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[Inanupyemble pe3y/jbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa

CranmapT ycTaHaBIWMBAacT TPeOOBAHHMSl K pe3yJbTaTaM OCBOEHUSI OO0YyYaIOIUMHUCS
OCHOBHOI 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUsI:

JIMYHOCTHBIM, BKJITIOUYAIOIIUM F'OTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIUXCS K CAMOPa3BUTHIO
U JIMYHOCTHOMY CaMOOIpPEACIeHUI0, CHOPMHUPOBAHHOCTh WX MOTHBAIMU K OOYYCHHIO U
LeJICHAMPABICHHON TO3HABATEIbHOM JIEATEIbHOCTH, CUCTEMbl 3HAUYUMBIX COLMAIBHBIX U
MEXJIMYHOCTHBIX OTHOIICHHH, IICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPaXKAIOIINX JIMYHOCTHBIC U
rpaXkJaaHCKUE TO3UIMU B JICITEIBHOCTHU, COIMAJIbHBIE KOMIIETEHIIMH, M[PaBOCO3HAHUE,
CIIOCOOHOCTh CTaBUTh IEU W CTPOUTHh >KU3HEHHBIC IUIAHBL, CIHOCOOHOCTh K OCO3HAHHIO
POCCUNCKON MJCHTUYHOCTU B TOJIMKYJIBTYPHOM COLIMYME;

MeTanpeIMeTHbIM, BKJIFOUAIOIIUM OCBOCHHbBIE 00YHAIOITUMUCS MEKIIPEAMETHBIC TTOHATHS
1 YHHUBEpPCAJIbHBIC y4eOHBbIC NEUCTBHS (pEryJsTHUBHBIC, IMO3HABATEIbHbBIC, KOMMYHUKATHUBHBIC),
CIIOCOOHOCTh WX WCIIOJIb30BaHUS B YYE€OHOW, IMO3HABATEIBHOW W COLMAIBHOW MPAKTHKE,
CaMOCTOSITEJIbHOCTh TUTAHUPOBAHMSI U OCYIIECTBJICHHUS YYCOHOW NEATEIbHOCTH M OpraHu3aIluu
y4e0HOr0 COTPYAHHYECTBA C TIEJaroraMd M CBEPCTHUKAMHU, MOCTPOCHHE WHIUBUAYATHHOU
00pa3zoBaTebHON TPACKTOPHH,

NMpeIMeTHBIM, BKIIFOYAIONTUM OCBOCHHBIC OOYYArONIMMHKCS B XOJ¢ HM3YYCHHS Y4eOHOTO
npeaMeTa yMeHus, crieudduueckue A JaHHOM MpeAMETHON 00IacTH, BUIBI JESTEIbHOCTH 10
MOJIYYCHUI0O HOBOTO 3HAHHMS B paMKax y4yeOHOro TMpeaMera, €ero MpeoOpa3oBaHUI0 U
OPUMEHEHHUI0O B  Y4eOHBIX, YYEOHO-POEKTHBIX M  COLMATIBHO-TIPOEKTHBIX CHUTYaIlHsX,
dbopMHUpOBaHKE HAYYHOTO THUIIA MBIIUICHHS, HAYYHBIX MPEJCTABICHUN O KIIIOUEBBIX TEOPHSX,
TUMAX W BUAAX OTHOUICHWH, BIAJCHUE HAy4YHOW TEPMUHOJIOTHMEH, KIIFOUEBBIMH IOHSITHUSIMU,
METOJaMH U TIPUEMaMH.

JINYHOCTHBIMHM pe3yabTaTaMu 00ydeHHS PU3UKE B OCHOBHOM IIKOJIC SBIISIOTCS:

1) BocmHMTaHUE POCCHUMCKON TpaXTAHCKOW HMICHTHYHOCTH: NATPHOTHU3MA, YBAXKCHHS K
OteuecTBy, MPONUIOE W HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapona Poccuu; oco3HaHue cBoeit
STHUYECKOW MPHUHAICKHOCTH, 3HAHHE UCTOPHH, 53bIKA, KYJIBTYPhl CBOETO HapoOJia, CBOETO Kpasi,
OCHOB KYJIBTYPHOT'O HAcleaus HapoJoB Poccum m dernoBedecTBa; yCBOCHHWE T'YMaHUCTHYCCKHX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBa;
BOCITMTAaHUC YYBCTBA OTBETCTBCHHOCTH U J0JIra ICPEa POI[I/IHOI\/’I;

2) ¢opmupoBaHUE OTBETCTBEHHOTO OTHOIIECHHS K yYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMM K OOyYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NANbHEWIEH WHIWBUAYATIbHON TPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUSHTHPOBKH B MHpe Mpodeccuii 1 mpoheCCHOHATBHBIX MPEAIOYTCHUH,
C YYeTOM YCTOMYMBBIX IIO3HABaTENbHBIX MHTEPECOB, a TaK)KE€ HAa OCHOBE (HOPMHUPOBAHUS
YBaXXUTETHLHOTO OTHOIIEHUS K TPY/y, PA3BUTHS OMbITA YYACTHUS B COIIMATILHO 3HAYUMOM TPY/E;

3) ¢opMupoBaHUE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAYKH U OOIIECTBEHHOW TMPAKTUKHU, YUUTHIBAIOMIETO COLHUAIBHOE,
KYJBTYpPHOE, S36IKOBOE, TYXOBHOE MHOTO00Opa3ne COBPEMEHHOTO MHUPA;

4) dbopMupoBaHHE OCO3HAHHOTO, YBAXHTEIHBHOTO M JOOPOXKENATEIhbHOTO OTHOIICHUS K
JIPYrOMYy 4YeJOBEKY, €ro MHEHHIO, MHUPOBO33PCHHIO, KYIbTYpE, S3BIKY, Bepe, TPakIaHCKOH
MO3UINH, K UCTOPUH, KYIbType, PEIUTUH, TPAAUIIHIM, SA3bIKaM, [IEHHOCTAM HapoaoB Poccum u
Hapoa0B MHUpa; TOTOBHOCTU U CIIOCOOHOCTH BECTH auainor ¢ ApyruMu JHOAbMU U OOCTHUIaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBOEHUE COLMANIbHBIX HOPM, MTPaBUJI TOBEJIEHUS, poJieil U POpM COIMATBLHOM KU3HU B
rpynmnax u cooOIIecTBax, BKIIOUYAsi B3POCIbIE U COLMATbHBIE COOOIIECTBA; YIacTHE B IIKOIHHOM
CaMOYTIPABIICHUU W OOIIECTBEHHOW >KM3HHU B IpejesiaX BO3PACTHBIX KOMIICTCHIIHHA C y4ETOM
PETHOHANIBHBIX, ITHOKYJIBTYPHBIX, COIIMATBHBIX M SKOHOMHYECKUX 0COOCHHOCTEI;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUU MOPAIbHBIX MPoOIeM
Ha OCHOBE JIMYHOCTHOTO BBbIOOpa, (POpMHUpOBAHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
IMOBCACHHA, OCO3HAHHOI'O 1 OTBETCTBECHHOI'O OTHOIICHHUA K COOCTBEHHBIM IMOCTYIIKaM;



