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1.IlnannpyemMble pe3yJIbTATBI OCBOEHHSl Yy4eOHOro mpeamera
«Dusuka»

N3ydyenue yueOHOro mpeamera «®dus3uka» Ha YpOBHE OCHOBHOIO
o01mero oOpa3oBaHMs JOMKHO O0OCCIEYUBATH JOCTHKCHHE CICAYIO- IUX
JIUYHOCTHBIX, METAMpPEeIMETHBIX U MPEJAMETHBIX 00pa3oBaTelb- HBIX
PEe3yNIbTATOR.

JIMMHOCTHBIE PE3VIJIbTATHI

Ilampuomuueckoe eéocnumarnue:.

—TMpOsABJIEHHE HHTEpeca K HCTOPUHM U COBPEMEHHOMY COCTOSHHIO
poccuiickoll pU3MYECKOi HAYKH;

—IICHHOCTHOE OTHOIIEHHE K JOCTH)XEHHUAM POCCHUUCKUX y4&-
HBIX-(DU3UKOB.

I'pasicoanckoe u Oyxo6HO-HpaAGCmMEEHHOE 60CRUMAHUE:

—TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYXJEHHUH OOIIECTBEHHO-
3HAYUMBIX MU JOTHYCCKHX l'IpO6J'ICM, CBA3aHHBIX C TMPAKTUYCCKHUM
MIPUMEHEHHEM JTOCTHIXKEHUN (PUBUKU;

—OCO3HaHHUE€ BaXHOCTU MOPAJIBHO-3THYCCKUX MPUHIOMUIIOB B J€i-
TENBHOCTU Y4YEHOTO.

Icmemuueckoe eocnumarnue:

—BOCHPUSATHE ICTETUYECKUX KaueCTB PU3NYECKON HayKu: e€ rap-
MOHHUYHOTO IMOCTPOEHHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.
Ilennocmu Hayuno2o nO3HAHUA.

—OCO3HaHHE LEHHOCTH (PHU3NYECKOM HAayKHM KaK MOIIHOTO HHCTPY-
MEHTAa [I03HAaHUsI MUPa, OCHOBBI Pa3BUTHUs TEXHOJOIUM, BaXKHEN- IIEi
COCTaBJISIIOIIEH KYJIbTYPHI;

—pa3BUTHE HAy4YHOW JFOOO3HATEIBHOCTH, HHTEpeca K HCClIeqoBa-
TEJIBCKOU NESITENBHOCTH.

Dopmuposanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHHE LEHHOCTH O0e30macHoro obpa3a >KH3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpE, BaXXHOCTH IpPaBHI 0€30MacHOr0 MOBEAE- HUSA
Ha TpaHCIOpPTE, Ha J0Oporax, C OJJICKTPHYECKUM U TEIJIOBBIM
000py0OBaHMEM B JOMAIIHUX yCIOBHUSAX;

—Cc(hOpMHUPOBAaHHOCTh HaBbIKa pe(IIeKCHH, MPHU3HAHUE CBOEro Ipa- Ba
Ha omIMOKYy M TAKOTO e IIpaBa y APYroro 4eJ0BeKa.

Tpyooeoe éocnumanue:

—aKTHBHOE YJYacTHE B PEHICHHM NPaKTHYECKUX 3a1ad (B paMKax
CEMBbH, IIKOJBI, TOpOJa, Kpas) TEXHOJOTHYECKOH M COIHMAJIbHOH
HaIpaBJIEHHOCTH, TPEOYIOMMNX B TOM YHCIIe M (PU3NIECKUX 3HA- HUM;



—WHTEepEeC K IPAKTHYCCKOMY H3yUYCHHUIO NpodeccHuii, CBSI3aHHBIX C
(bU3UKOH.

IKonozuueckoe éocnumanue:

—OpHCHTAIUs] Ha NPUMEHEHHE (PU3WYECKUX 3HAHWUN [UIS PEIICHUS
3a7a4 B OOJIACTH OKpY’Kalolled cpenbl, MJIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKH MX BO3MOXXHBIX ITOCIIEICTBUHN sl OKPY’KaIOIIeH CpeIbl;

—OCO3HaHHUE TJI00ATBPHOIO0 XapakTepa OJKOJIOTUYECKHX MpoOJieM |
MyTeH UX perIcHUs.

Aoanmauyus 00yuarOwez2ocs K U3MeEeHAI0OUUMCA YC1068U-

AM COUUAILHOU U NPUPOOHOI CPeObl:

—noTpeOHOCTh BO B3aMMOJICHCTBHH MPHU BHINOJHCHUH UCCIIENI0BAa- HUU U
MPOCKTOB (U3UYCCKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY U
3HAHUAM JIPYTUX;

—TIOBBIIICHHE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MpaKTHye- CKYIO
JeSITENIbHOCTD;

—rnoTpeOHOCTh B (OPMHPOBAHWUU HOBBIX 3HAHHMW, B TOM uuciie ¢op-
MYJIUpOBAaTh HACHU, IOHATUA, THUIIOTE3BI O q)H3I/I‘-IeCKI/IX O6’])CKT8.X n
SABJICHUAX

—O0CO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUW W KOMIICTCHTHOCTCH B
obnactu Gpu3nKH;

—IJIAHUPOBAHUE CBOEr0 Pa3BUTHUSI B MPHOOPETEHWHM HOBBIX (HHU3U-
YECKHUX 3HAHHM;

—CTpEMJICHUE aHAJIU3UPOBATh U BBIABILSITH B3aMMOCBSI3M MPHUPO- [IBI,
oOllecTBa M JKOHOMHKH, B TOM 4YHCJIE C HCIOJb30BaHUEM (Qu-
3UYECKUX 3HAHUI;

—OLIEHKA CBOUX AEHCTBUU C YUETOM BIMSHUS Ha OKPY’KAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCJIEICTBUHN.

METAIIPEJAMETHBIE PE3YJIbTATBI

VHuBepcanbpHble 03HABATENBHBIE NEHCTBUSL

ba3zoeble nozuueckue oetcmeust.

—BBISBIATh W XapaKTePU30BAaTh CYIIECTBEHHBIE NPHU3HAKH OOBEK- TOB
(sBIICHUIT);

—YCTaHABIIMBATh CYMIECTBCHHBIH NPHU3HAK KIACCH(HUKAIIUH, OCHO-
BaHU 11 0000IISHUS U CPaBHEHUS;

—BBIIBIAITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpuBac- MBIX
(hakTax, MAaHHBIX W HAOIMIONCHUSAX, OTHOCSAIIUXCA K (PU3NUe- CKUM
SIBJICHUSIM

—BBISBIIATh IPUYUHHO-CICICTBEHHBIE CBS3U MPH W3yUEeHUU (QU3U- YECKHUX
SIBJIEHUH ¥ TPOIECCOB; [eJaTh BHEIBOABI C HCIOJB30BAHU- €M
JNEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHUH, BEIABUTATH THIIOTE3BI
0 B3aUMOCBA3AX (PU3NUECKUX BEIUINH;



—CaMOCTOATEIbHO BBHIOMpATh CIOCO0 pemieHus ydeOHoH (u3mde- CKOM
3amaun  (CpaBHEHHWE HECKOJIBKMX BapHaHTOB pEIICHUs, BBI- 00p
Hanboee MOMXOJSIIETO C YYETOM CaMOCTOSITENIBHO BBIACIEH- HBIX
KpUTEpUEB).
bazoevie uccneooeamenvckue oeiicmeusi:

—MWCIIOJIL30BaTh BONPOCHI KAaK HCCJENOBATEIbCKUH WHCTPYMEHT
TTO3HAHMUS;

—TMpPOBOJUTH II0 CAaMOCTOSITEIHHO COCTABJIEHHOMY IIIaHY OIBIT, He-
CIOXKHBIA  (PU3MYECKUI IKCIEPUMEHT, HEOONBIIOEC HCCICIOBAHUE
(bU3UYECKOTO SBIICHUS;

—OIIGHUBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTH HH(}pOpManuio,
MOJIYYEHHYIO B X0JI€ UCCJIEIOBAHUS HJIM DKCIIEPHUMEHTA;

—CaMOCTOATEIbHO (OPMYNIHPOBATH O000OIIEHHS W BBIBOABI IO pe-
3yNbTaTaM MPOBEAEHHOTO HAOIIOJEHHS, ONBITA, UCCIEIOBaHUS;

—TMpOTrHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (DU3MUECKHUX
MpOHECCOB, a TAKKC BbIJIBUTATH MPECAITOJIOKECHUA 06 HUX Pa3sBUTHUU B
HOBBIX YCJIOBHAX U KOHTEKCTaXx.

Paboma ¢ ungpopmayueii:

—IpPpUMEHATH pa3IndHbIE METOJAbI, HMHCTPYMEHTBHI W 3allpOChl IIPpHU
MoucKe W oTOOpe HMHGOpPMAIMKU WU JaHHBIX C y4ETOM NpeJio-
JKeHHOU yueOHo# (pu3nyueckoii 3a1auu;

—aHaJIM3UPOBATh, CHCTEMAaTH3UPOBATh U  HHTEPNPETHPOBATH  HH-
(hopmariuio pa3IMyHBIX BUIOB U (OPM IIPEACTABICHHUS;

—CaMOCTOATENIBHO BBIOMPATh ONTUMAIBHYIO (OpMY NpeAcTaBiie- HUS
MHGOPMaMK U HIIIOCTPUPOBATH PellaeMble 3alayd He- CJI0KHBIMH
cXeMaMH, JuarpaMMaMy, HHOU rpaduKoi U X KOM- OMHALUSIMH.

YHI/IBCpCEUIbHBIC KOMMYHHUKAaTHBHBIC Z[eflCTBPIH

Oobwenue:

—B Xoie oOcyxJeHHs yueOHOro MaTepuana, pe3yJabTaToB Jabopa-
TOPHBIX pabOT W TPOEKTOB 3allaBaTh BOIPOCHI IO CYIIECTBY 00-
Cy)XKJaeMOH TeMbl M BBICKAa3BIBATh HJEH, HAlleJCHHBIE Ha pelle- HHe
3aJa9d U MOJAepKaHne OJaroXeIaTeIbHOCTH OOMICHUS;

—COTIOCTABJIATh CBOU CYXACHHS C CYXICHHSIMH APYTUX y4aCTHH- KOB
nuajora, oOHapyXKUBaTh pa3JIMure U CXOICTBO MO3UIIHIA;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHbMEHHBIX TEKCTaX;

—yOIMYHO TIPENCTABIATh PE3YNbTATHl BBINOIHEHHOrO (HU3UYECKO- TO
ombITa (PKCIEPUMEHTa, NCCIEAOBAHUS, IIPOCKTA).

Coemecmmuasn oeamenvHocms (COmMpPYyOHUUECHEO):

—MOHUMAaTh M HCIIOIB30BAaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIU-
BUAYyaIbHOW pabOTHl TIpU pEIIeHWH KOHKPETHOW (HU3HIECKOU
pOOIEMBI;



—IMpUHUMATh 1€ COBMECTHOM  JAESITeIbHOCTH, OpPraHU30BBIBATH
JMeHCTBHUsT MO €€ JOCTH)KEHUIO: paclpeleNiaTh poid, O00CYXIaTh
MPOIECCHI M PE3YIbTaThl COBMECTHOW paboOThI, 0000maTh MHEHUS
HECKOJBbKHUX JIIOJICH;

—BBIMIOJIHATh CBOK) 4YacTh pabOThI, JOCTHUras KadyeCTBEHHOTO pe-
3yJibTara Mo CBOEMY HAIlpaBJICHUIO U KOOPJUHUPYS CBOM ACi- CTBUS
C IpyTUMHU 4JIEHAaMU KOMaH/Ibl,

—OIICHUBAaTh Ka4eCTBO CBOCTO BKJajga B OOMMH MPOIYKT IO KpPHTE-
pHusM, CaMOCTOSTEIBFHO C(HOPMYIHPOBAHHBIM YyYaCTHUKAMU B3a-
HMOEUCTBUS.

yHHBepC&J’IBHHe PETYIATUBHBIC I[eﬁCTBPIH

Camoopzanuzayusn:

—BBISIBJIATH TPOOJIEMBI B XHU3HEHHBIX M YYEOHBIX CHUTYyallUsiX, Tpe-
OYIOUINX [JIs1 pellieHUsT PU3NUSCKUX 3HAHUM;

—OPHUCHTHUPOBATHCA B Pa3jJUYHBIX IOAXOJaxX MPUHATHUA pe]_IJCHI/Iﬁ
(MHIMBUyallbHOE, TPUHATHE pEIIeHUs B TpyIIe, MPUHSITHE pe-
HIEHHI TPYIINON);

—CaMOCTOSITEJIbHO  COCTAaBIISATh AQJTOPUTM  pelIeHUus (PU3HUECKOM
3a/1a4y WJIM IJIaHa MCCJIeAOBaHUA C y46TOM HMMEIOIIUXCS PECYpP- COB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAThb IIpeljlara- eMmble
BapUaHThl PELICHU;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.
Camorxonmpons (peprnexcus):

—/aBaTh aJeKBaTHYIO OLICHKY CUTyallMd WM Ipejyiarath IjaH e u3-
MEHEHHUS;

—OOBACHATD NPUYHMHBI JOCTIKEHHUS (HENOCTH)KEHHUs) pe3yabTaToB
JesATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHBBI B IEATEIHHOCTh (B TOM YHCIE€ B XOJ BBIINOJ-
HeHHUS (U3NYECKOTO HMCCIEJOBAHUS WJIM NPOEKTa) HAa OCHOBE HO- BBIX
00CTOATENBCTB, M3MEHUBLIMXCS CHUTYyallUil, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

—OIIGHUBATh COOTBETCTBHE Pe3yJbTaTa IEIH M YCIOBHSM.
ImoyuonanvHvlii. uHmMeENTIEKM

—CTaBHUTh ce01 Ha MeCTO APYroro 4YesioBeKa B XOJe CIopa WM JHC-
KyCCHM Ha Hay4YHYIO TEMY, [IOHHMaTb MOTHBBI, HAMEPEHHUS U JIO-
THKY JPYTOTO.

