka pa3MepoB aTOMOB U
MOJIEKYJI
BelIeCTBa C HCIHoNb30BaHueM (oTrorpaduii,
MOJTyYEHHBIX
Ha aTOMHOM CUJIOBOM|
mukpockorne (ACM) —
nabopaTopHas paboTa IO TeMe:
«Or1eHka
JUaMeTpa aToMa METOJIOM PSIOB
(c
UCIIOJIb30BaHUE
M
(dhoTorpaduii)».
Onpenenenue
pa3mepoB
MaJTbIX TeJ
2.2 | JABuxeHue 2 Jpmxenne  uyactun | HaGmronenue u
u BEIIECTBA. CBsi3p | 0OBSICHEHHE
B3aMMOJICH CKOPOCTH JBHMIKEHHUS | GPOYHOBCKOTO
CTBUE YaCTHII JIBUKCHUSI W SIBJICHUS
YaCTHII C TeMIepaTypou. g dysun.
BCICCTBA bpoynosckoe [IpoBenenne u  0OBsCHEHUE]
JIBUKCHHE, OLEITOR
mubdysus. no  HaOJIONEHHIO  TEILIOBOTO
Bzaumonencraue PACIIMPEHHS Ta30B.
qacThI [IpoBeneHre H  OOBACHEHHE]
BeIeCTBA: OITBITOB TIO
MPUTSDKEHUE u OGH&pY)KeHI/IIO CHII
P —. MOJICKYJISIPHOTO TTPUTSIKCHHS 1
OTTaJKWBaHUS
2.3 | ArperarHsie 2 ArperaTHble Onucanne (C HCIOIB30BAaHHEM
COCTOSTHUS MTPOCTBIX
COCTOSTHUS BELIECTBA:  CTPOEHHE MOJesiel) OCHOBHBIX Pa3InyMil B
BeIIleCTBa ra3os, CTPOEHHH Ta30B,

YKUAJIKOCTEN U TBEPIBIX

(KpHCTaJUIMYECKHUX )

JKAJIKOCTEN U TBEPIBIX TEIN.

OOBACHEHHE MaJIoH|



TCII.

B3anmocssa3p Mexay

CBOMCTBaMH BEIECTB

B pa3HbIX arpCraTHbIX

COCTOSAHHUAX U UX

aATOMHO-MOJIEKYJISIPHBI
M

CTPOEHHUEM.
OcobeHHOCTH
arperaTHbIX COCTOSHUI

BOJIEI

C)KMMAeMOCTH KUAKOCTEH 1
TBEPIBIX TE, 0O0JIBIION
C’)KMMaeMOCTH Ta30B.
OOBbsicHeHHE COXpaHEHUsI POPMBI
TBEPJBIX TEN U

TEKYYECTH KUIAKOCTH.
[IpoBenenue OIIBITOB,
JIOKA3bIBAIOIINX, UTO

B TBEPAOM COCTOSIHUU  BOJbI
YaCTHUIIBI HAXOJISTCS

B CpeJIHEM JaJibllIe APYT OT ApYyra
(II0THOCTH

MEHBIIIE), YeM B KHKOM.

Ycranosnenue B3aMMOCBS3H
MEXIY
0COOEHHOCTSIMU arperaTHbIx|

COCTOSIHUU BOJBI 1
CYyILIECTBOBAHUEM BOJIHBIX

OpPTaHU3MOB
(MC — 6uonorusi, reorpadusi)

Hroro no pazpeny
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Pa3nen 3. /IBu:KeHHMe M B3aUMO/IeiicTBHE TeJl

3.1

Mexanu
yecKoe
JIBIKEH
ue

3

Mexanunueckoe
JBUYKEHUE.
PaBHOMEpHOE 51
HEpPaBHOMEPHOE
JIBIKEHUE.
CKopocCTb.
Cpennsis
CKOPOCTb

npu

HEpaBHOMED

HOM

nBIKeHnu. Pacuér
NyTH W BpPEMEHH
JBUKEHUS

HccnenoBanue

PaBHOMEPHOT'O

TIBUKEHMUS,

onpeJereHue ero
MPU3HAKOB.