7) dopMupoBaHre KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILICHUU U COTPYIHUYECTBE CO
CBEPCTHHKAMM, JAETBMH CTAapLIET0 MW MIAAIIEr0 BO3PACTa, B3POCIBIMH B  IIpOLECCE
00pa3oBaTeNbHON, 0OIIECTBEHHO IMOJIE3HOM, Y4eOHO-ICCIeI0BaTENbCKON, TBOPUECKON M APYTHX
BUJIOB JIEATENBHOCTH;

8) dopmMupoBaHUE IIEHHOCTH 370POBOTr0 U 0e30macHoro odpasa KM3HU; YCBOCHHE MPaBUII
UH/IMBUAYAJILHOTO U KOJUIEKTMBHOTO 0O€30MacCHOr0 MOBEACHMs B YpPE3BbIYANHBIX CUTYaIMX,
YTPOXKAIOLIUX KU3HU U 3[0POBbIO JIIO/IEH, IIPABUJI IOBEJCHUS Ha TPAHCIIOPTE U Ha JIOPOTax;

9) dbopmupoBaHHEe OCHOB 3KOJIOI'MYECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIIEHUS, PAa3BUTHUE OIbITA HKOJIOTMYECKH OPUEHTHUPOBAHHOMN
pedIeKCUBHO-OLIEHOYHOM U TPAKTUYECKOMN EATEIbHOCTH B )KU3HEHHBIX CUTYalHsX;

10) oco3naHue 3HAUEHHUS CEMbH B JKM3HU YEJIOBEKa M OOIIECTBA, MPHUHATHE LIEHHOCTH
CeMEHHOMN KU3HH, YBAXKUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH;

11) pa3BuTHE S3CTETMYECKOIO CO3HAHMSI 4Y€pe3 OCBOEHHUE XYI0’KECTBEHHOI'O HAacleAus
HaponoB Poccun u Mupa, TBOPUECKOM IEATENBHOCTH 3CTETUYECKOIO XapakTepa.

MeTtanpeaMeTHble pe3yJabTaTbl OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW IMPOrpaMMbI
OCHOBHOTI'0 00111ero 00pa3oBaHUs JOJKHBI OTPAXkKAaTh:

1) yMmeHHe CaMOCTOSITENIBHO OIpEAesATh LEeIu CBOEro OOy4deHMs, CTaBUThb U
(dopmynupoBaTh JUIsl ceOsl HOBbIE 3a/laud B yueOe U IO3HABATEJIbHON AEATENbHOCTH, pa3BUBATh
MOTHUBBI U1 HHTEPECHI CBOEH MO3HABATEILHOM JESTEIBHOCTH;

2) yMeHHEe CaMOCTOSITEIbHO IUIAHMPOBATh IYTH JOCTUXKEHHUs IieNeil, B TOM 4ucie
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh HanOosee 3(()EeKTUBHBIE CITOCOOBI peIIeHUsT yUeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMEeHHE COOTHOCHUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYILECTBIISAThH
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JTOCTUIKEHHUS pe3yibTaTa, ONPEeAEssTh CIIOCOObI
JeICTBUI B paMKax MPEAJIOKEHHBIX YCIOBUNM M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEUCTBUS B
COOTBETCTBUU C U3MEHSIIOIIECHCS CUTyallueH;

4) yMeHUE OLEHUBATh INPAaBUIBHOCTb BBINOJIHEHUS] Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILICHUS;

5) BlajeHHE OCHOBAMU CaMOKOHTPOJI, CaMOOLICHKH, NPUHATHSA pEIIeHUuNd U
OCYILECTBJICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI U N03HABATEILHOM NEATEIbHOCTH;

6) yMeHuEe OIpeAensiTh NOHSITHUS, co3daBaTb OOOOILEHHUS, YyCTaHABIMBATh AHAJOTHUH,
KJaccu(puIUpoBaTh, CaMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUH Ui KJIACCH(PHUKAINH,
YCTaHABIMBAaTh MPUYMHHO-CIEJCTBEHHbIE CBSI3M, CTPOUTH JIOTHYECKOE pacCyKICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U [0 aHAJIIOTUH) U JIeJaTh BBIBOJBI;

7) yMeHue co3aaBaTh, IPUMEHATH U IPEOOPA30BbIBATH 3HAKK U CUMBOJIbI, MOJIEJIA U CXEMBbI
JUIs pelIeHnsl y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

8) CMBICIIOBOE YTEHHE;

9) ymMeHHMe OpraHM30BBIBaTh yue€OHOE COTPYAHMYECTBO U COBMECTHYIO J€ATEIBHOCThH C
YUUTEJIEM U CBEpCTHUKAaMU; paboTaTh MHIMBUYaJIbHO U B TPYIIE: HAXOAUTH 00Illee pelieHue u
paspeniatbe KOH(QJIUKTH HA OCHOBE COTJIACOBAHUS MO3ULUHI U yueTa HHTEPEecoB; (hOpMyIUpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHue OCO3HaHHO HCIMOJb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBMM C 3aaayei
KOMMYHHUKAIMK Ul BBIPAXKEHMSI CBOMX YYBCTB, MbICIEH M MOTPEeOHOCTEH; MJIAHUPOBAaHUS U
pETYJI LUK CBOEH NESATENIBHOCTH; BJIAJIEHUE YCTHOM M IMCBbMEHHOW pEeYbl0, MOHOJOTMYECKOU
KOHTEKCTHOM PEUbIO;

11) d¢opmupoBanue u pa3BUTHE KOMIETEHTHOCTHM B OOJIACTH  MCIIOJIb30BAHMS
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee MKT- xomnereHuuu); pasBUTHE
MOTHUBAllUM K OBJIQJCHUIO KYJbTYpOM AaKTHUBHOTO IIOJIb30BaHMUS CIIOBapsSIMH U JIPYTHMMH
MOMCKOBBIMU CUCTEMAMHU;

(B pexn. [Ipukaza Muno6puayku Poccun ot 29.12.2014 N 1644)

12) ¢popmupoBaHre U pa3BUTHE SKOJOTHUYECKOI'O MBINIJICHHS, YMEHUE MPUMEHATh €ro B

[IO3HABATEJIIbHOM, =~ KOMMYHUKAaTUBHOW, COLIMAIBHOM MpakTHKE U  IpoecCHOHATHLHON
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OpHUEHTAINH.