Ilpunamue cebs u opyzux:

—Mpu3HaBaTh CBOE MpPaBO Ha OMIMOKY NpPHU pPEIICHUH (U3HISCKHX
3a/1ad WM B YTBEPXKICHHSIX Ha HAydHBIE TEMBl U TaKoe K€ MPaBo
IpYToTO.



[TPEJAMETHBIE PE3VJIbTATHI

7 KJjacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YypPOBHE [OJDKHBI OTpa)aTh
c(hOpMHUPOBAHHOCTh Y 00yUarOIUXCS YMEHHMN:

—MWCIOJIb30BaTh TOHATHA: (HU3NYECKHEe W XUMHYECKHE SIBICHUS;
HaOJIFOJIEHHE, JKCIEPUMEHT, MOJENb, THUIIOTE3a; EIUHUIBLI (QU3U-
YECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHSI BEllle- CTBa
(TBEpHoe, kHIKoe, Tazoo0pa3HOE); MEXaHHMYEeCKOe  JBW)KCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTOpHsI,
paBHOJIeHcTBYIOmMAas cwi, jacdopmanus (ympyras, IJIacTHYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

—paznuuarh sBieHus (auddysus; TerioBoe ABMKEHHME YaCTHI[ Be-
LIecTBa;, paBHOMEPHOE JIBIDKEHWE; HEpPaBHOMEpPHOE  JIBH)KECHHE;
WHEpUHMS; B3aMMOJCIHCTBHE Tell; paBHOBecHe TBEPIBIX Tel C 3a-
KPEIUIEHHOM OCBIO BpAIllEHUs; Mepefada AaBlIeHUs TBEPABIMU Te- JIaMH,
KUJKOCTSIMH W Ta3aMH; aTMocepHOe [aBjeHHE; IuUlaBa- HHE Tel;
IpeBpaIleHUus] MEXaHUYECKOW SHEPTruH) IO ONMUCAHUIO MX XapaKTEepHBIX
CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (U3NYECKOE
SIBJICHUE;

—paclio3HaBaThb IIPOSABJICHUEC HN3YUYCHHBIX q)I/I3I/I'-IeCKI/IX SIBJICHUH B
OKPY’KaloIleM MHpE, B TOM 4uciie GU3NYECKUE SIBICHUS B IPH- POJIE:
MIPUMEpPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMHM B JKHBOM U HEKUBOM
IPUPOJE; ACHCTBHE CHJIBI TPEHUSA B IPUPOAE M TEXHU- Ke; BIUSHHE
aTMOc(epHOro JaBJICHHS Ha >KUBOW OpraHu3M; Ijla- BaHHE pbIO;
pblYard B TeJIE€ YeJOBEKa; IPH 3TOM IEPEBOAHMTH NPAKTHYECKYIO
3a7adqy B y4eOHYIO, BBIACJATH CYIIECTBEHHBIC CBOWCTBa/IPU3HAKH
(busnueckux sIBICHUI;

—OINKCHIBATh HM3Y4YCHHBIE CBOICTBa Tel M (HU3NYECKHE SBICHHS, HC-
Mob3ysl (U3UUECKHE BEJWYHMHBI (Macca, O0BEM, IUIOTHOCTH Be-
IIeCTBa, BpeMs, IyTh, CKOPOCTh, CPeAHsSs CKOPOCTh, CHJIA YIPY-
TOCTH, CHJIa TSDKECTH, BEC Teja, CHila TPEHHs, naBjieHue (TBEPIO- ro
Tena, SJKUAKOCTH, Tras3a), BBITAJIKHUBAMOIIAas CHJIA, MEXaHHYecKas
pabora, MOITHOCTH, MJIEYO CHJIBI, MOMEHT CHIBI, KO3()PHUIIUESHT
MOJIE3HOT'0 JEHCTBHS MEXaHU3MOB, KHHETHYecKas MW IOTeHIHU-
albHas DHEPrus); NpPU ONHCAaHWU NPABUIBHO TPaKTOBaTh (U3U-
YECKHI CMBICJ HCIOJIB3yeMBIX BEJIIMYMH, WX OOO3HAUCHUS W eIu-
HULB!l (PU3HUECKUX BEIHYHMH, HAXOIUTH (OPMYJIBI, CBSI3BIBAIO- IIIHE
JAaHHYIO (U3HYECKYI0 BEJIMYHMHY C JPYTMMH BEJIUYMHAMH, CTPOHUTH
rpaduKi U3y4eHHBIX 3aBUCHMOCTEH (PU3UIECKUX BEJIH-Y1H;

—XapaKTepH30BaTh CBOICTBa TeJ, (GU3NUSCKHUE SBICHUS U IPOLEC- CHI,
WCIIOJIB3YS MPABHIIA CIOXECHHUS CUJ (BAOJb OJHOU MPsIMOK),



3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmezna, NPaBHIO PaBHO-
Becus pbryara (0J0Ka), «30JI0TOE MPAaBUIIO0» MEXAaHHWKH, 3aKOH CO-
XpaHEeHHUS! MEXaHHYECKOW 3HEpruu; IMpPH 3TOM JaBaTh CJIOBECHYIO
(OopMyIIMpOBKY 3aKOHa M 3allUCHIBATH €ro MaTeMaTHYECKOE BBI-
paxeHwue;

—OOBSICHATHh (PU3HUECKHE SIBICHHUSI, IIPOLIECCH U CBOWCTBA TEJ, B TOM
Yypclie W B KOHTEKCTE CHTyallud INPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISITH IPHUYHHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHWe u3 |—2 JIOrMYecKWX maroB ¢ omnopod Ha 1—2
W3Y4YEHHBIX CBOWCTBAa (U3WYECKUX SIBJICHHH, (PU3NYECKHX 3aKOHa
WJTA 3aKOHOMEPHOCTH;

—pemarh pacu€THble 3a7ayu B 1—2 nelcTBUsI, UCIIOJB3Ysl 3aKOHBI U
¢opMynbl, cBsA3bIBatOmMe (U3MYECKHE BEJIMYUHBI: Ha OCHOBE
aHaJgu3a YCIOBUA 3aJaud 3alMChIBaTh KpaTKOe YCIOBHE, MOJ-
CTaBJSITh (pU3nYecKkre BEIWYWHBI B (OPMYJBI M TPOBOJHUTH pac-
4&Thl, HAXOAUTH CIIPABOYHBIC MaHHBIC, HCOOXOAUMBIC IS PEIICHUS
3aJa4, OLEHUBATh PEAIUCTHYHOCTh IOJY4YEHHOH (U3HUEecKOi
BCJIIMYUHBI,

—pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh MPH MOMOIIH
(bI/IBI/I‘-ICCKI/IX MCTOJIOB; B ONUCAHHUM HCCICAOBAHHA BBIACIATH IIPO-
BepsieMOe TIPENNOoJ0oKeHue (TumoTely), pasziIudaTb M HHTEpIIpe-
TUPOBATh MOJYYEHHBIH pe3ybTaT, HAXOAUThH OMIHUOKH B XOJE ONBITA,
JleJIaTh BBIBOJIBI IO €TI0 pe3yJIbTaTaM;

—IpPOBOAUTH OMNBITH MO HAOMIONCHUIO (U3UUECKUX SBJICHHH WIH
¢usznueckux CBOWCTB Tel: (OPMYIUPOBATh IPOBEPSEMbIC IpeJ-
MOJIOXKEHUS, cOOMpPATh YCTAaHOBKY M3 IPEAJIOKEHHOTO 00OpynOBaHHMSA,
3aMUCHIBATH XOJ OIBITAa U GOPMYTUPOBATH BHIBOAKI;

—BBIMOJIHATD IPsIMbIE U3MEPEHMs] PACCTOSIHUSI, BPEMEHM, Macchl Tena,
00bEMa, CHWJIBI M TeMIepaTypbl C HCHOJIb30BAHHEM AaHAJIOTOBBIX H
unpoBBIX MPUOOPOB; 3alMUCHIBATH MMOKa3aHUs HNPUOOPOB € y4ETOM
3aJlaHHOU abCOIIOTHON MOTPEITHOCTH U3MEPEHHUI;

—TMpOBOJUTh HUCCIEJOBAaHUE 3aBHCUMOCTH OJHOW (U3MUECKOH Be-
JUYMHBL OT APYTOW C HCIIOJIb30BAHMEM IIPSIMBIX HM3MEpEHUH (3a-
BUCHMOCTH IIyTH pPaBHOMEPHO JBHXKYIIErocsi Telaa OT BPEMEHH
JBMDKEHHUSI TEJa; CHJIBI TPEHUS CKOJIBXEHHsI OT Beca Tella, KadecTBa
00pabOTKH MOBEPXHOCTEH TEN M HE3aBHCHMOCTH CHIIBI TPEHHUS OT
IJIOMIAA CONPHUKOCHOBEHMS TEJ; CHWIBI YNPYTOCTH OT YIAJIWHEHUSA
MPYKUHBI; BBITAJIKUBAIOMICH CHIIBI OT 00BEMa MOTPYKEHHON HYacTH
Te€Ta W OT IUIOTHOCTH XXHJIKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTH
Tela, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJIO; YCIOBHH IIaBaHUA
TeJl, YCJIOBMIl paBHOBeCHs pbluara # OJIOKOB); y4acTBOBaTh B
IJTAaHUPOBAHUHM y4EOHOTO HCCIENOBAaHUSA, COOH-



paTh YCTAHOBKY W BBINOJHATH M3MEPEHUS, CICAYS MPEIIOKEHHOMY
wiany, (QUKCUPOBATh pPE3YyJbTaThl IMOJYYEHHONH 3aBHUCHMOCTH
(bu3nUeCcKuX BEIUYUH B BHUJEC MPEIATI0KEHHBIX TAOIUIl U TrpadUKOB,
JIeJIaTh BBIBOBI IO PE3yJIbTaTaM HCCJICOBAHU;

—TMPOBOJUTL KOCBEHHBIE HM3MEPEHUS (PU3NYECKUX BEIUYHH (ILIOTHOCTH
BEIIECTBA >KUAKOCTH W TBEPAOrO Tejia, CHJIa TPEHHs CKOJbIXXECHUS,
JlaBJICHWE BO3JyXa; BBITAJIKABAIOIAs CHJIa, JCHCTBYOIasi Ha
MOrpyXEHHOE B XHUIKOCTH T€JIO; KO3 PUIIMEHT MOJIE3HO-T'O AeHCTBUS
MPOCTBIX MEXAHU3MOB), CIAEAYS MNPEATOKEHHONW HHCTPYKIUH: IPH
BBITIOJIHEHUH U3MEPEHHN COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY
M BEIYHCIIATH 3HAYEHNE HCKOMOM BEINYMHEL,

—co001aTh TpaBWia TEXHUKH O€30mMacHOCTH TpH pabdore ¢ Jnabo-
paToOpHBIM 000PYIOBAHUEM;

—yKa3plBaTh MPHUHIUIIBI JEWCTBHSI NPUOOPOB U  TEXHHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIHECS CO-
cyabl, OapoMeTp, pblyar, MOJABMIXKHBI M HENOJBWXHBIA OJIOK, Ha-
KJIOHHAsI IIOCKOCTE;

—XapaKTepU30BaTh TMPHUHIUIIBI NEHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHHYECKUX YCTPOWCTB C ONOPOI Ha WX omucaHus (B TOM YuCIIE:
MOANIUITHUKH, YCTPOHCTBO BOJOMPOBOJIA, THIAPABIHYCSCKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, apeoMeTp), HCIOJb3Ys
3HAHHUS O CBOMCTBaX (U3UYECKUX SBJICHUM W HEOOXOIAUMBIC
(bu3nyueckre 3aKOHBI U 3aKOHOMEPHOCTH;

—MOPUBOAUTE TpUMepbl /| HaxomuTh HWHOOPMALMIO O MpUMEpax
MPaKTUYECKOr0 HCIOJIb30BaHUS (U3UYECKUX 3HAHUW B TOBCE-
HEBHOHM M3HU Juisi obecredeHHss 0E30MacHOCTH MpHU OOpalleHuu ¢
npubopaMu U TEXHHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHUsI 3110 POBBS
U COOJIFOZIEHHS] HOPM 3KOJIOTHYECKOTO IOBEACHUSI B OKPY KAIOIICH
cpene;

—OCYLIECTBIISITh OTOOP MCTOYHUKOB HHpopManuu B cetn HHTepHET B
COOTBETCTBUU C 3aJaHHBIM MOKWCKOBBIM 3alpPOCOM, HA OCHOBE
UMEIONUXCSI 3HAHUM U MyTEM CpaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIACIATh WH(POpPMAIUIO, KOTOpas SBISETCS NPOTUBOPEYU- BOW WIIH
MOXeET OBITh HEIOCTOBEPHO;

—MCIMOJIb30BaTh MpPU BBINOJHCHUU Y4YeOHBIX 3aJlaHUW HAaY4YHO-II0-
MNyJSIPHYIO JUTEparypy (GH3UYECKOrO COJACpIKaHUs, CIPABOYHbBIC
Marepuanbl, pecypchl cerd HHTepHeT;, BlaaeTh HpuéMamMu KOH-
CIIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHus WHOOPMANWH W3 OJHOH
3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIE M YCTHBIC COOOIIECHUST HA
OCHOBE 2—3 MCTOYHUKOB HMH(pOpManuu (HU3MUECKOTro Co-



JIEp>KaHusi, B TOM YKCJe MyOJUYHO JAeaTh KpaTKHe COOOIIEHHUS O
pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAaHHMN; MPHU ITOM
rPaMOTHO HCIOJL30BaTh W3YYCHHBIH MOHATUWHBIN ammapaT Kypca
(bu3UKH, COMPOBOKAATH BHICTYIUICHUE MTPE3EHTAIUEH;

—TMpPHU BBIIOJHEHUH y4EOHBIX MPOSKTOB M HCCIIEIOBAaHUI pacrpenesiTh
00s13aHHOCTH B I'PYIIIE B COOTBETCTBUH C ITOCTABJICHHBIMH 3a/1a4aMu,
CIEIUTh 3a BBIMOJHEHUEM ILTaHa JEHCTBHUH, aJeKBaT- HO OILICHHUBATh
COOCTBEHHBIM BKJaa B JeITEAbHOCTh TPYIMIbI; BBICTPAaUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBas MHEHUE
OKPY>KAFOIIUX.