HaGmonenue
HEPaBHOMEPHOTO

JBUKEHUS U OTIPECIICHHE

€ro OTIINUHNH oT
PaBHOMEPHOTOABUKEHUSI.
Onpenenenue

CKOPOCTH

PaBHOMEPHOTO

JBUKEHMs (LIapuKa B
JKHIKOCTH,  MOJEIH
AIEKTPUIECKOTO

aBTOMOOWJIS U T.11.).
Onpenenenue cpenHei
CKOPOCTH CKOJIbKEHHUSI Opycka
WY IIapuKa [0 HAaKJIOHHOM
IUIOcCKoCTH Pemrenue 3agad Ha
onpeJieJIeHue MyTu, CKOPOCTHHU
BpEMEHHU PaBHOMEPHOTO
JIBMKCHHUS.

AHanu3 rpa@uKoB 3aBUCHUMOCTH|




IIyTU U CKOPOCTH

OT BPEMECHHU
3.2 | Uuepius, SAsnenne  uHepuuu. | OOBsICHEHUE u
Mmacca, 3aKoH WHEPLUHU. | IPOTHO3UPOBAHKE SBJICHUH,
IJIOTHOCTH BsaumopeiictBue Ten | 00ycIOBIEHHBIX MHEpLUEN,
KaK IIPUYMHA | HallpUMEp, YTO IPOUCXOAUT IIPH
U3MEHEHHS CKOPOCTH | TOPMOXKEHUM WM PE3KOM
JBAKEHUS TeJ. MaHeBpe aBTOMOOWIS, MOYEMY

Macca kak wmepa
WHEPTHOCTH Tela.
II10THOCTE BeIIeCTBA.
CBs13b IIJIOTHOCTH

C  KOJHUYECTBOM

MOJIEKYI B
equuuile o0BEMa
BelIeCTBA

HEBO3MOXKHO MTHOBEHHO
MPEKpaTUTh  JBWKEHUE  Ha
BEJIOCHUIICIC WJIM CaMOKAaTe W T.
1.

[IpoBenenne  u aHanus3
OMBITOB, JIEMOHCTPUPYIOIINX
W3MCHCHUE CKOpPOCTH
JBIDKEHUSI TEJIa B PE3YJIbTAaTe
JNEUCTBUSI Ha HEro ApYyrux
Tell.

Pemienue 3amau Ha omnpezneneHue
Macchbl Teja, €ro

00BbEMa U TUIOTHOCTH.

[IpoBenenne wu  a”anu3
OIIBITOB,

JEMOHCTPUPYIOIINX
3aBUCHUMOCTb  M3MEHEHHUS
CKOpPOCTH Tella OT €ro
Macchl npu
B3aMMOJECHCTBUHA Tell.
W3mepenne maccel Tena
pPa3IUYHBIMHU CIIOCOO0AMHU.
OmnpeneneHue IIOTHOCTU TENA B
pe3yJsibrare

M3MEpEeHUs ero Macchl U 00bEMa




3.3

Cumna. Bune! cun

14

Cuna KakK
XapaKTEePUCTHKA
B3aHUMOJICHCTBU
TEll.

Cuiia ynpyroctu u
3aKOH I'yka.
N3mepenue cuiibl

c IIOMOIIILIO
JTMHAMOMETpa.
SIBneHne TATOTCHUS
U CHUJIa TSHKECTH.
Cuna TsSDKECTH Ha
JIPYTUX IIJIAaHETaX.
Bec Tena.
HeBecomocTn.
Crnoxxenue CHII,
HaIpaBJIEHHBIX 10
OJHOMIIPSIMOU.
PaBHOelicTBYIOIIAS
CHIL.

Cuna TpeHus.
Tpenue
CKOJIb)KCHUS U
TpeHHE

nokos. Tpenue B
MPUPOJICU TEXHUKE

N3yuenue B3aUMOJICVCTBHUS
KaKk  MOPUYMHBI  U3MEHEHHUS
CKOPOCTM  Tela HIU  €ro

nedopmanum. Onucanne
peaTbHBIX CUTYaIINH
B3aMMOJIECHCTBHS Ten c
IIOMOILLIO MOJEeH, B

KOTOPBIX BBOAUTCA IIOHATHE U
I/1306pa)KeHI/Ie CHIJIBI.

H3yuenue CHJIBI
ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIBI

YIPYTOCTH OT YUIMHEHUS
pPE3UHOBOr0 UIHypa HWIIU

HPY>KUHBI
(c mocTpoeHueM rpaduka).
AHnanus IIPaKTUYECKHUX
CUTyallMii, B  KOTOPBIX
MPOSABISECTCS JICHCTBUE

CHUTBI YIIPYTOCTH
(ympyroctb Ms4a,
KPOCCOBOK, BETOK JepeBa

u ap.).