HN3ydyenue mnpeametrHoil obOjactu '"EcrecTBeHHOHay4YHble MNpeaMeThl'" T0JIKHO
ol0ecreynThb:

(hopMupOBaHUE 1IETOCTHON HAYYHOU KapTUHBI MUPA;

[IOHMMaHHUE BO3PACTAIOLIEH pOJIM ECTECTBEHHbIX HAyK M HAy4yHBIX MCCIEI0BaHUN B
COBPEMEHHOM MHpPE, IOCTOSHHOTO TMPOIecCa DSBOJIOUMK HAYYHOTO 3HAHUS, 3HAYMMOCTH
MEXIYHapOJAHOI0 HAyYHOT'O COTPYIHUYECTBA,

OBJIaJICHHE HayYHBIM MOAXOA0M K PEIICHUIO PA3IMYHBIX 3a7a4;

OBJIQJICHUE YMEHHUSAMH (OPMYIHMPOBATh THUIOTE3bl, KOHCTPYHUPOBATh, IPOBOJIUTH
9KCIIEPUMEHTHI, OLIEHUBATh MOJIYYEHHbIE PE3YIIbTAThI;

OBJIAJICHUE YMEHHUEM COIOCTAaBJISTh 3KCIEPUMEHTAIbHBIE U TEOPETHUUECKUE 3HAHMS C
O00BEKTUBHBIMH PEANHSIMU KU3HU;

BOCIIUTAHUE OTBETCTBEHHOI'O U OEPEKHOT0 OTHOIICHHS K OKPY>KaIOILEel Cpejie;

OBJIaJICHHE YKOCUCTEMHOM MO3HABATENbHON MOJICNBIO U €€ MPUMEHEHUE B IEJIAX [IPOrHO3a
HKOJIOTHYECKUX PHCKOB ISl 3[I0POBbS JIOAEH, 0€30MacHOCTH JKM3HM, KaueCcTBa OKPYXKarollen
Cpelibl;

OCO3HaHHE 3HAYMMOCTHU KOHIIETIIIUY YCTOMYNBOIO Pa3BUTHS;

dbopmupoBanue ymeHuit OezomacHoro u 3¢G¢GEeKTHUBHOTO HCIOIb30BaHUS J1a00paTOPHOTO
0o00py/s0BaHus, MPOBEIEHUS TOYHBIX M3MEPEHMM M aJEKBAaTHOW OLEHKU TOJYyYEHHbBIX
pe3yNbTaTOB, NPEICTABICHUS HAyYHO OOOCHOBAaHHBIX apryMEHTOB CBOHMX JICHCTBUH,
OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAJIM3€ yU4eOHBIX 3a1ad.

IIpenmerHble pe3yabTaThl HU3Y4eHUS TMpeAMeTHON oOnactu "EcTecTBeHHOHAY4HbBIE
MpEeAMETHI" TOJKHBI OTPAXKATh:

dusuka:

1) ¢bopmupoBaHue MpenCTaBICHUM O 3aKOHOMEPHOW CBA3M U I103HABAEMOCTU SIBJICHUI
npupoibl, 00 0OBEKTUBHOCTH HAyYHOTO 3HAHHS, O CHCTEMOOOpasyromeld ponu (HU3NKU IS
pPa3BUTHS JIPYTMX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOIHH; HAYYHOIO MHUPOBO33PEHUS Kak
pe3ynbTaTa U3y4yeHHUs] OCHOB CTPOCHHSI MaTepUH U (DyH/IaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

2) ¢dbopmMHupoBaHHE TEPBOHAYAIBHBIX TPEACTABICHUN O (PU3UUECKON CYIIHOCTH SIBICHHMA
Opupoabl (MEXaHUYECKUX, TEIUIOBBIX, AJEKTPOMArHUTHBIX M KBAHTOBBIX), BHUJAX MaTepuu
(BelecTBO M MoOJIE), JIBMKEHUU KaK CIOCO0€ CYIIECTBOBAHUS MAaTE€pPUH; YCBOEHHWE OCHOBHBIX
UACH MEXaHWKH, AaTOMHO-MOJIEKYJISIDHOTO YYEHHMs O CTPOCHMHM BELIECTBA, JJIEMEHTOB
JNEKTPOAMHAMUKM W  KBaHTOBOM (U3MKHM; OBJaJeHUE TMOHATHUMHBIM ammaparoM U
CHUMBOJIMUYECKUM S3BIKOM (PU3HKH;

3) mnpuoOpeTeHHe OmbiTa TPUMEHEHUsS HAYYHBIX METOJOB TO3HAHUS, HAOII0ICHUS
(Gu3nuecKkux SBICHUN, NMPOBENCHMS OIBITOB, NMPOCTBHIX IKCHEPUMEHTAIbHBIX HCCIEIOBaHUH,
OpsIMBIX M KOCBEHHBIX HM3MEPEHHM C HCIOJIb30BAaHMEM AaHAJOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX PUOOPOB; MOHUMAaHUE HEN30€KHOCTH MOTPEIIHOCTEH JTFOOBIX U3MEPEHUI];

4) noHuMaHue (U3MYECKUX OCHOB M TMPUHIUIOB JAeWcTBUS (paboThl) MallMH U
MEXaHU3MOB, CpPEICTB TMEPEIBI)KEHUS M CBS3M, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX
TE€XHOJOTMYECKHUX IPOLIECCOB, BIMSIHMS UX Ha OKPYKAIOLIYI0 Cpeay; OCO3HaHHE BO3MOXKHBIX
IPUYMH TEXHOTEHHBIX M 9KOJIOTHYECKUX KaTacTpod;

5) oco3HaHuE HEOOXOIUMOCTH NPUMEHEHHUS JOCTWKEHUN (U3MKU U TEXHOJIOTUH IS
paloHaIbHOIO TPUPOIOIOIB30BaHUS;

6) oBIaJeHHE OCHOBAMH O€30MaCHOTO HCIOIb30BaHUSI €CTECTBEHHBIX U HMCKYCCTBEHHBIX
3JIEKTPUYECKUX M MAarHUTHBIX TOJIEH, 3JIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3JIyueHUH BO H30ekaHUE WX BPEIHOTO BO3JEHCTBUS Ha
OKPYXKaIOIIYIO CPEely U OPraHU3M YEJIOBEKA;

7) pa3BUTHE YMEHUS TUIAHUPOBATH B MOBCEAHEBHON JKU3HU CBOM JIEUCTBUS C IPUMEHEHUEM
MOJIYYEHHBIX 3HAHUW 3aKOHOB MEXAHUKH, JJIEKTPOJUHAMUKH, TEPMOJUHAMHKUA M TEIJIOBBIX
SBJIEHUH C LIETIbI0 COepEeKEHUS 310POBbSI;

8) ¢opmupoBaHME TMpENCTaBICHUH O HEPALMOHATHHOM HCIOIb30BAHUN HPUPOIHBIX



PECYpCcOB M DHEPruu, 3arps3HEHUU OKpYKAloLled cpeAbl Kak CIEICTBHE HECOBEPILECHCTBA
MAaIIUH U MEXaHHU3MOB.