8 kiacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c¢(hOpMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHHMN:

—MUCIIOJIb30BaTh MOHSATHUA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOe
ABUIKCHHUE aTOMOB M MOJICKYJI, arp€raTHbI€ COCTOsSHHs BCEIIECTBA,
KpHCTaJUIM4ecKue Hu aMop(HbIe Teja, HACBIIMIEHHBIH M HEHAaChI-
L[IeHHbIﬁ map, BJIQXKHOCTBH BO3AyXa; TeMIi€eparypa, BHYTPEHHIA
SHEPrusi, TEIUIOBOW JBUIATEJNb;, 3JIEMEHTAPHBIN JJIEKTPUYECKUU
3apsj, OSJIGKTPUYECKOE I10JIe, MPOBOJHHUKHA W JIUIJICKTPUKH, TIO-
CTOSIHHBIH DJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

—pa3nuyaTh SBIEHHUA (TENJIOBOE pacllUpeHHe/cokaThe, TeIlIome-
pelada, TEIUIOBOE paBHOBECHE, CMAaudMBaHHUE, KalWUSIPHBIC SB-
JIGHUsl, HUCHapeHHue, KOHJEHCAlHUsl, IJIaBJIEHHE, KPUCTAIIN3aLMs
(oTBepnmeBaHmMe), KWUIEHHWE, Temionepeaadya  (TEIJIONPOBOIHOCTB,
KOHBEKLMs, U3JIydeHHE); OJJISKTpU3alus TeJ, B3auMOIeHCcTBHE
3apsii0B, JEUCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKa- HUE,
B3aUMOJCHCTBHE MAarHuTOB, JEHWCTBUE MAarHUTHOTO IIOJIA Ha
NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsl MHAYKIUA) 110 ONH- CAHUIO
UX XapakTEepHBIX CBOHCTB M Ha OCHOBE OIIBITOB, JEMOH-
CTPUPYIOIIHUX JaHHOE (PU3UYECKOE SIBJICHUE;

—pacro3HaBaTh MPOSIBICHHE HW3YyUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM YHciie GU3NIECKUE SIBIICHUS B IIPH- POJIE:
MIOBEPXHOCTHOE HATSKEHHE M KalWJUIAPHBIE SIBJICHUS B TPHUPOJE,
KPHUCTaJIbl B IpUpoze, nanydenne ConHIEA, 3aMep3aHue BOTOEMOB,
MOpCKHe Opu3bpl, oOpa3oBaHHE pOCHI, TyMaHa, UWHEs, CHera;
SJIEKTPUYECKUE SBJICHUA B aTrMocdepe, 3SIEKTPUUECTBO IKHUBBIX
OpPraHW3MOB; MArHUTHOE ToOJe 3eMyH, apeld TOIOCOB, pPOIb
MarHUTHOTO TOJISI JJIs1 )KU3HU Ha 3eMIle, MOJIIPHOE CUSHHE; IIPH 3TOM
MEePEeBOAUTh TPAKTUYECKYI0 3ajJadyy B ydeOHYyIO, BBIACIATH
CyIIECTBEHHBIE CBOWCTBA/MPU3HAKHN (DU3NUECKUX SIBIICHUH;



—ONHUCHIBATh W3YYCHHBIC CBOHCTBA Ted W (QU3INYECKUE SBICHUS, HC-
monp3ysl  (U3WUEeCKHe BEJIWYMHBI (TeMmIepaTrypa, BHYTPEHHsS
SHEprusi, KOJIMYECTBO TEIUIOTHI, YAeIbHAas TEIJI0EMKOCTh BEIIECTBA,
yaoenpHass TeIuloTa IUIaBJICHWs, yJAedbHas TeIuloTa 1apooo-
pa3oBaHMs, yIenbHas TEIUIOTa CTOpPaHUs TOILINBA, K03(h(UIHEHT
TI0JIE3HOT'O IEHCTBUS TETUIOBOI MalllMHbI, OTHOCHUTEJIbHAS BJIaXKHOCTh
BO3/1yXa, DJJEKTPUYECKUH 3apsAn, cuila TOKa, 3JIEKTPUUECKOe
HaIpsDKEHHE, COMPOTUBIICHUE MPOBOJHUKA, yNENbHOE COIPOTHBIICHUE
BellleCTBa, paboTa M MOIIHOCTb JJIEKTPUYECKOIO0 TOKa); IpH
ONMCaHUU MPaBUIBLHO TPaKTOBaTh ¢usngeckuii  cMBICT
WCIOJIb3YEMBIX BEJIWYWH, O0OO3HAYEHUS M EAWHHIBI (PU3NIECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (U3HUYECKYIO
BEIIMYMHY C JPYIUMHU BEIMYMHAMH, CTPOUTH TpaduKH H3YyYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

—XapaKTEpPHU30BaThb CBOMCTBa TCII, (1)1/13I/ILICCKI/IC ABJICHUSA W TIPOUECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON
TEOPUU CTPOEHMs BEIIECTBA, MPHUHIMUII CYNEPHO3UIMU MO- Jed (Ha
KaueCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma s
ydacTka uenu, 3akoH Jlkoyisi—IJIeHna, 3aKOH COXpaHEHUsl DHEPIuu;
IIPY 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €TI0
MaTeMaTHYECKOE BbIPaKECHUE;

—O0O0BACHATh (PU3UUECKHE MIPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE  CHUTyallMiH  IpPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIICCTBEHHBIC CBSI3U, CTPOUTDH 00BsSIC- HEHHUE U3
1—2 jormyeckux IIaroB ¢ OMOpoil Ha |—2 U3y4YEeHHBIX CBOWCTBa
(U3UYEeCKHX SBJICHHUH, QU3NUECKUX 3aKOHOB MJIH 3aKO- HOMEPHOCTEH;

—pemars pacyéTHbIE 3amadyu B 2—3 NEHCTBUS, UCIOIB3Ys 3aKOHBI
dbopMyIbl, cBA3bIBaONIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE
aHaJlu3a yCJIOBMsI 3a/1a4M 3alUChIBaTh KPATKOE YCJIOBHUE, BBISAB- JISTh
HEJIOCTAaTOK JaHHBIX [IJIs PELIeHHs 3aJadyd, BbIOMpATh 3aK0- HBI U
($hopMyIIbl, HEOOXOIUMBIE ISl €€ pelIeHUs, IPOBOAUTE pac- YETH U
CpaBHHMBATh IOJyUYCHHOE 3HA4YeHHE (U3NUECKOH BEIWYU- HBI C
HW3BECTHBIMH TaHHBIMY;

—pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOXHO PEIMHTh NPH IOMOIIH
(hM3NYEeCKNX METONOB; HCIIONB3YS ONMHCAHWUE HCCIECIOBAHUSA, BBI-
JIeNATh TPOBEPSIEMOE TPEANONOKEHHE, OIEHUBATh MPABHIBHOCTD
TIOpsi/IKa IPOBENCHUS HCCIIEAOBAaHMS, JEIaTh BEIBOBI;

—IIPOBOJINTh OMBITHI MO HAOMIONCHUIO (U3WUECKUX SBICHUH WIN
(u3nuecknx CBOWCTB Tea (KaNWJUBIPHBIE SIBJICHUS, 3aBUCHMOCTH
JIaBJICHUSI BO3/lyXa OT €ro 00BhEMa, TEMIIepaTyphl; CKOPOCTH MIPO-



Iecca OCTBHIBaHUSI/HarpeBaHUs IIpU HW3JIy4YEHUH OT IBETa W3Iy-
YarOIIEH/ITOTIIOMAIONIEeH TOBEPXHOCTH; CKOPOCTh MCIIApEHUS BO- JIBI
OT TeMHOepaTypbl JKUAKOCTH U Iulomagu €€ IOBEPXHOCTH;
JJIEKTpU3alUsl TeJl U B3aUMOJCHUCTBUE DIEKTPUYECKHUX 3apsioB;
B3aUMOJICHCTBUE IIOCTOSSHHBIX MAarHuUTOB, BHU3yalM3allUs Mar-
HUTHBIX NOJEH MOCTOSHHBIX MarHUTOB; N€MCTBUS MarHUTHOI'O MOJA
Ha MPOBOAHHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBa
SJIEKTPOJIBUTATENA IIOCTOSIHHOT O TOKA): ¢hopmympoBath
MpOBEpsiEMbIE TMPEIIOJIOKECHHS, COOMPAaTh YCTAaHOBKY W3 IpeIjo-
JKEHHOTO 00OpyZ0BaHUs; OMKCHIBATh XOJ ONbITa U (GOPMYIUPOBATH
BBIBOJIBI;

—BBINOJHATh NPSIMBIE  HM3MEPEHHUS TeMIepaTypbl, OTHOCHUTEIbHOMN
BJIAYKHOCTH BO3/yXa, CHJIBI TOKAa, HANPSKEHUS C HCIOJIb30BaHHEM
aHaJIOTOBBIX MNpUOOPOB M  JAaTYUKOB (PU3UYECKHX BEJUYUH;
CPaBHMBATh pE3yJbTAaThl HU3MEpeHUNW ¢ yd€ToM 3aJaHHOU albco-
JIFOTHOM IOTPELIHOCTH;

—TMPOBOJIUThH MCCIICIOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKOW BE- JTMUHUHBI
OT Jpyroi C HCIOJIb30BAHHEM TIPSMBIX H3MEpEeHUU (3a- BUCUMOCTH
CONIPOTUBJICHUA MTPOBOJHHMKA OT €r0o JJWHBI, IIOMIAAW IMOINECPEUYHOI'O
CEYCHHUS M YIEIbHOIO COMPOTHBJIEHHUS BEIIECTBA NPOBOAHHUKA;, CHIIBI
TOKa, WAYIIEr0 4Yepe3 MPOBOIHMK, OT HAIps- KEHUS Ha IPOBOJHHKE;
HCCIEI0BAaHUE TOCIEAOBATEIIFHOTO W Ma- PaJIEIBHOTO COCAMHEHUN
MPOBOJHHUKOB): TIAHUPOBATh MCCIE0- BaHUE, COOMPATh YCTAHOBKY U
BBINIOJHSTh U3MEPEHHUS, CIENys MPEAI0KECHHOMY IUIaHy, (PUKCUPOBATH
pe3yNnbTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHIE TaOMUI] U TrpaduKoB,
JIenaTh BEIBOABI 10 PE3yJIbTaTaM HCCIEIOBaHNUS;

—TMpPOBOJUTh KOCBEHHbIE H3MepeHHUs (U3MYECKUX BENWYUH (yHenbHas
TEII0EMKOCTh BEIIECTBa, COMPOTHUBIICHHE MPOBOJHUKA, padoTa H
MOIITHOCTh  BJIGKTPUYECKOTO TOKAa): IUJIAHHPOBATh W3MEPEHHS,
coOHpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIeOys IpeIIOKeHHOH
WHCTPYKLWH, U BEIYUCIISTH 3HAaUCHNUE BEIMINHEI,

—co0doaTh IpaBWiIa TEXHUKH Oe3omacHOCTH mpu pabore ¢ mabo-
paTOpHBIM 000pYIOBaHUEM;

—XapaKTEepU30BaTh MPHUHIUIBI JCHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOI HAa WX ONMHCAHUA (B TOM UHUC JIC:
CHCTeMa OTOIUJICHHS JOMOB, THTPOMETp, IapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUHK DIICKTPUICCKON DHEPTHHU, DIICK-
TPOOCBETUTENbHBIE TPHUOOPHI, HATpEBaTEIbHBIE  AJIEKTPOIPUOOPHI
(mpuMepsl), DIEKTPUYSCKHE TPEIOXPAHUTEIN; DIIEKTPOMATrHUT,
3JIEKTPOJIBUTATENb TTOCTOSTHHOTO TOKAa), UCIIOIB3YsI 3HAHUS O



cBOWMCTBaX (U3WYECKUX SBJICHWI M HeoOXoauMble (QU3NIECKUE
3aKOHOMEPHOCTH;

—Ppacno3HaBaTh NPOCThIE TEXHUUYECKUE YCTPONCTBA M HU3MEpPUTEIbHBIE
npuOOpbl MO cXeMaM W CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIN
TEpMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP, JBUTraTelb
BHYTPEHHET'0 CTOpaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIATh CXE MBI
JJIEKTPUYECKUX LeNe ¢ IoclIenoBaTeNbHBIM U Iapajieiab- HbIM
COCIMHEHUEM  JJIEMEHTOB,  pa3iuyas  YCJIOBHbIE  00O3HAYECHUS
DJIEMEHTOB JIEKTPUUECKUX LIeTeH;

—TMPUBOAUTE NPHUMEPHI/HAXOAUTh WHPOPMALUIO O TMpUMEpax INpak-
TUYECKOTO MCIIONb30BaHUS (PU3MUECKUX 3HAHUI B IOBCETHEBHOM JKU3HU
Ui obecrieueHus: 0e30MacHOCTH IpU OOpalleHHH ¢ npubopamMu H
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHUsI 3JI0POBBS U COOIIOICHMS
HOPM 3KOJIOTMYECKOro NMOBEJICHUS B OKpYKaroIieil cpene;

—OCYLIECTBIATh MOMCK MHpOpManuu (U3UUECKOr0 COJEpKaHUS B CETH
HNHTepHET, Ha OCHOBE MMEHOIIMXCS 3HAHUM U NYyTEM CpPaBHEHUS
JOINOJTHUTCIBbHBIX HNCTOYHUKOB BBIACIATH I/IHq)OpMaHI/IIO, KoTopas
SIBIISIETCS] TPOTUBOPEUUBOI MIIM MOKET OBITh HEOCTOBEPHOM;

—HUCIIOJIBb30BaTh IIPHW BBIIIOJIHCHUU yqe6H1>1x 3a11aHm‘/'1 Hay4YHO-IIO-
MyJSIPHYIO JIUTEpaTypy (PU3NUECKOTO COIEpXKaHUs, CIPAaBOYHBIE
marepuanbl, pecypcbl cetru HMHTepHeT; BianeTh NpUEMaMU
KOHCIIEKTHUPOBAaHHMS TeKCTa, IpeoOpa3oBaHus HHGOPMALUH U3 OTHOM
3HAKOBOM CUCTEMBI B JPYTYIO;

—C031aBaTh COOCTBEHHBIC MMCbMEHHBIC M KpaTKHe yCTHBIE cooOlIe- Huf,
0000mas MHPOPMAIUI0 U3 HECKOIbKHX HCTOYHHUKOB (DH3U- YECKOro
COJEp)KaHUsA, B TOM 4YHCJIE MYOJUYHO TPEACTABIATH PE3YNIbTATHI
NIPOGKTHOM WJIM  HCCIIEIOBATENIbCKOW  JESTENBbHOCTH; IIPH 3ITOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM IOHATUHHBIA amnmapar Kypca
(GU3UKH, CONPOBOXKAATH BEICTYIJICHHUE IIPE3EHTALMEH;

—TIpH BBIIIOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIICNOBAHHH (PU3UYECKUX
MIPOLIECCOB PACIPENENATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTAaBJIEHHBIMU 3aJadaMHM, CIEIWTh 32 BBIIOJHEHHEM IIJIaHa
JIEMCTBUM W KOpPpPEKTHUpPOBaTh  €ro, aJeKBaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJl B JACATEIBHOCTb TPYIbI; BBICTPAHBATh KOM-
MYHUKaTHBHOE B3aMMOICHCTBUE, MPOSIBIISII TOTOBHOCTH pa3peniarh
KOH(IUKTHL.