AHnanus CUTYaluH,
CBSI3aHHBIX C SIBJICHUEM
TATOTECHUS.

OO®bsicHeHne OpOUTATILHOTO

NBUKEHUS TUIAHET
C HCIIOJIb30BAHUEM SIBJICHHS
TATOTCHUS ¥ 3aKOHAUHEPIIUH.
N3mepenne  Beca  Tema ¢
MOMOILBIO TMHAMOMETPA.
OOocHOBaHME 3TOro cmoco0a
U3MEpPEHHUS.

Amnanus n MOJEIIUPOBAHUE
SIBIICHUS HEBECOMOCTH.
DKCcrepuMeHTaIbHOE
TOJTy4YeHUE npaBuiia
CJIOKEHUS CHII,
HarpaBJIEHHBIX BIOJIb
OJTHOU MPSMOM.
OnpeneneHre BeTUYUHBI
PaBHOJICMCTBYIOIIEH CHJL.
N3yuenue cunbl TpeHUs
CKOJIBKEHUS W CHIIBI
TPEHUS TTOKOSI.

Uccnenosanne 3aBUCUMOCTU
CUJIBI TPEHUSIOT CUJIBI




NaBJIICHUS U CBOICTB

TpYLIMXCS
MTOBEPXHOCTEH.

AHnanus IIPAKTHYECKHUX
cuTyaluil, B  KOTOpPBIX
IPOSBJISAETCS JIEHCTBHE
CHJIBI TpEeHMUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€
YMEHBILIECHUS WIH
yBeJIUYEHUs (KaTraHUe Ha
JBDKAX, KOHBKAaX,
TOPMOXEHHUE aBTOMOOMJIA,
UCIIOJIb30BaHUE

MMOJIINITHAKOB, IIJIaBaHUE
BOJHBIX >KMBOTHBIX U JIP.).
Pemenue 3a/1a4 C
UCIIONb30BaHUEM  (POopMyIT
IS pacuéra CHUIIBI
TSDKECTH, CHIIBI

YIPYTOCTH, CHUJIbI TPEHUS

Hroro no pasaciy
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Pa3nen 4. /laBjieHue TBEPABIX TeJ, JKHAKOCTEl U ra3oB

4.1 | HaBneunue.
ITepenaua
JaBJICHUS

TBEPABIMU
TeJIaMH,

3

HaBneane. CrocoObl

YMEHBIIEHUS
YBEIIMYCHUS

n

napiieHus. JlaBneHue
raza.  3aBHCHMOCTH

Ananuz i 00BsICHEHHE
OMBITOB M  NPAKTHYECKUX
CUTyalui, B KOTOPBIX
MPOSIBIISICTCS CUJIA IaBIICHUSI.
OO0ocHoOBaHHE

KUIOKOCTSIMH |
razamMd. 3aKoH
ITackansa

JKUAKOCTIMU U JaBJICHUS Tra3a OT | CIIOCOOOB
razamu o0BEMma, YMEHBLIEHUS "
TeMIepaTyphl. YBCIUYCHNA
JIaBJICHHS.
N3yuenue 3aBUCUMOCTH
JIaBJICHHS Ta3a
Ilepenava 0oT 00BéMa U TeMIepaTyphl.
JlaBJICHUSA Nzyuenue 0COOEHHOCTEH|
TBEPIABIMU Mepegayd  JIaBJICHUS TBEPJBIMY]
TEIIaMHU, TeJIaMU, JXUIKOCTSIMH U Ta3aMHU.