Conep:xanue yueOHOI0 npeamera

du3uka U pudnvyecKue MeToAbl U3YyUYeHHUs MPUPOIbI

@dusnka — Hayka o mpupoze. Ousnueckue Tena u sBieHus. HabmoneHnue u omnmcaHue
buzndeckux sBieHUH. DPU3HYECKUN SKCHEepUMEHT. MojenupoBaHue SBICHUH U OOBEKTOB
HIPUPOJIBI.

®usnueckue BEIMYMHBI M UX H3MepeHue. TOYHOCTh M MOTPEIIHOCTh H3MEPEHHI.
MexnyHapoiHas cucTemMa eIMHULL.

®usnueckue 3aKOHbl W 3aKOHOMEpHOCTH. Pu3uka M TexHuka. HayuHblii meTon
no3Hanus. Ponb ¢pusnku B GopMHpPOBAHNUN €CTECTBEHHOHAYYHOH IPaMOTHOCTH.

MexaHnn4yeckue siBJICHUS

MexaHnuueckoe JBW)KEHHE. MarepuaibHas TOYKa Kak MoJelb  (U3NYECKOTrO
Tena.OTHOCUTENIBHOCTh MeXaHU4ecKoro ABmxkeHus. Cucrema orcuera.dDU3NUYECKUE BEITUYUHBI,
HEOOXOIUMBbIE ISl OMMCAHUS JBMXKEHUS M B3aUMOCBS3b MEXJY HUMHU (IIyTh, IEpEMELICHUE,
CKOPOCTh, YCKOpEHHUE, BpeMs JABIKEHHUS). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE
IBWKEeHHE. PaBHOMepHOe JBMKEHME 1O OKpykHocTu. llepBelii 3akoH HeroTOHa U
unepuus.Macca Tena. [notHocTh BemectBa. Cuna. Enununel cuibl. Bropoii 3akoH HeroToHa.
Tperuit 3axkon Herotona. CBobogHoe mnageHue ten. Cunna TSXKECTH. 3aKOH BCEMHPHOTO
taroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocth. CBsA3p MeXay CHIION
TsOKeCTH W Maccod Tema. [Iunamomerp. PaBuopeiicTByromas cuna. Cuna tpenus. Tpenue
cKoJbxkeHus. Tpenue nokos. TpeHue B IpUpoae U TEXHHUKE.

Nmnynbe. 3akoH coxpaHeHMs UMITylbca. PeakTuBHOE ABM>KeHHE. MexaHndeckas padora.
MomnHocts. OHeprus. lloreHunanbHas U kuHeTHueckas 3Heprus. lIpeBpaieHne onHOro BHUIA
MEXAHUYECKOM dHEPruu B APyroil. 3aKOH COXpaHEHUS MMOJTHON MEXaHUYECKOU SHEPTUH.

[IpocTble MexaHU3MBL. Y CIOBUSL PaBHOBECUS TBEPJOTO Tela, UMEIOUIETO 3aKPEIUICHHYIO
OCbh ABWKEHUSA. MOMEHT cuiibl. [Jenmp msasxcecmu mena. Peryar. PaBHOBecHE cuil Ha pblyare.
Pbruaru B TexHuke, ObITY U npupojie. IlogBukHble U HenoABMXKHBIE OJI0KH. PaBeHCTBO paboT
MPU HMCTOJB30BAaHUM TMPOCTBIX MEXaHU3MOB («30JI0TOE MpaBWIO MeXaHHKWy»). Koadduiument
MI0JIE3HOTO AEUCTBUS MEXaHU3Ma.

HaBnenne TBepAbIX Ten. Enununel usmepenus naasineHus. CrnocoObl W3MEHEHUs
nasieHus. JlaBnenne xunkocrei u razos 3akoH [lackans. JlaBneHue >KMIKOCTH HAa THO U CTEHKHU
cocyna. CooOmaromuecst cocyasl. Bec Bozmyxa. AtmochepHoe pamnenue. l3mepenue
atMocdepHoro aasneHus. OnbiT Toppuyeruu. bapomerp-anepounn. AtmocdepHoe naBieHue Ha
pa3nuyYHbIX BeICOTaX. ['MapaBnuueckue MexaHu3Msl (Tpecc, Hacoc). JlaBneHue xUAKOCTH U rasa
Ha MOrpy>KEHHOE B HUX Teso. ApxuMenoBa cuna. [InaBanue ten u cynos BoznyxomnaBanue.

Mexannueckue koneOanus. Ilepuon, wactora, ammiuTyna kosneOaHui. Pe3oHaHsc.
Mexanuueckre BOJHBI B OAHOPOJHBIX cpenax. [[nuHa BoiHBI. 3ByK Kak MEXaHHWYecKas BOJIHA.
I'pOMKOCTB 1 BBICOTA TOHA 3BYKA.

TemioBbie sABJICHUS

Crpoenue BemiecTBa. ATOMBI U MOJEKYJbl. TemaoBoe ABUKEHHUE aTOMOB U MOJEKYII.
Juddy3us B raszax, >KUIKOCTAX M TBEPHBIX Tenax.bpoyHosckoe Osudicenue. B3anmopencTue
(mpuTsSKEHME M OTTAJIKMBAaHUE) MOJEKYyJ. ArperatHble COCTOSHHUSI BellecTBa. Paziuuue B
CTPOEHHUH TBEPABIX TEJ, )KUIKOCTEH U T'a30B.