9 kJacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c¢(hOpMHPOBAHHOCTh Y 00yUarOINUXCS YMEHHMN:

—HCIIOJIB30BaTh IOHSATHS: CHUCTEMa OTCYETAa, MaTepUalbHasl TOYKa,
TPaeKTOpHUs, OTHOCUTEIBHOCTh MEXAHUYECKOrO JBMKEHHUs, Je-
dopmanust  (ympyrasi, IUIacTHYecKasi), TpEHHE, IEHTPOCTPEeMHU-
TEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH; LEHTP TSKECTH;
abCcoJIIOTHO TBEPHOE TeJo, LEeHTP TsKEeCTH TBEPIOro Telia,
paBHOBeCHE; MEXaHHYEeCKHe KoyeOaHus U BOJIHBI, 3BYK, HH(PPa3BYyK U
YABTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3J€KTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U AAbHO30PKOCTh, CIEKTPBI UCITYCKAHHUS
U moryiouleHus; aib(da-, Oera- M raMMma-u3JIy4dYeHUs, H3O0TOIIbI,
siIepHAasl DPHEPreTHKa;

—pa3iau4daTh sBJICHUA (paBHOMEpHOE U HEpaBHOMEPHOE MPSIMOJU- HEHHOE
JIBUKEHUE, PaBHOYCKOpPEHHOE HNPpSIMOJIMHEHOE JIBHO)KE HUE,
cBOOOJHOE MAaJCHUE Tel, PAaBHOMEPHOE IBHXXEHHE IO OKPYX- HOCTH,
B3aMMOJICHICTBHE TeJl, PEaKTUBHOE [BIDKEHHE, KoyebaTenbpHoe
JIBH)KEHHE (3aTyXalolllue W BBIHYXKICHHBbIE KOJeOaHWHs), pe30HaHC,
BOJIHOBO€  JBHM)KEHHE, OTpaXeHHEe  3ByKa, IMpsIMOJUHEHHOe
pacnopocTpaHEeHHE, OTpPaKEHHE M IIPEJIOMIIEHHE CBETa, IIOJIHOE
BHYTpPEHHEE OTpa)K€HHE CBETa, pa3JIoKeHHe Oeoro CBETaB CIEKTP
U CIJIOKEHHE CIIEKTPaJIbHBIX LIBETOB, NMCIIEPCHUSI CBETA, €CTECTBEHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHUE JMHEIUATOro CHEKTpa U3ITydCHHUS)
110 ONHMCAaHUI0 HMX XapaKTEepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX NaHHOE (PU3HUECcKOoe SIBICHHUE;

—pacmo3HaBaTh NPOSBJICHHE H3YYEHHBIX (U3UYECKUX SBJICHHI B
OKpY’KaroIleM MHUpe (B TOM yuciie pu3nyecKkue sBICHUS B IIPU- POJIe:
NPUJIUBBL U OTJUBBI, JBHXKeHHEe IinaHeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE ABM)KEHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKUE BOJIHBI, 1y HAMH, 3XO,
[BETAa TEJI, ONTHYECKHE SBJICHUA B IMPUPOAE, OHOIOTHYECKOE
IeHCTBHE BHAMMOTO, YIBTPa(HUOIETOBOTO H PEHTTEHOBCKOIO
U3TyYCHUN; €CTeCTBEHHBI paJUOaKTUBHBIA (POH, KOCMHYECKHE
JIy9H, palHOaKTUBHOE U3JIyUCHHE NIPUPOJHBIX MHU-HEPAJIOB; ACHCTBHE
pPaAMOAKTUBHBIX M3IYyYCHHH Ha OpraHU3M 4YeJIOBEKa), MpPH 3TOM
MEepPEeBOAUTh TPAKTUYECKYI0 3ajJadyy B ydeOHYyIO, BBIACIATH
CyIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3NIECKUX SIBICHUH;

—ONHCHIBAaTh M3y4YEHHBIE CBOWCTBA TEJI M (PU3MYECKHUE SIBICHUSA, HC-
Monb3ysl (pu3udeckre BEMMUMHBI (CPEAHSS M MIHOBEHHAs CKOPOCTH
Tela Ipyu HEPaBHOMEPHOM JIBHKEHHMH, YCKOPEHHE, TIepeMe-



IeHWe, IyTh, YIJIOBas CKOPOCTh, CHJIa TPEHWSs, CHia YIPYroCTH,
CHJIa TSDKECTH, yCKOpEHHE CBOOOJHOIO TaJeHHs, BeC Teila, HM-
IyJIbC TeJla, UMITYJIbC CHJIBI, MeXaHWdecKas paboTra M MOUIHOCTH,
MOTEHIMAJIbHAsl JHEPrusl Tejda, NOJHSATOrO HaJ ITOBEPXHOCTHIO
3eMJIM, TOTEHIMAaJIbHAasi SHEPrus CXXKaTOH NpYXKUHBI, KMHETHUYECKas
SHEprusi, TOJIHAs MeXaHW4YecKas »JHEeprusi, MepuoJ W YacToTa
KoJIeOaHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKO-
pOCTh cBeTa, IOKa3aTeNlb IPEJIOMJICHUS CpEenbl); IMPU OIHCAHHUH
MPaBWIBHO TPAKTOBAaTh (PU3MUECKHH CMBICT HCIIOIb3yEeMBIX BEIMYHH,
o003HaUYeHUsT W eAUHUNOBl (U3WYECKUX BEJIMYWH, HaXOIUTh
(opMyIibl, CBS3BIBAIONINE NAaHHYIO (U3UYECKYI0 BEIWYHUHY C JIpY-
TUMH BEJIMYMHAMH, CTPOUTHh TIpadHKW H3yYEHHBIX 3aBUCHMOCTEH
(hu3nUeCcKUX BEIUYMH;

—XapaKTepU30BaTh CBOHCTBA TeJ, PU3NYECKHE SIBJICHHS U IMPOLECCHI,
WCMOJIB3YsI 3aKOH COXpaHEHHWs] DSHEPruHM, 3aKOH BCEMHPHOTO
TATOTCHUA, MNMPUHIHUII CYNCPHNO3UIUNU CUJI, NPUHIUI OTHOCHUTECJIb-
HocTu T'anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS HUMILYJIbCA,
3aKOHBI OTPaXEHHsI U TPEJIOMJICHHS CBETa, 3aKOHBl COXpPaHEHUS
3apsJIOBOTO U MacCOBOI'O YHCEN MPH SJIEPHBIX PEAKIHAX; IMPH 3TOM
JlaBaTh CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA W 3aIllMChIBaTh €ro
MaTeMaTHYECKOE BbIPaKCHUE;

—O0O0BACHATH (PU3UUECKHE MIPOLECCHl U CBOMCTBA Tej, B TOM YHCIE U B
KOHTEKCTE  CUTyallMiH  IpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYHMHHO-CIICCTBEHHBIC CBSI3U, CTPOUTDH 00BsSIC- HEHUE U3
2—3 JnorMYecKWxX MIaroB C OMOpOW Ha 2—3 HM3y4YEHHBIX CBOWCTBA
(U3UUeCKUX SBJIICHHH, QU3NISCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

—peumiath pacuérHble 3ajadyd (OMUpalolIHecs Ha CHCTeMy u3 2— 3
YpaBHEHHI), HCHONB3YSd 3aKOHBI M (OPMYJNBI, CBS3BIBAIOIINE
¢u3nyeckre BENWYMHBI: Ha OCHOBE aHal3a YCJIOBHUS 3aJadyd 3a-
MIUCBIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTAIONIME WIHM H30bI-
TOYHBIC JTaHHBIE, BRIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS
pelieHns, TMpOBOAUTH pPacdéTbl U  OLEHUBATh PEAIHCTUYHOCTH
MOJy9CHHOT0 3Ha4eHNs (PU3NUECKON BEIMIUHEI;

—pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOXHO PEIMHUTh NPH IOMOIIH
(M3UYECKHX METONOB; HCIIONB3Yys OINMCAaHHE HCCISIOBAaHUS, BHI-
JIeNATh IPOBEPSIEMOE TPEANONOXKEHHE, OICHUBATH IPAaBHIBHOCTH
MOpsIIKa TPOBEACHHUS WCCIENOBaHUS, IENaTh BBIBOABI, HHTEpIIpe-
THPOBATh PE3yIbTATHl HAOIIOACHUN U OIBITOB;

—IIPOBOJINTh OMBITHI MO HAOMIONCHUIO (U3WUECKUX SBICHUH WIN
¢uzmyecknx CBOWCTB Ten (M3y4YeHHME BTOPOTO 3akoHa HpIOTOHA,
3aKOHA COXpPaHEHUs SHEPTHH; 3aBUCUMOCTH Ileproja Kosiebanuit



MPY>XUHHOTO MAasTHUKA OT MAacChl rpy3a M XECTKOCTU NPYKHHBI U HE3aBUCHUMOCTh OT aMILTUTYIBI MaJbIX KOJeOaHHii;
MpSIMOJIU- HEWHOE paclpoCTpaHEHUE CBETa, pa3lioKeHHe OENoro cBeTa B CIEKTP; M3yYeHUE CBOWCTB M300paKEHHUS B
IUIOCKOM 3epKajie ¥ CBOWCTB M300pakeHUs MpeaMeTa B COOMparoleil JuH3e; Ha- OJI0JCHHE CIUIONIHBIX M JTHHEHYaTBhIX
CIEKTPOB M3JIy4EHUs): ca-MOCTOSATEIbHO COOUPATh YCTAHOBKY M3 M30BITOYHOIO Habopa 000- PyJIOBaHHUS; OMUCHIBATH X0
OIIBITA U €0 Pe3YJIbTAaThl, POPMYIU- POBATH BBHIBOJIHI;

—TMPOBOJUTL TPU HEOOXOAUMOCTH CEPHIO MPSIMBIX H3MEPEHHM, Ompenenss cpejHee 3HaueHUE H3MEPSAEMOU BETUYHHBI
(boxycHOe paccTosHHE COOMpAIOIeH JIMH3BI); 000CHOBBIBATE BEIOOP CITOC00a M3MEPCHUS/M3MEPHUTEIHLHOTO MPUO0Pa;

—TMPOBOJUTL HUCCIEAOBAHHE 3aBUCHUMOCTEN (U3MUYECKUX BEIUYHH C HCIONB30BAHUEM MPSIMBIX M3MEPEHHUN (3aBHCHMOCTH
MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHON CKOPOCTH; MepHoJa KOJIeOaHW MaTeMaTHYECKOTO
MasTHUKA OT JUTM- Hbl HUTH, 3aBUCUMOCTH yrja OTPaXEHHS CBETa OT yrja MaJeHUs U yrja NpeIOMJIEHHUS OT yria
majieHus ): TUIAHUPOBATH HCCIIE[0- BAHHE, CAMOCTOATENILHO COOMPATh YCTAHOBKY, QUKCHPOBATH pe- 3YJAbTAThI MOJTYICHHO
3aBHCHUMOCTH (DPM3MUYECKUX BEIIUYUH B BU- € TAOJIHIl U Tpa(UKOB, JeaTh BBIBOIBI 110 PE3yIbTaTaM HCCIIET0BAHUS;

—IMpPOBOIUTh KOCBEHHBIE H3MEpPEeHHUS (PUBHUSCKUX BeIWUMH (CPedHsAsS CKOPOCTh M YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM JIBH- JKEHUH, YCKOPEHHE CBOOOMHOTO MaJeHHs, XECTKOCTh MPYKHUHBI, KOIDPUIIMEHT TPEHUS
CKOJIB)KEHHUsI, MEXaHHUYECKast paboTa U MOIIHOCTh, 4aCTOTa M MEPHOJ KOJeOAHUH MaTeMaTHYECKOTOH MPYXUHHOTO
MasiTHUKOB, ONTHYECKasi CUja COOWparolleil JUH- 3bl, PaJHOAKTUBHBIN (D)OH): IJIAHMUPOBATh M3MEPEHHUS; COOUpATh
SKCIIEPUMEHTANBHYIO YCTAHOBKY W BBIMOJHIATH HM3MEPEHUS, Cje- Ays MNPEMIOKEHHON HWHCTPYKIMHM; BBIYUCIATH
3HAYEHHE BEJINYH-HbBI U aHAJIM3UPOBATD MMOJIYYCHHBIE PE3YIbTATHI C YU4ETOM 3aJaHHON MOTPENTHOCTH U3MEPEHUI;