O06ocHOBanue
OIIBITOB

pe3yIbTaTOB
0COOECHHOCTAMU
CTPOEHUS BelllecTBa B
TBEPIIOM, JKHUJIKOM Hu
ra3000pa3HOM COCTOSTHUSIX.
DKCIEePUMEHTAIBHOE
JIOKA3aTeJbCTBO  3aKOHa
ITackamns.
Pemienne 3amau  Ha  pacuér
JIaBJICHUS TBEPJIOTO




TCIa

4.2 | JlaBneHue 3aBHCUMOCTD Uccnenosanue 3aBHUCHUMOCTHU
KHUIKOCTH JaBJICHUS JaBJICHUS JKUJKOCTHOT IITyOUHBI
KHUJIKOCTH oT HNOTPYXKEHHsI U IJIOTHOCTH
TITyOUHBI. xunkoctu. HaOmonenue u
[TneBMaTuveckue 00BsICHEHHE
MaIIfHBbL. THAPOCTATUYECKOTO MapaoKca
T'uppocraTnueckuii Ha ocHOBe 3akoHa [lackans.
napajioKc. Nzydenue coo0IarIuxcsy
Coo0maromuecs COCY/IOB.
COCYbI. Pemenne 3amau Ha pacuér
I'nppaBnuyeckue JTaBJICHUS JKUIKOCTH.
MEXaHU3MBI OObsicHeHue MpUHIUTIA
JIEUCTBUSA  THAPABINYECKOTO
npecca, MTHEBMATHYECKUX
MaIlyH.
Ananus u 00BSICHEHHE
MTPAKTUICCKHIX CUTYyaIlnH,
JIEMOHCTPHUPYIOLIUX TPOSBICHUE
JIaBIICHUS
XKUAKOCTH W 3akoHa [lackans,
HaTnpuMmep
MPOIIECCOB B OpTaHU3Me
pu I1yOOKOBOIHOM
HBIPSTHUU
4.3 | At™Moc ATtMmocdepa 3eMu u DKcrnepuMeHTa
(beproe armocdepHoe JIEHOE
JIaBJIeH P — oOHapyxeHHe
ue aTMocepHoro
[IprunnbI
TTaBJICHHUS.
CYIIECTBOBaHUS

AHanmu3 1 00BICHEHHUE OIMBITOB U

MMPAKTUYCCKUX




BO3YLLIHOMN
000JI0YKH 3emin.
Oneir  Toppuuenu.
N3mepenue
aTMOC(EepPHOTo
JTaBJICHHUS.
3aBUCUMOCTh
aTMOC(EpPHOTO
JABJICHUSI OT BBICOTHI
HaJ| YpOBHEM MOps.
[TpuGopsr

JUIL  U3MEpEeHHs
aTMochepHOro
JTaBJICHUS

CUTyaLuil,
CBSI3aHHBIX €
IEUCTBUEM
aTMochepHOro
JIABJICHUS.
OObscHEHUE
CYIIIECTBOBAHUS
atMocdepsl Ha 3emie

i HEKOTOPBIX
IaHeTax wiad  e€
OTCYTCTBHUSI Ha IPYTUX
nanerax u Jlyne.
OOBscHEHHE W3MEHEHHUS
IUIOTHOCTH ~ aTMOCQepbl ¢
BBICOTOM W 3aBUCHUMOCTH
aTMOC(EpHOro JaBJICHUS OT
BBICOTHI.

Pemenne 3amad Ha
pacuét arMocdepHOro

JIaBJICHUSI.
H3yuenue YCTPOMCTBY
OapomeTpa-aHepouaa
4.4 | HeiictBue JleficTBUE JKMIKOCTH | DKCHEPUMEHTAIBHOE
JKHIKOCTH H rasa i rasa Ha | OOHapyXeHHe JCHCTBUS

Ha IOTPYXEHHOE
B HUX TEJIO

MOTPYKEHHOE B HUX
TEJO.
BrirankuBaroias
(apxumenoBa) cwuia.
3aKoH Apxumena.
[1naBanue TelL
Bo3nyxoraBanue

JKUJIKOCTM W rasa Ha
IIOIPYKEHHOE B HUX TEIO.

Onpenenenue
BBITaJ'IKI/IBaIOHICI\/JI CHIJIBI,
JICUCTBYIOIIEW HA  TEJO,
NOTPYKEHHOE

B KUJKOCTb.

[IpoBenenne wu
oOcyXeHue

OTIBITOB,

JIEMOHCTPHUPYIO

IUX

3aBUCUMOCTh
BBITAJIKABAIOIICH CHJIBI,
JEUCTBYIOLIEW Ha TEJIO B
JKHIKOCTH, oT o00BéMma
MIOTrpyKEHHOU

B JKHUJIKOCTh YacTH

Tena u oT
MJIOTHOCTHU

KUJIKOCTH.

Ilposepxa

He3a8UCUMocmu
8LIMANKUBAIOWE  CUTbL,
Oeticmsyowell Ha meno 8




oHcuOKocmu, Om  Maccol

mena.