TennoBoe paBHOBecue. Temmneparypa. CBsA3b TEMIEPATypPhl CO CKOPOCTBIO XaOTHYECKOIO
JBWDKEHUS yacTull. BHyTpeHHsst sHeprus. PaboTa u Teruionepenaya Kak CrocoObl M3MEHEHUS
BHYTPEHHEN OSHepruu Tena. TemnonpoBogHocTb. KouBeknusa. Mzmyuenwme. Ilpumepsr
TEIUIONEPEaul B MPUPOAE U TexXHUKe. KonMuecTBO TEIUIOTBHL. YAenbHas TEIIOEMKOCTb.
VYienbHas TemjgoTa CropaHusi TOIUIMBA. 3aKOH COXpaHEHHWS M NPEBpAICHHs] SHEPruu B
MEXAHUUYECKUX U TEIUIOBBIX Ipoueccax. IlnaBieHne u orBepAeBaHHE KPUCTAIIIMYECKHX TEIl.



VYaenpHas temora IuiaBieHus. Mcemapenue u konaeHcauus. [loryiomeHue sHepruu Impu
WCIIAPEHUN JKUJAKOCTU W BBIIEJICHUE €€ NpHU KOHAeHcauuu mapa. Kumenue. 3aBUCUMOCThb
TEMIIepaTypbl KUIMEHHUsS OT JaBJICHUS. YelbHas TEIUIOTa MapooOpa3oBaHUS W KOHICHCAIUH.
Bnaxnocts Bo3zayxa. Pabora raza mpu pacmmpenuu. [IpeoOpa3oBaHus 3HEpPTHH B TEIUIOBBIX
MalMHax (mapoBasTypOuHa, IBUTATEIh BHYTPEHHETO CTOPaHUsl, PEaKTUBHBIN ABurareis). KIT/]
TEIUIOBOM MAaIlIMHBL. JKon02UUecKUe npooaemMbl UCNOIb308AHUS MENTI08bIX MAULUH.

JIEKTPOMarHuTHbIE SIBJICHUSI

Onextpuzanus (Qundyeckux Teil. BzaumopeiicTBue 3apsikeHHbIX Ten. JlBa pona
IIEKTPUYECKUX 3apsiioB. JleMMMOCTh 3JIEKTPUYECKOrO 3apsiia. DJIEMEHTApHbIN AJIEKTPUYECKUI
3apAl. 3aKOH COXpPAHEHHs >JIEKTpUyYeckoro 3apsiaa. I[IpoBOAHMKH, MONIYIPOBOIHHUKU U
U30JSITOPBI DJIEKTPUYECTBA. DIEKTPOCKON. DIIEKTPUYECKOE TOJIe KaK OCOOBIM BHJI MaTepHHU.
Hanpsoicennocms a1exkmpuuecko2o noas.JISNCTBUE 3IEKTPUUYECKOTO IOJISI HA SJIEKTPUUYECKHE
3apsnsl. Konoencamop.nepaus snekmpuiecko2o nojisi KOHoencamopa.

OnekTpuyeckuii TOK. VICTOUHMKHM 3JIEKTPUYECKOro TOKa. DJIEKTpUYECKas Lenb U ee
cocraBHble yacTu. HampaBneHue u IEUCTBUA JIEKTPUUYECKOTO ToKa. Hocurenn anexkrpuyeckux
3apA0B B MeTauiax. Cuiia ToKa. DIIEKTPUUECKOE HANPSHKEHHUE. DJIEKTPUYECKOE CONPOTUBIICHUE
IPOBOAHMKOB. EMHMIIBI COTPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampsbkeHusa. 3akoH Oma g ydacTka Lenu. YJIelbHOe
conporusieHue. Peocrarel. IlocienoBaTenbHoe coelMHEHHME NPOBOAHUKOB. [lapamienbHoe
COEIMHEHHUE MPOBOJHUKOB.

PaboTa 37eKTpUYeCKOro Moy MO MEPEMENICHUIO AIEKTPHUYECKUX 3apsiioB. MOITHOCTh
3JIEKTPUYECKOT0 TOKa. HarpeBaHue NpOBOJHUKOB 3JIEKTPUUECKHMM TOKOM. 3akoH J[[xoyns -
Jlenna. DneKkTpUYeCcKre HarpeBaTelbHbIC U OCBETUTEIbHBIE MPHOOPHL. KopoTKOe 3aMbIKaHueE.

MarnutHoe none. UHayknus MarHuTHOro nosis. MarautHoe nosie Toka. OneIT Dpcrena.
MarauTtHoe 10JIe TOCTOSIHHBIX MAarHuTtoB. MarHutHoe 1mosie 3eMiM. OJIEKTPOMarHwur.
MarnuTtHoe 1moJie KaTylku ¢ TOKoM. lIpumeHeHue snekTpomMarHuroB. [[eficTBUE MarHUTHOIO
10JI1 Ha NMPOBOJHUK C TOKOM M JIBWXKYILYIOCS 3apsbkeHHyto udactuny. Cuna Amnepa u cuna
Jlopenya. DnekTpoaBUrarTenb. SIBIeHne 31eKTPOMarHuTHOM UHAYKIUA. OnbiTel Papajes.

DOnekTpoMarHuTHele  KojeOaHus. KonebamenvHwili  KOHmyp.  OnekmpoeceHepamop.
Ilepemennviii mox. Tpancgpopmamop. llepenada >MEeKTPUUECKONW DHEPIUU Ha PACCTOSHUE.
DNeKTpOMarHuTHBIE BOJHBI M WX CBOWCTBA. [Ipunyunst paouocesasu u menesuoeHnus. Biusnue
9NeKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMBI.

CBer -—onekrpomarHuTHasiBoiaHa. Ckopocts cBera. Mcrounmku cBeta. 3aKoH
IPSIMOJIMHEMHOTO paclpOCTPaHEHUE CBETa. 3aKOH OTpakeHus cBera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE paccTOsSHUE U ONTHYECKasl cuja JuH3bl. M300pakenue
npeaMera B 3epkasie W JmH3e. Onmuueckue npubopwvl. 1'na3 Kak ONTHYECKas cHCTEMa.
Hucniepcus cBera. Mnmeppepenyus u ougpparxyus ceema.

KBanToBbIe fIBJICHUSA

Crpoenue aromoB. IlnanerapHas Mozaens aroma. KBaHTOBBIN XapakTep MOIVIOMIEHUS U
UCITyCKaHMsI CBeTa aTOMaMH. JInHeHuaThle CIIEKTPBI.

OmneiTel Pezepdopaa.