—co0r01aTh MpaBuia TEXHUKH 6e30MacHOCTH TIpH paboTe ¢ 1a60- paTOpHBIM 000pPyIOBAHUEM;

—pa3au4aTh OCHOBHBIC MPHU3HAKH HM3YyYCHHBIX (PU3MYECKUX MOJe- Jiei: MarepuaibHas TO4YKa, abCONIOTHO TBEPHOE
TEJI0, TOYCUHBI HCTOYHUK CBETa, JIy4, TOHKAs JUH3a, MUIaHeTApHAasi MOJENIb aTO- Ma, HYKJIOHHAsI MOJIe]Ib AaTOMHOT'O
snpa;

—XapaKTEpPHU30BaTh NPUHIUIIBI HeﬁCTBHﬂ I/I3y‘-IeHHBIX HpH60pOBH TEXHHUYCCKHUX yCTpOI;'ICTB C Ol'[OpOI‘/JI Ha UX OIIHNCaHUs
(B TOM umC-

JIe: COUIOMETD, AAaTYMKH IOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHMs, pakeTa, 5XOJIOT, O4KH, IEePHUCKOI, (oToamnmnapar,
ONTHUYECKHE CBETOBOBI, CIIEKTPOCKOI, JO3UMETP, kaMepa Bunbcona), uc- moab3ys 3HaHHA O CBOMCTBAaX (PU3MYECKUX
SIBJICHUH ¥ HEOOXOIH-Mble (pU3NYECKHEe 3aKOHOMEPHOCTH;

—MHCII0JIB30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEX- HUYECKUX YCTPOICTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTU- YECKUX MPOLIECCOB NPU PELICHUU y4eOHO-TPaKTUYECKUX 3aJad; ONTHUYECKHE CXEMBI I IOCTPOCHUS
HM300paKEHU B INIOCKOM 3epKajie U cOOMparolieii JTuH3¢e;

—IPUBOAUTH HPUMEPHI/HAXOAUTh HHPOPMALKIO O MPHMEpPax Ipak- TUYECKOTO0 HCIOIb30BAHMUA (U3NYECKHX 3HAHUH B
MOBCEHEBHON KHM3HM M o0ecrmedeHHs Oe30IMacHOCTH MpH oOpalleHHH ¢ 0pudo- paMH M TEXHUYECKHUMH
YCTpOHCTBAMM, COXPAHEHHUSI 3I0POBbsI U COOJIIOIEHHS HOPM 9KOJIOTMYECKOT 0 TOBEAECHUS B OKpY’Karoliell cpene;

—OCYLIECTBIIATh HMOMCK HH(pOpMamuu (GU3NYIECKOTO COAEP)KaHUSA B ceTH VHTEpHET, CaMOCTOSTENbHO (OPMYIUPYS
IIOMCKOBBIN 3a-TPOC, HAXOAUTh ITYTH ONPEAETICHHs JOCTOBEPHOCTH MOTYyYEeHHOH MH(OpPMAllMU HA OCHOBE MMEIOLIUXCS
3HAaHMUM U JOMOIHUTENb- HBIX HCTOYHUKOB;

—MHCII0JIB30BaTh MPH BBHIIIOJHEHUH YUE€OHBIX 3aJaHUM HAyYHO-TIO- IIYJIAPHYIO JUTEPaTypy (PU3HMUECKOro copep aHUs,
CIIpaBOYHBIE MATEPHAIbl, peCypchl ceTH VIHTepHET; BiIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, IPE00pa30BaHUs
nHGOPMAIIUU U3 OAHON 3HAKOBON CHCTEMBI B IPYTYIO;

—CO0371aBaTh COOCTBEHHBIE MHCHhMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMAIIUH M3 HECKOIHKHX UCTOYHHKOB
(u3nyeckoro colepX)aHus, MMyOJIWYHO TMPENCTABIATH PE3YNbTaThl MPOSKTHOM WIIM HCCIEN0BaTelbCKON
JNEATENbHOCTH; IpPU 3TOM I'PAaMOTHO HC- IMOJb30BaTh H3YYECHHBIM NOHSITUWHBIA ammapaT H3y4aeMoro pas- jAeia
(bM3MKU ¥ COMPOBOXKIATH BEICTYIUICHUE MTPE3EHTAINEH C YIETOM 0COOCHHOCTEH ayIuTOPUHN

2. Conep:xkaHue yueOHOro npeamera
7 KIIACC

Paspen 1. dusumka u eé ponb B NO3HAHMU OKPYKaKOLWEro mupa.
dusuka - Hayka o npupofe. fBneHus npuponbl. Pu3nyeckue SBJEHUS: MeXaHUYECKHe, TEIJIOBBIE,
3JIEKTPUYECKHE, MaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.
dusnyeckve BeJUYHHBL W3MepeHue ¢usnveckux BeauduH. Pusnyeckue npubopsl. [lorpemHocTb
n3MepeHud. MexxayHapoiHas CUCTeMa eJUHULL,
Kak ¢usMka u [pyrue ecTecTBeHHble HayKM H3y4yaloT HpUpoJy. EcTecTBeHHO-Hay4yHBIA METOZ
NO3HAaHUSA: HabJII0JeHHe, TIOCTAHOBKA HAyYHOrO BONPOCA, BbIJBUXKEHUE TUIIOTE3, IKCIIEPUMEHT IO NPOBEPKe



rHUII0TE3, 00'bSICHEHHE Ha6m0,qaeMoro saBJieHUs. OnvcaHue (1)PI3I/I‘~IBCKI/IX SIBJIEHUH C INoMoubO MOLLEJIEI‘/JI.

Jemoncmpayuu.
MexaHI/I‘JECKI/Ie, TelJIOBbIe, 3JIEKTPpUYECKHEe, MAarHUTHBIE, CBETOBbIE ABJIEHHU . dusuueckue le/l60pbl u
nponeaypa  OpsMbIX M3MepPEeHUN aHaJIoroBbIM u UPPOBBLIM
MpUOGOPOM.

Jlabopamopnuie padbomot u onvimel.
OmnpefiesieHHe IieHbl JieJleHUsl IIKalbl H3MepuTeJbHOro mnpubopa. lsmepeHue
PacCTOSTHUH.
N3MepeHue o06bEMa KUJAKOCTH W TBEpJoro Tesa. OnpenesneHue
pasMepoB MaJlbIX TeJL
W3MepeHue TeMIlepaTyphl IPY IOMOLIY XKUAKOCTHOTO TepMOMeTpa U JaTYMKaTeMIepaTyphl.
HpOBeﬂeHI/Ie HCCJIeJOBAHUA I10 IIPOBEPKe TUIIoTe3bl: AAJIbHOCTb MoJIéTa IapHKa, NYIEeHHOT0 IOpU30HTAaJIbHO, TEM
6oJiblile, YeM 60JIbIIIE BHICOTA MYCKA.

Pa3nen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUM BellecTBA.

CTpoeHHUe BelllecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, J0Ka3bIBalOIUE JUCKPETHOE CTPOEHUE
BelllecTBa.

JBmwxkeHue d4acTtul, BellecTBa. CBSI3b CKOPOCTHU JIBMXKEHHUS 4YaCTUI, C TeMIepaTypod. BpoyHoBckoe
JABmxKeHue, 1uddysus. BsanmoaecTBYE YaCTUL] BellleCTBa: IPUTSKEHUE U OTTaJKUBaHUE.

ArperaTHble COCTOSIHUSI BelLeCTBa: CTPOEHHUE Ta30B, KUJAKOCTEH W TBEPABIX (KPUCTANJIUYECKUX) TeJl.
B3anMoCBsI3b MeX/y CBOMCTBAMM BellleCTB B Pa3HbIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKY/ISIPHBIM
cTpoeHreM. OCOGEHHOCTH arperaTHbIX COCTOSSHUN BOJbI.

Jemoncmpayuu.
Hab6srogeHne 6poyHOBCKOTO ABMKeHUA. HaburomeHue
andoysun.



Ha6mo,qe1—114e HBJ'IeHI/II‘/JI, O6'bHCHHI-OLLLI/IXCH MNPUTAXEHUEM UJIX OTTAJIKMBAHHWEM YaCTHUIL BelleCTBa.

Jlabopamopnuie padomot u onvimel.
OueHka uaMeTpa aToMa MeTOI0M PsAOB (¢ Hcnosb30BaHUEM doTorpaduii). OnbIThl M0 HAGJIOAEHUIO
TENJIOBOTO paclIupeHHs ra30B.
OnbITHI 10 0GHAPYKEHHUIO JeHCTBUS CUJ MOJIEKYJISIPHOTO TPUTSKEHUSL.

Paznen 3. /IBu:KeHHeE U B3aUMO/IeiicTBHE TeJl.

MexaHndyeckoe ABM>KeHHe. PaBHOMepHOe U HepaBHOMepHoe JBH>XeHHe. CKopocTb. CpefjHAA CKOPOCTh
IIpY HEpaBHOMEPHOM JBM>KeHUU. Pac4éT NyTH ¥ BpeMeHH ABUKEHUS.

fBneHue wuHepHUU. 3aKOH HHEpPUUHU. B3aumojelcTBUe Tes KaK MNPUUYMHA H3MEHEHHUs CKOPOCTHU
JABIDKeHUd TeJsl. Macca Kak Mepa MHepTHOCTH TeJia. [lIoTHOCTE BeljecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €/IMHHUIle 06'bE€Ma BelllecTBa.

CuJsla Kak xapaKTepUCTUKa B3auMofelcTBus Tes. Cuja ynpyroctu u 3akoH ['yka. U3MepeHue cuibl €
MOMOUIBI0 JJUHAMOMeETpA. fIBJleHne TATOTeHUs U cua TshkecTH. CHUla TAXeCTH Ha ApYyrux IjiaHeTax. Bec Tena.
HeBecomocTb. CjokeHHE CUJ, HalpaBJeHHbIX MO OJHON mnpsiMod. PaBHojelcTBylomas cui. Cuia TpeHHUs.
TpeHue CKOJIbKEHUS U TPeHHUe N0Kos. TpeHHue B IpUpo/ie U TeEXHUKE.

Jemoncmpayuu.
Ha6srofieHre MexaHU4YeCKOro JBH)KeHHUd TeJsa. M3MepeHUe ckopocTH
NpsIMOJIMHEHHOTr 0 JIBMKeHUs.Hab toieHre siBJIeHUST UHEPIHH.
Hab6uto/ileHre U3MeHeHUs CKOPOCTH IpU B3aUMoJeHcTBUM Tes. CpaBHEHHE MacC 10
B3aUMO/IEUCTBHUIO TEJ.
Csro’keHMe CHJI, HanpaBJIeHHBIX 110 OJHOU MIPAMOU.

Jlabopamopnuie padbomot u onvimel.
OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMKeHHs (IIapHKa B KUAKOCTH, MO/I€JIN3JIEKTPUUECKOr0 aBTOMOOHJIS M TaK
nanee).
OnpepeneHne cpe/iHEN CKOPOCTH CKOJIBKEHUsI GpyCKa WM IApUKa [0 HAKJIOHHOMIJIOCKOCTH.
OnpejesieHre MJIOTHOCTU TBEPAOrO TeJa.
OnbITHI, 1EMOHCTPUPYIOLIHE 3aBUCUMOCTb pacTskeHHUs (AedbopManuu) NpyKUHBIOT TPUJIOKEHHOH CHJIBIL.
OHbITbI, AEMOHCTpUDpYyIOIIHE 3aBUCHUMOCTb CHJIbI TPEHHA CKOJIbXKEHUA OT BeCa TeJla W XapaKTepa
COMNPUKACAIOLUXCA TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTENH U Ta30B.
,[laBJ'IeHI/Ie. Crmoco6bI YMEHbUIEeHHUA U YBEJIMYEHUA NaBJIEHHA. ﬂaBJIEHI/Ie rasa.3aBUCUMOCTb AaBJIEHUA Ta3a OT
06béMa, Temnepartypsl. [lepesada gaBieHus



TBEPABIMU TeJaMH, XUJAKOCTSIMU U rasaMmu. 3akoH [lackans. [IHeBMaThueckue MalIWHbL. 3aBUCHMOCTb
JlaBJIEHUS KUJKOCTU OT Iy6uHbl. ['MapocTtaTudeckuit napazgokc. Coobuiaromuecs cocybl. [MapaBandeckue
MeXaHU3MBbL.

AtMmocdepa 3emiu u atMochepHoe AaBjaeHUe. [I[pUUUHBI CylIECTBOBAaHUSA BO3AYLIHOW 0060/104KH 3eMJIH.
OnbiT Toppuuenau. UsmepeHue aTMochepHOTO AaBJAeHUS. 3aBUCUMOCTb aTMOCPEPHOro JJaBJeHUS OT BbICOThI
HaJ, ypoBHeM Mopsi. [Ipubopsl 11 M3MepeHHs aTMOCHEPHOTO AaBJeHUsl.

JelicTBUE KUAKOCTH Y Ta3a Ha MOrPYKEHHOE B HUX TeJs0. BeITasikuBatouas (apxuMeioBa) cuia. 3aKoH
ApxumMmepa. [l1aBanue Tes1. BosgyxonsaBaHue.

Jemoncmpayuu.
3aBUCUMOCTb JaBJIeHUA rasa OT TeMIepaTypsl [lepesada fgaBieHud
YKHUJIKOCTBIO Y Fa30M.
Coobmarniuecs COCY[Ibl.
'uapaBanyecKkui npecc.
[IposiBneHue fAeiicTBUS aTMOCHEPHOrO JaBJIEHUSI.
3aBUCUMOCTb BbITAJKHUBAWOLEN CUJIbI OT 00'bEMa NOTPY>KEHHOM YacTH TeJsla UIJIOTHOCTH XKHJKOCTH.
PaBeHCTBO BbITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTU.
YcnoBue mnJsaBaHusA TeJ: IJIaBaHHE WU Iorpy»xeHve TeJl B 3aBUCUMOCTU OT COOTHOLIEHHA IJIOTHOCTEH Tejia U
KUJKOCTH.