HccenenoBanue 3aBUCUMOCTH Becq)|
Teja B BOJE

oT o00béMa mMOrpyXEHHOH B
JKUJIKOCTb YaCTH TeJa.

Pemenne 3amau Ha
HNPUMEHEHUE
3aKOHa ApxuMmena u
YCIIOBHS TUIaBaHUs
TEI.
KoncrpynpoBanue
WJIH

apeoMeTpa

KOHCTPYHUPOBAHHUC JIOAKH

U  omnpexneneHue €€

rpy30n10AbEMHOCTH

Hroro no pazneny 21

Pa3nea 5. PaGora m MomHOCTh. DHeprus

5.1 | PaGora u3 Mexanunyeckas OKcrepuMEHTAIIb

MOILHOCTb pabora. HOE OIpeeiIeHNe
MomtHocTh MeXaHUIECKOU

paboThI CHUJIBI
TSAKECTH npu

najieHuu Tena M
CHWJIBI TPEHUS
IIpU PaBHOMEPHOM

nepeMenieHun
Tena o
TOPU30HTAIIBHOU
MOBEPXHOCTH.

Pacuér MOIITHOCTH,

pa3BUBaEMOM NIPU IMOIBEME

110 JIECTHHIIE.

Pemienne 3amau  Ha  pacuér
MEXaHHYECKON pabOThI




1 MOIITHOCTHU

5.2 | IIpoctsie [Ipocteie OnpeneneHnne BbIMTPHIILIA B
MEXaHU3MBI MEXaHHU3MBI: CHJIE MPOCThIX MEXaHU3MOB Ha
JUSEEI 010K, npUMepe pbluara, moJBUKHOTO
HaKJIOHHAA U HEMOJBUKHOTO  OJIOKOB,
IJIOCKOCTb. HAKJIOHHOM TUIOCKOCTH.
[IpaBumno Hccnenosanue YCIIOBUS
paBHOBECHS paBHOBECHS pblyara.
pbIyara. OO6HapyxeHue CBOMCTB IPOCTHIX
Hpumenenue MEXaHU3MOB
lpaBHjIa B Pa3IM4YHBIX MHCTPYMEHTax WU
PAaBHOBCCH IPHUCIIOCOOIEHHSIX,
pbriara WCIONB3yEMBIX B OBITY W
K Omoky. «3o010Toe TEXHIHKE, 4 TAKKe
NPABHIIO» MEXAHUKHI. | o o iBpIX OpraHusmax.
KIIg MPOCTHIX
DKCrepuMEHTAIbHOE
MEXAHHM3MOB. JI0Ka3aTeIbCTBO PaBEHCTBA
[IpocTeie MexaHU3MBbI
B GEITY H TCXHHKE pabor Tpu  TPUMEHEHUH
MPOCTHIX MEXaHU3MOB.
Omnpenenenne KITA
HAaKJIOHHOM IJIIOCKOCTH.
Pemienue 3amay Ha NpUMEHEHHE
MpaBuiia
paBHOBECHs pbluara U Ha pacuéT
KIIJ]
5.3 | Mexanu Mexanuueckas DKCIEePUMEHTAIBHOE
yeckas SHEPTHS. onpeJereHue WU3MEHEHUs
SHEPTUS Kunernueckass wu KUHETUYECKOMN u
MOTEHITHATbHAS MOTEHIUATBHOMN SHEPTUU
SHEPTHUsl. TeJamnpyu €ro CKaThbIBAaHUU IO
[IpeBpamenue HaKJIOHHOH TJTIOCKOCTH.
OJTHOTO Buga | opmynupoBaHue Ha OCHOBE
MEXaHUYECKOU HCCTIe0BaHUS 3aKOHa
SHEPIUU COXpaHEHUS MEXaHWYECKOM
B JIPYTOM. SHEPTUM.
3akoH O6cyxnenue TpaHUI]
COXpaHEHUs MPUMEHUMOCTH  3aKOHA
SHEPTHH B COXpaHEHUS YHEPTHUH.
MEXaHUKe Pewienue 3a1a4 C




HCIIOJIb30BaHNEM 3aKOHA
COXpPaHEHHUS YHEPTUU

Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE 68
KOJIMYECTBO

YACOB o

ITPOTPAMME