CocraB atomHoro snpa. IIpoToH, HEHWTPOH M DIEKTPOH. 3aKOH OWHIITEWHAa O
IPONOPLUMOHAILHOCTY MacChl U AHEpruu./[epekm macc u SHepeus ceA3U AMOMHBIX 50ep.
PagnoaktuBHocTh. Ilepumon momypacmana. Anbda-uznydenue. bema-uznyuenue. I'amma-
usnydyenue. Snepueie peakuuu. Mctounuku sHeprun ConHua U 3Be3[. SlaepHas sHepreTHka.
Okonoeuueckue npobremvl pabomvl amomuwlx dnekmpocmanyui. Jlozumerpus. Bausuue
PAOUOAKMUBHBIX UTYUEHUL HA HCUBbLE OPSAHUIMBI.

Crtpoenue u 3Bo0nuA Beesiennoi

['eonenTpruueckass u renvoneHTpuUYeckass cucteMbl Mupa. Dusnyeckas MNpupoaa
HeOecHbIx Ten ConHeuHol cuctemsbl. Ilpoucxoxxaenne ConHeunoi cuctembl. Pusnyeckas
npupona Connua u 38e31. Ctpoenue Beenennoii. Opomtonust Beenennoit. ['unoresa bonbmioro
B3pbIBa.



IIpumepHBbIe TeMBI JJA00PATOPHBIX M MPAKTHYECKHUX PadoT

JlaGopaTopHble pabOTHl (HE3aBUCHMMO OT TEMAaTUYECKOW NPHHAIICIKHOCTH) ICIISATCS
CJIEIYIOIINE TUIIBIL:

1. IIpoBeneHue nNpsAMbIX U3MEPEHUN HU3NYECKUX BETUUYNH

2. Pacyer mo mMONyYeHHBIM pe3yabTaTaM NpPSIMBIX H3MEPEHUI 3aBUCHMOTO OT HHX
napamerpa (KOCBEHHbIE U3MEPEHNU).

3. HaOmioneHnue sBIEHW M IOCTAaHOBKA OMNBITOB (HA KayeCTBEHHOM YPOBHE) TII0
oOHapyKeHHIO (PAKTOPOB, BIUAIOUIMX HAa IPOTEKAHNE IaHHBIX SBJICHUM.

4. WccnenoBaHWe 3aBUCHMOCTH OJHOW  (PU3MYECKOW BEIMYMHBI OT JPYyrod ¢
IPEJCTaBICHUEM PE3yJIbTaTOB B BUJIE T'paduKa UM TaOIULIbI.

5. TlpoBepka 3aJaHHBIX MPEANONOXKEHHUH (MpsIMbIE U3MEpEHUs! (PU3NYECKUX BEIHYUH U
CpaBHEHME 33JJaHHBIX COOTHOILEHUH MEXy HUMH).

6. 3HaKOMCTBO C TEXHHYECKUMH YCTPOHCTBAMU U X KOHCTPYHPOBAHUE.

JIrobast paGouass mporpamma JOJDKHA IPEeJyCMaTpUBaTh BBINOJIHEHUE J1a00PaTOPHBIX
paboT Bcex yka3aHHBIX TUNOB. BbIOOp TemMaTwku M uyucia paboT KaKAOro THMA 3aBHUCHUT OT
ocoOeHHocTel padoueit mporpamMmbl 1 Y MK.

IIpoBenenue NpAMbIX H3MepeHNi pU3nUeCKNX BeTUYHH
W3mepenue pazmepoB Tedl.

W3mepeHune pazMepoB MajibIX Tell.

W3mepeHue mMacchl Tena.

N3mepenune oobema Tena.

W3mepenue cuibl.

W3mepenue BpeMeHH mporiecca, epruoia Koaedanui.
W3mepenue tremmnepaTypsl.

W3mepenue naBiaeHus Bo3ayXa B OaJlIOHE O] IOPIIHEM.
M3mepeHue cuiibl TOKA U €ro peryjupoBaHue.

10.3mepenue HanpsKeHUs.

11.M3mMepeHue yriioB NajeHus U NpeIOMICHHS.

12.3mepenne pOKyCHOro pacCTOSHUS JTUH3BL.

13.3mepenne paauoakTUBHOTO (poHA.

Pacuyer mo moJiydeHHBIM pe3yJabTaTaM NPSMbIX H3MePeHUi 3aBHCHMOr0 OT HHX
napamMerpa (KOCBeHHbIE¢ H3MEpPeHHsl)

W3mepeHue MiIoTHOCTH BEILECTBA TBEPOTO Tea.

Onpenenenne k03P PpUIHEHTA TPEHUS CKOIbKEHHS.

Omnpenenenne KecTKOCTU IPY>KUHBI.

OmnpezneneHye BBITAIKMBAIONICH CHIIBI, AEUCTBYIOLIEH Ha MOTPYKEHHOE B JKUIKOCTH

CoNoO~wWNE

el N =

TEJIO.
OnpeneneHre MOMEHTA CUJIBL.
W3mepeHne ckopocT paBHOMEPHOTO ABUKEHHUS.
W3mepeHue cpeiHel CKOPOCTH IBHIKEHUS.
H3mepeHne yCKOpeHUs paBHOYCKOPEHHOTO IBUYKEHUS.
9. Omnpenenenue paboOTbl U MOLTHOCTH.
10.0Onpenenenre 4acToThl KoieOaHUM Ipy3a Ha IPYKUHE U HUTH.
11.0npenenenne OTHOCUTENBHOM BIaKHOCTH.
12.0npenenenue KoJIU4eCTBa TEMIOTHI.
13.0npenenenne yenbHON TEMIOEMKOCTH.
14.3mepenrie paboThl U MOILITHOCTHU AJIEKTPUUYECKOTO TOKA.
15.1i3mMepenne conpoTHBICHHUS.
16.0npeneneHne ONTUYECKON CUIIBI JIMH3BI.
17.MlccnenoBanre 3aBUCMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00beMa MOrpyKEHHOH yacTu
OT IJIOTHOCTH UJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH M MacChl Tea.
18.MccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS OT XapaKkTepa MOBEPXHOCTH, €€
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HE3aBHCHMOCTH OT IIOILAH.
Ha0aronenne siBJieHMHd M IMOCTAHOBKA ONBITOB (HA KayeCTBEHHOM YPOBHE) IO
00Hapy:keHHI0 GAKTOPOB, BJMSIOIINX HA NPOTEeKAHHUE JTAHHBIX SIBJIEHU I
1. HaGnronenne 3aBUCMMOCTH Mepuoja KoJiebaHWil Tpy3a Ha HHUTH OT JUIMHBI U
HE3aBUCHMOCTH OT MAcChl.
2. Habnionenue 3aBHCHUMOCTH Ilepuoja KoyieOaHWi Tpy3a Ha HpPYXKHHE OT MacChl U
KECTKOCTH.
Habmtoienue 3aBUCMMOCTH JJaBJIeHUS ra3a oT 00bemMa U TeMIIepaTyphl.
Habumronenne 3aBUCHMOCTH TEMITEpPATypbl OCTHIBAIOIIEH BOJBI OT BPEMEHHU.
HccnenoBanue sBlI€HUS B3aUMOACHCTBYSI KAaTYIIKU C TOKOM M MarHUTa.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.
Habmtoienue siBieHus OTpaxXeHHs U MPEIOMIICHUS CBETA.
HaburoneHune sBIeHMS TUCIEPCUN.
OO6HapyxeHre 3aBUCHMOCTH COINPOTHUBIICHUS MPOBOJAHHMKA OT €ro MapaMeTpoB U
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BEILIECTBA.
10.MccnenoBanue 3aBUCMMOCTH Beca Tella B )KUJKOCTU OT 00beMa MOrpyKEHHOH YacTH.
11.MccnenoBanne 3aBUCIMOCTH OJTHOW (PM3NYECKOM BETMUMHBI OT APYTOH C