Jlabopamopnuie padbomot u onvimel.
HUccrenoBaHue 3aBUCHMOCTH Beca TeJia B BoJie OT 06'béMa MOTPYKEHHOH B KUIKOCTb YaCTH TeJIa.
OnpejesieHre BbITAJIKMBAOLIEN CUJIbI, IEMCTBYIOLLEN HA TeJIO, TOTPYKEHHOE B KUJKOCTb.
[IpoBepka HE3AaBUCUMOCTHU BbITAaJKUBAIOIIEN CUJIbI, IEMCTBYIOILEN HA TEJIO B XXUKOCTH, OT MaCChl TeJa.
OnbIThl, JEMOHCTPUPYIOL[HE 3aBUCHMOCTb BbITAJKUBAIOILENA CUJIbI, JEMCTBYIOILEN HA TEJO0 B KUJAKOCTH, OT
00'bEMA MOTPYKEHHOH B XKUJKOCTb YaCTH TeJsIa U OT MJIOTHOCTH KUJIKOCTH.
KoHcTpyrpoBaHue apeoMeTpa UK KOHCTPYUPOBaHUE JIOAKU U oNlpefiesieHHe e€ rpy30N0bEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTh. JHEPIUsl.
MexaHu4eckas pabota. MOITHOCTb.
[IpocTbie MexaHU3MBIL: pbIYar, 6JI0K, HAKJIOHHAs MJIOCKOCTh. [IpaBusio paBHOBecHs phryara. [I[puMeHeHue
MpaBUJia paBHOBECHS pbIuara K GJIOKY.
«3os10T0€ mpaBuJIo» MexaHUKU. KI1/| mpocTbix MexaHM3MOB. [IpocTble MEXaHU3MBI B OBITY U TEXHUKE.



MexaHuveckasi JHeprud. KuHeTuyeckass u NNOTEeHIHMa/IbHasA SHeprud. HpeBpameHHe OJHOT'O BHJA
MeXaHU4YeCKoun SHEpPruvu B ,E[perﬁ. 3akoH COXpAaHEHHA 3HEPIrUr B MeXaHUKE.

Jemoncmpayuu.
[IpuMepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomot u onvimel.
OnpeneneHue paboThbl CUJIbI TPEHHUs NMPH PAaBHOMEPHOM [ABW)XEHUHU TeJa MOTOPHU30HTAIBHOU MOBEPXHOCTH.
UccienoBaHue ycaoBUi paBHOBecHus pblyara. Uamepenue K1/l
HaKJIOHHOM MJIOCKOCTH.
M3y4deHue 3aKOHA COXpaHEHHS] MEXaHUYeCKON SHEPTUU.

8 KJIACC

Pa3spen 6. Tennosble ABNEHUA.

OcHOBHbIe NOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TeopUM CTPOeHUs BeliecTBa. Macca U pa3Mepsl
aTOMOB U MoJieKyJ1. ONbIThI, NOATBEPK/AI0I e OCHOBHbIE M0JI0KEHUS MOJIEKYJISIPHO-KUHETUYEeCKOH TEOpUH.

Mogenu TBEPAOro, XUJKOTO U ra3006pa3HOTO COCTOSHUM BelecTBa. Kpucrasinieckue U aMopHble
Tesa. OGbsICHEHHMe CBOMCTB Tra30B, >KUJKOCTeM W TBEPABIX TeJ Ha OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-
-KMHEeTH4ecKol Teopuu. CMayMBaHUe U KalUJISpHbIe siBJeHUs. TenoBoe pacuivpeHue U CKaTHe.

TemnepaTtypa. CBsI3b TeMIEPATypbl CO CKOPOCTbHIO TEIJIOBOT'O JABMXKEHUS YaCTUL, BHYTpeHHss sHEprusl.
Cnoco6bl U3MEHEHMs] BHYTPEHHEHM 3Hepruu: TelJsoliepesiadya U coBeplieHHe paboThl. Buabl Temsonepesayu:
TEIJIONPOBOJHOCTb, KOHBEKIMS], U3/TyYeHHE.

KosinyecTBO TemsoThl. YjenbHas TeMJIOEMKOCTb BellecTBa. Telsi0oOMeH U TeIMJIOBOEe pPaBHOBECHE.
YpaBHeHHUe TelsI0Boro 6ajaHca. [laBieHre U oTBep/ieBaHUE KPUCTAIMYECKUX BELIECTB. Y/eabHas TelaoTa
niaBseHus. [lapoo6pasoBaHue U KoHAeHcanus. UcnapeHue. Kunenue. YaenbHas TemsoTa Napoo6pa3oBaHUS.
3aBHCHMOCTb TeMIlepaTypbl KUIIEeHHs OT aTMOC$EepHOTo JjaBjeHUs.

BnaxHoCTb Bo3yXa.

JHeprus TOIJIMBA. Y leJibHasl TeNJIOTa CTOPaHHUS.

[IpuHUOMIBI paboThbl TemaoBbIX aBuratesed KIIJI TemsoBoro aBuraTtess.
TenioBble JBUTaTeNH U 3aLMTa OKPYKaIOIleHr Cpe/ibl.

3aKOH COXpaHEeHHUA U MPeBpalleHUs SHEPTUH B TEIJIOBBIX IPOLeccax.

Jemoncmpayuu.
Ha6ustoienne 6GpoyHOBCKOro aABWXeHMs. HabmogeHue

audoysum.
Ha6sroieHre iBJIeHUH CMaYMBaHUSA U KalUJUIAPHBIX IBJEHUH.



Ha6mo,qe1—114e TEeNJIOBOTO paClIupPpeHUd TeJl.

M3meHeHUe JlaBJIeHUsI rasa npd  U3MEHEHUHU 06béMa M HarpeBaHUU W
OXJIXKJEHHUU.

[IpaBusa HU3MepeHUs TeMIlepaTyphl Buabl

TenJonepesayd.

OxsakeHre NPy CoBeplIeHUuH paboThl.

HarpeBaHue npu coBeplieHUU paboTbl BHELIHUMHU cuaMU.CpaBHEHHEe TeMJIOEMKOCTeN
pa3JIMYHbIX BELECTB.

Ha6oeHne KUIeHusl.

Ha6itofjeHe MOCTOSIHCTBA TeMIlepaTypbl MpH ILJaBjJeHUU. MoJield TemJoBbIX
JBUTaTeeH.

Jlabopamopnuie padbomot u onvimel.
OnbIThI 10 06GHAPYKEHHUIO JAeHCTBUS CUJ MOJIEKYJIIPHOTO NPUTSKeHUs1. OTIbIThI 10 BhIPAIMBAHUIO
KPHUCTaJIJIOB IOBAaPEHHOM COJIM MJIM caxapa.
OnbIThl 1O HAGJIIOJEHUIO TEMJIOBOTO PACUIMpPEHUsI ra30B, KUAKOCTEH U TBEPJBIXKTEJL.
OnpezeseHue AaBjeHrs Bo3/yxa B 6a/JIOHE IINPHUIIa.
OHbITbI, AEMOHCTpHpyOLIHe 3aBUCUMOCTb JaBJIEHHUA BO3AyXa OT €ro o6béMa HHaArpeBaHUA UJIU OXJIAXKAEHHA.
[IpoBepka rumnoTe3bl JUHEHHOM 3aBUCUMOCTU JJIMHBI CTOJOMKA KUAKOCTH B TEPMOMETPHUYECKOU TpyOKe OT
TeMIepaTyphl.
Hab6uto/jeHre u3MeHeHUsI BHyTPEHHEN SHEpPryH TeJla B pe3yJibTaTe Teljionepejaiuy paboThl BHELIHUX CHJL.
UccnenoBaHue siBJIeHUs TEMJIOOOMeHA MPU CMEIIMBAHU U X0JIOAHOM U TOpsiueHBO/IbI.
OnpezneseHre KOJMYECTBA TEIJIOTHI, MOJYYEeHHOTO BOJOM MpPHU TEIJIO0OMEHe C HarpeThiM MeTa/JInYeCKUM
OHJIUHAPOM.
OnpegesieHue yiebHON TENJIOEMKOCTH BelllecTBa.McciefoBaHre npouecca UcapeHus.
OnpepneneHrie OTHOCHUTEJIBHOW BJIAXKHOCTU Bo3ayxa. OnpegeseHue
yAEeJbHOU TENJIOTHI MJIaBJIEHUS JIb/A.

Paznen 7. DiekTpu4yecKkue U MATHUTHBIE SIBJICHHS.

JnekTpusauusa Tes. [lBa pojia 3JIeKTpUYECKUX 3apsifoB. B3anMojelcTBUe 3apsHKEHHBIX Tes. 3aKOH
KyJsioHa (3aBUCHUMOCTb CHUJIbI B3aUMOJENCTBHUS 3aPSIKEHHBIX TeJ OT BEJWYUHBI 3apsJ0B U PACCTOSTHUS MEXIY
TeJIAMH).

JnexkTpuueckoe noJsie. HanpssKkEHHOCTh 3/1eKTPUIECKOT0 NoJIsl. [[pUHITUIT CyTIepIIo3UIMU 3JIEKTPUYECKUX
noJsiell (Ha Ka4eCTBEHHOM yPOBHE).



HocuTenn a/eKTpUYecKUX 3apsiioB. JJieMeHTapHbIM aJeKTpudeckuil 3apsj. CTpoeHue aToMa.
[IpoBOAHUKH U AN3JEKTPUKHU. 3aKOH COXpaHEHHUS 3JIeKTPUYECKOro 3aps/a.

JJIeKTPUUYECKHUH TOK. YCJIOBUS CYIIeCTBOBaHHUSA 3JIEKTPUYECKOTO TOKa. MCTOUYHUKMU MOCTOSTHHOTO TOKa.
JleficTBUSA 3/1IeKTPHUYECKOr0 TOKa (TeIJloBOe, XMMHUYeCKOe, MarHUTHOe). JJIeKTPUUYEeCKUHN TOK B XKUJKOCTAX U
rasax.

JyekTpudeckad ULenb. Cuna Toka. IJJieKTpuyeckoe HampspkeHUe. CoONpOTUBJIEHHE TPOBOLHUKA.
YaenbHoe conmpoTuBJIeHHe BellecTBa. 3akoH OMa s ydacTtka Lenu. [locsegoBaTesibHOe U mapaJijie/lbHOe
coeJjMHeHHe NPOBOJHHUKOB.

Pa6oTa M MOIIHOCTb 3JIEKTPpUYECKOro Toka. 3akoH /Jhxoynsa-JleHua. JJieKTpyUyeckue Lienud U
NOTpe6UTENH 3/IeKTPUYECKOM 3HEPTUH B 6bITY. KopoTkoe 3aMbiKaHUe.

[locTosiHHBIE MarHUTHL. B3anMo/ieicTBHe MOCTOSAHHBIX MarHUTOB. MarHUTHOe noJie. MarHUTHOe 1oJie
3eMJIM U ero 3HayeHWe [JJd KU3HM Ha 3emse. OnbIT IpcTesa. MarHWUTHoe moJie 3JIeKTPUYECKOTO TOKaA.
[I[puMeHeHHe 3JIEKTPOMAarHUTOB B TeXHUKe. JlelicTBMe MarHUTHOTO I0JI1 Ha MPOBOJHUK C TOKOM,.
JJeKTpoABUTaTE b IOCTOSTHHOIO TOKa. M crio/ib30BaHue 3/IEKTPOABUraTe el B TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCIopTe.

OnbiTel Papajesd. fBjeHUEe 3JEKTPOMArHUTHOW WHAYKIUU. [IpaBusio JleHua. 3JJieKTporeHepaTop.
Cnoco6bl NoJy4eHHUs 3JIeKTPUYECKON 3HEPIuu.JJIeKTPOCTaHLMHY Ha BO30OHOBJISIEMbIX MUCTOYHHUKAX 3HEPTUH.

Jemoncmpayuu.
J/ieKTpU3aLus TeJl.
JlBa popa 3JIeKTPUYECKUX 3apsiioB M B3aUMOJIEHMCTBUE 3apshKEHHbIX TeJ. YCTPOHUCTBO U JeMCTBUE
3JIEKTPOCKOIA.
J/IeKTpoCcTaTU4YeCKast UHAYKIHS.
3aKOH COXpaHeHHs 3JEeKTPUYECKHUX 3apsfioB. [IpOBOJAHUKH U
JIHU3JIEKTPUKUL.
MopenupoBaHue CUJIOBBIX JMHUK 3JEKTPUYECKOTO MoJf. ICTOYHUKM NOCTOSHHOTO
TOKa.

JencTBus 3JIEKTPUYECKOTO TOKa.
JJIEKTPUYECKUN TOK B KUAKOCTHU. [a30BbId
paspsz.

W3MepeHMe CUJIbI TOKA aMIIEPMETPOM.

M3MepeHHe 3JIEKTPUYECKOTO0 HANpsDKEHWST BOJbTMeTpPoM. PeoctraT W MaraswH
CONPOTHUBJIEHUH.

B3anMoieiicTBHE NOCTOSTHHBIX MAarHUTOB.

MoaenpoBaHre HEBO3MOXKHOCTH pa3zie/IeHHUs MOJII0COB MarHUTAa.



Mo,qeanOBal-me MarHUTHBIX I10JIeH TOCTOAHHbBIX MarHUTOB.OIBIT SpCTeaa.

MarsuTHoOe 1oJie TOKa. SJIeKTpOMaI‘HI/IT.

AeﬁCTBHe MArHuTHOTIO I10JIA Ha NIPOBOAHHUK C TOKOM.BJIBKTpOLLBI/IFaTeJ'[b

IOCTOAHHOI'O TOKa.

HCCJ’Ie,Z[OBaHI/Ie ABJIEHUA BHGKTpOMaFHHTHOfI I/IHLLYKL[I/II/I.OHbITbI ':Dapaaeﬂ.

3aBHCUMOCTb HallpaBJIEHUA HHAYKIHWOHHOTI'O TOKa oT yCJIOBI/Iﬁ ero
BO3HHUWKHOBEHHA.

JJIeKTpOreHepPaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.
OnbITbl N0 HAOJIOJEHUI0 3JEeKTPU3alMU TeJl UHAYKIUMEeHd U Npu CONPUKOCHOBeHUH. HccienoBaHue JelcCTBUS
3JIEKTPHUYIECKOrI'0 I10Jid Ha NIPOBOAHWKHU U AU3JIEKTPHUKH.
Coopka H TmpoBepKa pabOTbl 3JIEKTPUYECKOW LleMd TMOCTOSSTHHOTO ToKa. H3MepeHue U
peryJupoBaHUe CUJIbI TOKA.
W3MepeHMe U peryJiMpoBaHue HallPSHXKeHHU .

WccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, U/yLIero 4yepe3 pesucTop, oT
COMPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUST Ha PE3UCTOPE.
OmbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh 3JIEKTPUYIECKOT0 COMPOTHUBJIEHUST

IMPOBOJAHHWKA OT €ro AJIMHLI, IJIOAAH IMOIMepevYHOoro Ce4eHusd U MmaTepraJsia.

[IpoBepka nmpaBuJa CI0XKEHUA HANPSHXKEHUU NPU NOC/Ie[0BaTeJbHOM COeJUHEHUNUBYX PE3UCTOPOB.

[IpoBepka nmpaBuW/ja [Js CHJbl TOKAa NpPU Mapa/yieJJbHOM COeIMHEHUH pe3ucTopoB. OmnpexaeseHue pabOThI

3JIEKTPHUYECKOI0 TOKa, UAYIIEro yepe3 pe3ucTop.

OnpegesieHMe  MOIJHOCTA  3JEKTPUYECKOTO  TOKA, BblJAeJAsseMOHM Ha  pe3uctope. HccaegoBaHue
3aBUCUMOCTH CHJTBI TOKa, 17914211 (0] yepes JIAMIIOYKY, OT

HalpsKEHUs Ha HeM.

Onpenenenue KII/l HarpeBaTens.

UccnepoBaHue MarHUTHOTO B3aUMO/IEMCTBUA NOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHMTHOTO MOJIS1 IOCTOSTHHBIX MAarHUTOB NPU UX 00beJUHEHUU Upa3/eJIEHHUH.

UccnenoBanue felCTBUA 3/1IeKTPUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

OnbITH], [eMOHCTPUPYIOIIME 3aBUCUMMOCTb CHJIbl B3aUMOJEWCTBUSA KaTYLIKA CTOKOM U MarHMTa OT CUJIbI TOKa
Y HalpaBJIeHUs TOKa B KaTyLIKe.

W3ydeHne AeHCTBUSA MarHMTHOIO IOJ Ha MPOBOAHUK C TOKOM. KOHCTpyupoBaHue U

H3y4eHHue paboThl 3JIEKTPOBUTATEIS.

U3mepenue KI1/l ssnekTpoABUraTeIbHON YyCTAaHOBKHU.

OnbITbl N0 HCCAENOBAaHUIO fBJEHUA 3JIEKTPOMarHATHOW HWHAYKLMMU: HCCIe0BaHUMe H3MEHEeHWH 3HauyeHUd U
HanpaBJIeHUS UHAYKLUMOHHOTrO TOKa.



9 KJIACC

Paspen 8. MexaHnuyeckue aBneHus.

MexaHuudeckoe JBU:keHHe. MaTepuasbHas Touka. CucteMa oTcuéTa. OTHOCUTENBHOCTh MEXaHUYECKOT 0O
JiBMKeHUsl. PaBHOMepHoOe npsiMoJiMHeliHOe ABH»XeHUe. HepaBHOMepHOe npsiMosinHeliHoe ABWkeHUe. CpeiHsAs
Y MIHOBEHHAs CKOPOCTh TeJla IPY HepaBHOMEPHOM JABHKEHHU.

YckopeHnue. PaBHOycKkopeHHOe npsiMoJIMHeNHOe ABUKeHue. CBo60HOe nasieHue. OnbIThl [anues.

PaBHOMepHOe JBUKeHHe MO0 OKpYXHOCTH. [lepuos u 4acTtoTa obpalieHHUs.
JluHeliHas U yryioBast CKOPOCTH. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

[lepBbiil 3akoH HeloToHa. BTopoit 3akoH HbioToHa. TpeTuit 3akoH HeloToHa.
[IprHLMI CYyNIepHO3ULMU CUJL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cUJa TPeHUS CKOJIbBXKEHMs, CHJa TPeHUS MOKOf, Apyrue
BU/Ibl TPEHUSI.

Cusia TSKECTH U 3aKOH BCEMUPHOTrO TATOTEHHs. YCKOpeHHe CBOOOJHOIO majieHus. /J|BuKeHUe MJIaHeT
Bokpyr CoJsiHna. [lepBasd kocMu4eckas ckopocTb.HeBecoMOCTb U Ieperpysku.

PaBHOBecHe MaTepuaJibHOM TOUYKU. AOGCOJIIOTHO TBEPZOe Teso. PaBHOBecue TBEPAOTO Teja C
3aKpeInJIéHHON ocbio BpaleHUsl. MoMeHT cuJibl. LleHTp TsKecTH.

WUmnynbc Tena. U3meHeHue umnysbca. Mnysbc cusbl. 3aKOH COXpaHeHHWs HMMIyJbca. PeakTHBHOe
JIBHXKEHUE.

MexaHudeckass paboTa M MOIIHOCTb. PaboTa cuJ TSXKeCcTH, ynpyroctH, TpeHus. CBs3b 3HEPTUH U
pa6oThl. [loTeHuMasbHas 3HEPTUs TeJa, NMOJHSITOrO0 HaJ, MOBEPXHOCTbIO 3eMJH. [loTeHLMa/lbHAs 3HepPrus
oKaToW npyxuHbl. KuHeTudeckasd sHeprusa. TeopeMa O KHHETHYeCKOM 3Hepruu. 3aKOH COXpaHeHHA
MeXaHU4YeCKOHN SHepruM.

Jemoncmpayuu.
Ha6sroieHre MeXaHMYeCcKOro JBH)KEHHSl Tesla OTHOCHUTENbHO pPasHbIX TeJ OTcuéra. CpaBHeHHe myTed U
TPaeKTOPUH JABWXEHHS OJJHOTO U TOTO JKe Tesia OTHOCUTEbHOPA3HbIX TeJ OTCYETA.
M3MepeHHe CKOPOCTH U YCKOpeHUs NpPSMOJIMHEHHOro ABWXKeHHs. McciezoBaHWe NPU3HAKOB
PaBHOYCKOPEHHOTO JIBIXKEHHUS.
Ha6usroieHre ABMKEH S TeJla 0 OKPY>KHOCTH.
Ha6uronenve MeXaHUYeCKUX SIBJIEHUH, HPOUCXOASAIUX B  CHCTEMe oTcuéTa
«Tenexka» npu eé paBHOMEpPHOM U YCKOPEHHOM JBHOKEHUH OTHOCHUTEBHO
KabuHeTa QU3UKHU.
3aBHUCHMOCTh YCKOPEHUs TeJla OT MacChl TeJla U IUCTBYOIIeH Ha Hero cuiibl. Ha6uroieHre paBeHCTBa CUJT TPU
B3aUMO/IEHCTBUH TeJl
M3mMeHeHUe Beca TeJia IPU YCKOPEHHOM JIBUKEHH .



[lepefgaya WMmysbca OpU B3aUMOAeHCTBUM Tes. [lpeoGpa3oBaHUs 3HeEPruud MHpH

B3auMOJieHcTBUM TeJl. CoXxpaHeHHe UMIYJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUM.

CoxpaHeHHe HWMITyJbCa MPU abCOIOTHO YINPYroM B3auMofeicTBUU. HabuoZeHMe peakKTHBHOIO
JIBIDKEHHUSL.

CoxpaHeHHEe MeEXaHUYECKON IHEPTUH IPU CBOGOHOM NaleHUH.

CoxpaHeHHe MeXaHUYeCKOH 3HEpruu opyu  JBWXKEHUU TeJla  moJ  JEeHCTBUEM
NPYKUHBL

Jlabopamopnuie padbomot u onvimel.
KoHcTpyrpoBaHue TpaKTa /11 pa3roHa v JjajibHeHIero paBHOMEPHOI0 IBUKEH U IIapHKa UJIH TEJEXKH.
OnpeneneHue cpefiHel CKOPOCTH CKOJIbXXEHUS OPYCKa WU ABM>KEHUS IIapUKA M0 HAKJIOHHOM IJIOCKOCTH.
OmnpefesieHre YCKOPEHUsI TeJla IPYU PaBHOYCKOPEHHOM JIBUXKEHHUH 10 HAKJIOHHOH IJIOCKOCTH.
UccnenoBaHue 3aBUCMMOCTH YTH OT BpEMEHHU ITPHU PAaBHOYCKOPEHHOM /IBHXKEHUM 6e3 HayaJIbHOM CKOPOCTH.
[IpoBepKa TUIOTE3bI: €CJU IPU PABHOYCKOPEHHOM JIBIDKEHUH 6€3 HayaJbHOW CKOPOCTH MYTH OTHOCATCS Kak
pag HEe4YETHBIX qHcCeJi, TO COOTBETCTBYIOILIHWE ITPOMEXKYTKHU BpEMEHU OJMHAKOBHI.
I/ICCJIe,ZLOBaHI/Ie 3aBHUCHUMOCTHU CUJIbI TPEHHUA CKOJIbXXE€HHA OT CUJIbI HOPMaJIbHOI'O JAaBJIEHUA.
OnpeneneHve Ko3pouULMEeHTa TpeHUs CKoJbXKeHus. OmnpejeseHue KECTKOCTH
MPY>KUHBL
OnpeneneHve paboThl CUJIbI TPEHHUs NMPH PAaBHOMEPHOM [ABM)XEHUHU TeJla MOTOPHU30HTAIbHOU MOBEPXHOCTH.
OnpepneneHre pa6GoOThl CHUJIBI YIPYroCTH MPU NOABbEME Tpy3a C HCIOJb30BAaHHUEM HEMOJBWKHOTO U MOABUKHOTO
6JI0KOB.
M3y4yeHune 3aKOHa COXpaHEHUsI IHEPTUH.

Pa3nen 9. Mexanuveckne koja1e0aHUsA ¥ BOJIHBI.
Kosie6aTesnbHoe ABrmkeHue. OCHOBHble XapaKTEpPUCTHKH KoJieGaHWM: IMepuoJi, 4acToTa, aMIUIUTYZa.
MaTeMaTH4YeCKUH U IPY>KUHHBIN MasiTHUKU. [IpeBpallieHre 3Hepruu NpH KoJie6aTebHOM JABMKEHHH.
3aryxawude KoJsiebaHUs. BbeHYyXJeHHble KoJsiebaHusl. Pe3oHaHc. MexaHuuyeckue BoJiHBL CBOHCTBa
MexaHW4YeCKUX BOJIH. [Ipofio/sibHBIe U NonepevyHble BOJIHBL /JIJIMHA BOJIHBI U CKOPOCTb €€ pacnpoCTpaHeHUs.
MexaHW4YecKHe BOJIHBI B TBEPJIOM TeJle, CEMCMUYeCKHUe BOJIHBL
3Byk. ['poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. UHPPa3ByK U yJIbTPa3BYK.



Jemoncmpayuu.
Hab6srofeHue KoJjieGaHUM Tesl MoJ AeHCTBUEM CUJIbI TSXKECTH U CUJIbl ynpyrocTu. HabutoieHe kosie6aHUlM rpy3a Ha
HUTH U Ha NIPYKUHE.
HaGnrofieHre BBIHYKJEHHBIX Kojie6aHHM W pe3oHaHca. PacmpocTpaHeHHe MpPOAOJBHBIX U
nornepeyHbIX BOJIH (Ha Mojen).HabroieHre 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOTHL

AKycTU4ecKHUi pe3oHaHC.

Jlabopamopnuie padbomot u onvimel.
OnpefesieHre 4acTOThbI U IlepUo/a KoJ1ebaHUN MaTeMaTU4eCKoro MaATHUKA. Onpe/ie/ieHre 4acTOThbl U lepuoja
KoJIe6aHU U NPYKUHHOI'0 MasiTHUKA.
HUccnenoBaHue 3aBUCHMOCTY IeprUo/a KoJleGaHUH MOo/IBEIIEeHHOT0 K HUTH Tpy3a OT/JIMHbI HUTH.
UccnepoBaHue 3aBUCMMOCTH NepUOZa KosebaHUN MPYKMHHOI'0 MasiTHUKAa OTMAacChl rpysa.
[IpoBepka HE3aBUCUMOCTH NepUoja KosebaHUi rpys3a, MOo/BELIEHHOT0 K HUTH, OTMAacChl rpy3a.
OnbITHI, JEeMOHCTpHUpYOLI1e 3aBUCHUMOCTb IIepHoja KoJiebaHU U MIPY>KUHHOTO
MasTHHUKA OT MACChl Ipy3a U KECTKOCTU NIPY>KUHDI.

M3MepeHHe yCKOPEHUSI CBOOOAHOTO NMaJleHUsL.

Pa3nen 10. DuekTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

JJIEKTPOMAarHUTHOE TMoJie. DJEeKTPOMarHUTHble BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHbIX BoJH. lllkasa
3JIEKTPOMArHUTHBIX BOJIH. MCclI0/Ib30BaHHE 3/1IEKTPOMAarHUTHbBIX BOJIH [IJ1S1 COTOBOM CBSI3H.
JJieKTpoMarHuTHas npupoja ceeta. CKopocThb cBeTa. BoJiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.
CBoicTBa 3J1eKTPOMAarHWTHBIX BOJIH. Bo/siHOBBIE
CBOWMCTBA CBETA.
Jlabopamopnuie padbomot u onvimel.
I/I3y‘-IEHI/Ie CBOYCTB 3JIEKTPOMArHMTHLIX BOJIH C ITIOMOIIBIO MOOUJJBHOTO TeJIe(l)OHa.