IPE/CTaBICHUEM PEe3yJIbTaTOB B BUJIE TpaduKa UK TaOIULIbI.
12.WccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.
13.MccnenoBanue 3aBUCUMOCTH IIyTH OT BpEMEHU IIPU PAaBHOYCKOPEHHOM JIBUXKEHUU 0€3

Ha4yaJbHOU CKOPOCTH.
14.MccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U IYTH IIPU PABHOYCKOPEHHOM

JIBU)KCHUH.
15.MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CUJIBI JIaBJICHUS.
16.MccnenoBanue 3aBUCUMOCTH Ae(pOpMaIuy MPY>KUHBI OT CHIIBI.
17.MccnenoBanue 3aBUCUMOCTH TIepuo/ia KoieOaHui Ipy3a Ha HUTHU OT JUIMHBL.
18.HccrenoBanue 3aBHCUMOCTH TIEpHOJIa KOIEOaHU TPy3a Ha MPYKUHE OT )KECTKOCTHU U

Macchl.
19.UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOIHHUK OT HATIPSIKCHHUS.
20.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HalpsKEHHUS.
21.MccnenoBanne 3aBUCHMOCTH yTJIa TIPEJIOMIICHUS OT YTJa MajeHusI.

IIpoBepka 3a5aHHBIX NPeANOJIOKeHUH (MPsiMble H3MepeHus (PU3MYeCKUX BeJIMYHH

U CpaBHEHMe 3aJaHHBIX COOTHOIIEeHuH Mexkny Humu). [IpoBepka runores
1. TIpoBepka runoTe3sl 0 IMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B TpyOKe

OT TeMITePATYypHI.

2. IlpoBepka  THUIOTE3bl O  MOPSIMOM  MPOMOPIHOHAIBHOCTH  CKOPOCTH  IIPH

PaBHOYCKOPEHHOM JBM)KEHUU MPONUICHHOMY ITYTH.

3. IIpoBepka rumoTessl: MpH MOCIEJOBATENbHO BKIOYEHHBIX JIAMIOYKU U MIPOBOJIHUKA

WIN IBYX MTPOBOJIHUKOB HANIPSKEHHSI CKIIAIBIBATH HENb3sT (MOXKHO).

4. TlpoBepka nmpaBuiIa CI0KEHUS TOKOB Ha JABYX MapajlIeIbHO BKIIOUEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMH U UX KOHCTPYHPOBaHUe

KoHcTpynpoBaHue HaKJIOHHOM IJIOCKOCTH € 331aHHbIM 3HaueHuem KII/I.

KoncTpynpoBanue apeomMeTpa 1 HCIIBITAHUE €T0 PA0OTHI.

COopKa 2JeKTpUYECKOH LIeMU U U3MEPEHUE CUJIbI TOKA B €€ PA3TUYHBIX YIaCTKaX.

COopKa >7eKTpOMarHuTa M UCIIBITAHUE €T0 JICHCTBHS.

. VI3yyeHue >1eKTpUYEeCcKOro ABUraTesIs IOCTOSTHHOTO TOKa (Ha MOJIEINN).

10 KoHcTpynpoBaH#e dI1eKTpOABUTATENS.

11.KoHcTpynpoBaHue MOJIENH TEJIECKOTIA.

12 .KoHcTpynpoBaHUe MOJICIH JOAKH C 3aJJaHHOH I'Py30M0IBEMHOCTHIO.

13.0uenka cBoero 3peHus 1 mo00p OYKOB.

14 KoncTpynpoBaHue mpocTeiiiiero reuepaTopa.

15.13yuenne CBOIICTB U300paKeHHs B JIUH3aX.
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Y4yeOHo-TeMaTHUYECKHI IJIAH

KomnaectBo 4aCOB, OTBCACHHBIX HAa NU3YUCHUC (bI/ISI/IKI/I B OCHOBHOM IIIKOJIE

Ne
Tema(pazaen)/knacc 7 Kj1acc 8 KJacc 9 kiacc BCETO 10 (paKTy
1 duzuka u pusnUecKHe MeToAbl H3yUYeHHs 4 ) i 4
MPHPOABI
MexanuyecKue siBJIECHHUS: 58 - 50 108
-KUHemMamuxda 4 - 18 22
5 -OUHAMUKA 54 N 12 66
-3AKOH COXPAHEHUs. UMRYIbCA U MeXAHUYECKOU . . 7 7
SHepauu
- MexaHuyecKue KoieOanus u 80JHbl. 36yK - - 13 13
TenoBble IBJIEHUS: 6 25 - 31
3 - cmpoeHue U CB0UCMBA Beuecmed 6 - - 6
-Men108vle s61eHUs. - 25 - 25
- 43 25 68
DJIEKTPOMATHUTHbBIE SIBJICHUST:
4 -27leKmpudecKue a61eHus - 28 - 28
- 9NEKMPOMACHUMHOE NOJIe i} 6 18 24
- onmuyecKue siIeHUs.
- 9 7 16
6 KBanToBbBIE siBJICHMSI - - 22 22
7 Ctpoenne u 3BoJ01usA Beestennoi - - 5 5
8 Bcero: 68 68 102 238