Paznen 11. CBeToBbI€ sIBJICHUS.
JlyyeBaa Moze b cBeTa. McTouHuku cBeTa. [IpaMosHeiHOe pacnipocTpaHeHUe cBeTa. 3aTMeHUsA CostHLa
u Jlynbl. OTpaxkeHue cBeTa. [l10cKkoe 3epKasio. 3aKOH OTpaXKeHHUs CBeTa.
[IpesomneHue cBeTa. 3aKOH NpeJoMJeHHs cBeTa. [losHOe BHYTpeHHee OTpaKeHHE CBETa.
HWcnosb30BaHuE MOJHOTO BHYTPEHHEr 0 OTPAXKEHUS BOIITHYECKUX CBETOBO/AX.



JluH3za. XO,E[ J'[y‘{ef/i B jsinH3e. OnTUYecKasl cucTeMa q)OToannapaTa, MHKPOCKOIIA U TeJieCKOIla. I'nas kak
OIITU4YEeCKad CUCTeMaA. BJ'[I/I30py}(OCTb " JaJIbHO30PKOCTb.

PazyioxkeHue 6eJi0ro CBeTa B CIIEKTDP. OnbiThl HbiloTOoHA. Ciio2keHHe CIIEKTPaJIbHbIX IIBETOB. ,Z[chepcpm
CBeTa.

Jemoncmpayuu.
[IpsiMosinHeNHOe pacnipocTpaHeHUe cBeTa.0TpaXkeHHUe CBeTa.
[TonydyeHue n3o06pakeHUH B IIJIOCKOM, BOTHYTOM U BBIIYKJIOM 3epKaJjiax.lIpesioMmsieHue cBeTa.
OnTuYecKuit CBETOBO/I.
Xop Jsiyyed B cobupatrouied snH3e. Xof Jiydyed B
pacceunBarol e JUH3E.
[TonyyeHue U306 pa*keHUN C TOMOIIIbIO JTHUH3.
[IpuHuMn AeficTBUA doToannapaTa, MUKpOCKOIIa U Tejeckona.Mogesb riasa.
PazsioxxeHue 6esloro cBeTa B CIEKTP.
[TosiyyeHHe Ge10ro CBETa NMPH CJIOKEHHUU CBETA Pa3HBIX [IBETOB.

Jlabopamopnuie padbomot u onvimel.
UccnepoBaHue 3aBUCHMOCTU yrJja OTpPaKeHHs CBETOBOTO Jiyya OT yIJa majieHus. U3yyeHHe XapaKTepUCTHK
M300pakeHUs peIMeTa B MJIOCKOM 3epKaJle.
I’ICCJ’IEAOBaHI/Ie 3dBUCHUMOCTH yTJla NpPEeJIOMJIEHHdA CBETOBOrO Jiyda OT yrIJila MNaJeHHd Ha rpaHUle «BO3AyX-—
CTEKJIO».

[TonyyeHue U300 pakeHUN C TOMOIIbI0 COOUPAIOIEN JIUH3BL.

OnpefeneHre GOKYCHOTO PACCTOSIHUSL M ONTHYECKOH CUJIbI coOUparoued JIMH3bL ONBITHI M0 Pa3JIoKEHUIO
6es10oro CBeTa B CIIEKTP.

OnbITHI 1O BOCIIpPUATHIO IBE€TA NPEeAMETOB IPU HUX Ha6f[}0[[eHI/II/I qepes3 L[BETOBI)IE(I)I/IJIprI:I.

Pa3nen 12. KBanToBbIe IBJIEHHS.
OnbiTel Pesepdopnaa u nyaHetapHas MoJiesib aToMa. Mozenab atoma Bopa.
UcnyckaHue u norJsionieHue cBeta aToMoM. KBaHThL JIMHelYaThIe ClIEeKTpPHI.
PaguoakTuBHOCTD. Asibda-, 6eTa- U raMMa-usiaydeHus. CTpoeHre aTOMHOro sifipa. Hyk/ioHHas Mo/esb
aToMHOro sApa. M3oTonel. PasjnoakTuBHBIE peBpalueHus. [lepro mosypacmnaia aTOMHBIX siJiep.
fAnepHble peaknyy. 3aKOHbI COXpaHEHHUS 3apsi/I0BOT0 M MaCCOBOTO YHCE/L. JHEPTHS CBSI3U aTOMHBIX sijiep.
CBsI3b MacChl U 3HEPTUU. PeaKlluu cHTe3a U JiesieHus siep. UcTouHuKY 3Hepryun CoJTHIA U 3BE3/T.
flnepHas sHepreTuka. [lelicTBUS paZj0aKTUBHBIX U3/IYIeHUN HA )KUBble OPTaHU3MBI.



Jemoncmpayuu.
CHeKprI H3JIy4eHud u IIOorJioleHHr . CHEKprI
Pa3JIMYHbIX I'a30B.
CnexkTp BoZopo/a.
HabsiogneHue TpekoB B KaMepe BusbcoHa. Pa6oTra cuérumka
MOHU3UPYIOLIUX U3JIyYeHUH.
Peruncrpanus usiydeHus NpUpoHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.
Hab6utoieHre CILJIOIIHBIX U IMHEHYaThIX CTIEKTPOB U3JIy4eHHUs.
UccnenoBaHue TpPeKOB: U3MepeHHe 3HEPTUM YacTUILbl 110 TOpMO3HOMY nyTH (modotorpadusm).
W3MepeHue paJuOaKTUBHOTr0 pOHa.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[IoBTOpPUTENBbHO--0000IAIOIIUNA  MOJYJAb INpeJHa3HAYeH [Jid CUCTeMaTHU3alluu U 0006IIeHus
MpeAMETHOTO COAEPKaHHUs U ONbITa JeATeJbHOCTH, MPUOOPETEHHOIO NMPU M3yUYEeHUH Bcero Kypca GU3UKH, a
TakKxe JJIs1 IOJTOTOBKU K OCHOBHOMY Tr'OCY/JapCTBEHHOMY 3K3aMeHy 1o ¢u3UKe JJIs1 06ydarolMXCsl, BbIOpaBILIUX
3TOT y4eGHbIH pesMeT.

HpI/I HU3Yy4Y€HHH OAHHOI'0 MOAYyJIAd PeaM3yHTCA U CUCTEMATU3HUPYHOTCA BUAbI AeATE€JIbHOCTH, HA OCHOBE
KOTOPBIX obecreynBaeTcs AOCTHXKEHHEe INpPpeAMETHBbIX W MeTallpeAMETHBIX I[IJIAHHUPYEMBbIX pe3yJibTaTOB
00y4yeHus, GOpMHUPYeTCS ecTeCTBeHHOHay4Has TI'PaMOTHOCTb: OCBOEHHE HAay4YHBbIX METOJ0B MCCJIeOBaHUSA
ABJIEHUH npupoabl W TEXHUKH, OBJIQJIECHUE YMEHHUAMHU 06 BSACHATD (l)I/IBI/I‘-IeCKI/Ie ABJIEHHdA, IPUMEHAA
IMoJIydeHHbI€ 3HaHUA, pellaTb 3aJa4H, B TOM YHCJie KaYeCTBEHHbIE U 3KCIIepUMEHTaJIbHbIE.

[IpyHIMIMANIBHO JeATeJbHOCTHBIM XapaKTep [AaHHOTO pasjesa peaju3yeTcd 3a CYET TOro, 4To
06yqa}0uu/1ecs1 BBINIOJIHAKOT 3aJaHK A, B KOTOPbIX UM IIpeJJjiaraeTcd:

Ha OCHOBE€ II0JIY4Y€HHBIX 3HaHUU pacnno3HaBaTb W HaAy4YHO 00BACHATH (])st{ecm/le ABJIEHUA B
OKpYy>»Kalolllel IPUpOo/ie ¥ TOBCeJHeBHOM KU3HY;

WCI0J/Ib30BaTh HayyHble MeTOAbl HCC/Aef0BaHUA PU3NYECKUX SABJEHUM, B TOM uHcJe JJIs1 NPOBEPKHU
TUIOTE3 U N0JIy4eHUs TeOpeTHYeCKUX BbIBO/IOB;

00bACHATb HayyHble OCHOBBbI HauboJjiee Ba)KHbIX JOCTHXKEHUH COBpEMEHHbIX TEXHOJIOTMH, HamnpuMep,
NPaKTU4eCKOro MCIOJb30BaHUA pa3/IMYHbIX HUCTOYHUKOB SHEPTMM Ha OCHOBE 3aKOHa INpeBpalleHus U
COXpaHeHUs BCex W3BECTHBIX BU/IOB 3Hepruu



3. TEMATUYECKOE

INJTAHUPOBAHMUME 7 KJIACC
KosinyecTBo yacosB
Ne HaumeHoBaHMe pa3je/ioB U
KonTposibHbl| [IpakTHyecku
n/ TEeMINpPOrpaMmbl Bcero
- epa6oThl epa6oThl
Pa3zzaes 1. Pu3uKa U eé poJib B IO3HAHUM OKpPY>Kawllero Mmupa
1.1 dusunka - HayKa o0 IpUpoJe 2 0 0
1.2 du3nyecKre BeJIMUHHbI 2 0 0
1.3 EcTecTBEeHHOHAy4YHbIA METO/] TO3HAHUS 2 0 1
HToro no pasaeny 6
Paspeu 2. [lepBoHaya/ibHbIE CBeJeHUA O CTPOEHHMHU BellecTBa
2.1 CTtpoeHue BelecTBa 1 0 1
29 /IBU>KeHMe U B3aUMO/IeNCTBHE 7 0 1
YacTULBeLleCcTBa
2.3 ArperaTHble COCTOSIHUA BellleCTBa 2 1 1
UToro no paspeny 5
Pa3aen 3. /IBU>KeHHe M B3aMOJ e CTBHE TeJl
3.1 MexaHHu4yeckoe JBHKeHU e 3 0 1
3.2 WHepuus, Macca, INIOTHOCTD 4 0 1
3.3 Cuna. Buanl cun 14 1 2
WToro no pasgeny 21




Paspen 4. laBieHue TBEPABIX TeJl, >)KMAKOCTEN U ra3oB

41 JaBnenue. [lepenaya faBienus 3 1
' TBEPABIMUTENAMH, )KUJKOCTSAMU U
rasaMu
4.2 JlaBieHHM € XKUIKOCTH 5 0
4.3 AtmocdepHoe faBieHHe 6 1
44 JleficTBME XXHUJKOCTHU U I'a3a Ha 7 3
' NOTPY>KEHHOEB HUX TEJIO0
HToro no pasaeny 21
Pa3gen 5. Pa6oTa U MOIHOCTb. JHEPTrUs
5.1 PaboTa ¥ MOIIHOCTb 3 1
5.2 [IpocTble MeXaHU3MbI 5 1
5.3 MexaHu4ecKas 3HepTUS 4 0
HUTtoro no paszaeny 12
Pe3sepBHOe BpeMs 3
OBIIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 68 15




8 KJIACC

Kosim4yecTBO 4acoB

HauMmeHoBaHMe pa3aesioB U

Ne KonTtpoabnsbl| IIpakTuyecku
n/n TEMIpOTPAMMBL Beero epadoThbl epa6oThI
Pa3ges 1. TensioBbie IBJI€EHUA
1.1 CTpoeHMe U CBOICTBA BellleCTBA 7 0 0
1.2 TenuioBbIe npoueccol 21 1 5
HToro no pasaeny 28
Pa3aen 2. dnieKTpUyecKre U MarHUTHbIE ABJICHUA
21 JdyieKTpUYecKUe 3apabl. 3apsKeHHble 7 0 1
' TeJla UMX B3aUMO/J e CTBUE
2.2 [TocTOSIHHBIN 3JIEKTPUYECKUH TOK 20 1 7
2.3 MarHuTHbIe IBJIEHUSA 6 1 1.5
2.4 JJIeKTPOMAarHuTHasA UHAYKLIUA 4 0 0
Uroro no pasgeny 37
Pe3epBHOe BpeM4 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 14.5




9 KVIACC

HauMmeHoBaHMe pa3aesioB U

Kosim4yecTBO 4acoB

Ne KonTtpoabnsbl| IIpakTHyecku
TEeMIIPOrpaMMBbl Bcero
n/n epa6oThl epa6oThl
Pa3ges 1. MexaHH4YeCKH e SIBJIEHU S
11 MexaHUYecKoe JIBUXKEHUE U CIIOCOObI 6 0 1
' eroonucaHusa
1.2 BsaumojeiicTBure TeJ 10 1 1
1.3 3aKOHBI COXpaHEeHHUA 7 0 1
HUTtoro no pasaeny 23
Pazaes1 2. MexaHH4YecKHe K0J1e60aHUA U BOJITHBI
2.1 MexaHn4eckue KosebaHusa 6 0 1
2.2 MexaHu4YeCKHe BOJIHBI. 3BYK 6 1 1
HToro no pasaeny 12
Paspeu 3. JJIeKTpOMarHuTHoOeE 10Jie ¥ 3JIEKTPOMarHMTHbIE BOJIHbI
JJIeKTpOMarHMTHOE 1oJjie
3.1 P 5 0 1
M3JIEKTPOMAarHUTHLIE
BOJIHBI
UToro no paspeny 5
Pa3aen 4. CBeTOBBIE ABJIEHUA
4.1 3aKOHbBI pacpoCTpPaHEHHUS CBeTa 4 0 1
4.2 JIMH3bI U ONITHYECKHE TIPUBOPBI 4 0 1
4.3 PassiokeHue 6esIoro CBeTa B CIIEKTP 2 0 1
UToro no pasgeny 16

Pa3zen 5. KBaHTOBBIE ABJIEHUA




5.1 HcnyckaHue U MorJomieHrue CBeTa aToOMOM 3 1
5.2 CTpoeHue aTOMHOTO sA/[pa 4 1
5.3 SlmepHble peaknuu 5 1
HUroro o pasgeny 12
Pa3geu 6. [IoBTOpHUTE/IBHO-060061 A0 NI MOAYJT
[ToBTOpEHUe U 06061eHUE
6.1 3 0
cofiep>kaHusikypca ¢usuku 3a 7-9
KJ1acc
HUToro no pasgeny 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 12
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