TemaTnyeckoe MIAHMPOBAHUE HA YPOBEHb OCHOBHOI0 00111€r0 00pa3oBaHus N0 pusuke

Paznenbl, Tembl Kon- | Conmepxkanue yueOHOTO ipemeTa, [Tnaaupyemblie pe3yabTaThl OCBOCHHS YI4eOHOTO Kon-Bo Kou-Bo
POrPaMMBI BO Kypca. npeaMera YPOKOB MIPaKTH-
4acoB KOHTPOJISL | YECKHUX
pabor
®Du3uka u pu3nyecKue MeToAbl U3ydeHus Npupoasl (4 1)
duzuka u 4 ®dusuka — Hayka O IIPUPOIE. BbinycKHUK HayuuTCS: 14-
(pusnyeckne MeToABI dusnueckue TEena u SIBJICHUS. e coOiromarh TpaBmia OE30MaCHOCTH U nab.pad.
U3Yy4YeHHSs] IPUPOABI Habmonenne n onucanue QU3MYECKHX | OXpaHbl Tpyga Ipu pabore ¢ y4eOHBIM | (7 ki)
ABjeHUi. DU3NYECKUH DKCIEPUMEHT. | 1TabOpaTOPHBIM 000PYI0BAHHEM;
MO,Z[GJ'II/IpOBaHI/Ie SBJICHUH M OOBEKTOB ® JTIOHUMATh CMBICJI OCHOBHBIX
MPUPO/IBL. (¢u3MUecKUX  TEPMHUHOB:  (U3WYECKOE  TeJo,
@usnyeckne BEIWYMHBI M HUX ¢dbusmdeckoe sBIeHUE, (Qu3MUeckas BeIUYHMHA,
HN3MCPCHUC. TounocTs u IIOTPCIIHOCTD | e TMHULIBI U3MEPCHUS,
u3MepeHuil. MexaynaponHas cucrema ® pacro3HaBaTh MPOOJEMBbI, KOTOpHIE
CAMHMIL. MOXXHO PpEUIUTh TNpU TMOMOIIM  (PUINYECKUX
dusnueckue 3aKOHBI U | METOOB; AHAIM3UPOBATH OTHACIBHBIE  ATAlbl
3aKOHOMEPHOCTH. DH3MKa M TEXHHKA. | poBe/ieHMs HCCIIENOBAHUI H MHTEPIPETHPOBATH
Hayunblii  MeTon mo3HaHHA. PONb | pesynprarThl HAGIONCHHIT H ONBITOB;
buzuku B dbopMUpoBaHUH
€CTECTBEHHOHAyYHOU IPaMOTHOCTH.
Mexanuueckue sipjaenus (1084)
Kunemaruka 22 MexaHuueckoe IBUKEHHE. BbInycKHUK HAY4YHUTCSH: 24 19-
MarepuanbHas TOYKa KaKk MOJEIb e pacrosHaBaTh MeXaHuueckue sieHus | (1u-7x, nab.pad
¢usmaeckoro Tena.OTHOCUTETLHOCTh U OOBSICHATH HA OCHOBE HMEIOIIMXCS 3HaHui | 149-9 ki) (9xu)

MEXAHUUYECKOT0 IBMKeHus. Cuctema
orcueTa.DPu3nyuecKre BEIUUNHBI,
HE00XO0/IMMBIE JIJIs1 OMUCAHUS JABHXKEHUS
Y B3aUMOCBSI3b MEXAY HUMH (ITyTbh,
IEepPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
BpeMms IBHKeHus ). PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE

OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS TNPOTEKaHUS
STUX SIBIICHUW: PAaBHOMEPHOE U HEPaBHOMEPHOE
JBUKEHHE, pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE  JIBM)KEHHE, OTHOCUTEIbHOCTD
MEXaHHYECKOI0 JBIKEHHS, CBOOOAHOE MajieHHe
TE€Jl, PAaBHOMEPHOE MABW)XEHHME IO OKPYKHOCTH,




JBIOKeHUe. PaBHOMEpHOE IBUKEHUE 110
OKPYKHOCTH.

JInnamuka

66

IlepBbii  3axkon HprooToHa n
uHepuus.Macca  Tena. IInoTHOCTE
BemiectBa. Cuma. EnuHWIbl  CUIIEL
Bropoii 3akon HeroTona. TpeTuii 3aKoH
Herorona. CBoOojgHOoe mazeHue TeIl.
Cuna TsKEeCTH. 3aKOH BCEMHUPHOTO
taroteHusi. Cuia ynpyroctu. 3aKoH
I'yka. Bec Tenma. Heecomocts. CBs3b
MEXIY CWION TSDKECTH M MaccoM Tena.
JlnHamomeTp. PaBHopeiicTByrOmas
cuia. Cuna TPEHMUSL. Tpenue
CKoJibkeHus. Tpenue nokos. TpeHue B
MIPUPOJIE U TEXHUKE.

JlaBrieHHne TBEPABIX TEIN.
E quaunst U3MEpEHUS JIABJICHUSL.
CroocoOsbl N3MEHEHU TaBJICHUS.

JaBnenue >KHAKOCTEW M Ta30B 3aKOH
ITackans. [/laBieHue KHUIKOCTH Ha JTHO
u creHku cocyna. CooOmarommecs
cocyasl. Bec Bo3myxa. AtmocdepHoe
nasienue. M3mepenue atmocdepHOro
JaBJICHHUSL. OnpiT Toppuuennu.
bapomerp-anepou. ATMocdepHoe
NMaBJICHHE Ha Pa3IUYHBIX BBICOTaX.
['mppaBnuueckne MexaHU3MBI (TIpecc,
Hacoc). JlaBiieHne XKUAKOCTH W raza Ha
MOTPYKEHHOE B HUX TEJIO. ApXUMEI0Ba
cuna. IlmaBanme Tem u  cydoB
Bo3nyxomnnaBanue.

UHEPLUS, B3aUMOJCHUCTBUE TEJI, PEAKTUBHOE
NBIDKEHUE, Tepefadya  JaBJICHUS  TBEPIbIMHU
TeJaMH, JKUJIKOCTIMH M Ta3aMH, aTMochepHoe
JIaBJICHUE, TUIABAaHHWE TEJI, PABHOBECUE TBEPIBIX
TeJl, UMEIOIIUX 3aKPEIUICHHYI0 OChb BpAIllCHUS,
KoJieOaTeIbHOE JBUXKEHUE, PE30HAHC, BOJHOBOE
IBIKEHUE (3BYK);

® ONUCHIBATh M3YyYEHHBIE CBOMCTBA TEJI U
MEXaHWYECKHUE SIBIICHUSI, UCTIONIB3Ys (pu3nueckue
BEJIMYUHBI: NyTh, IEPEMELIEHUE, CKOPOCTb,
YCKOpEHHE, TepHoJi OOpallleHus, macca Tea,
IJIOTHOCTh BEIIECTBA, CHa (CHiia TSDKECTH, CHIa
YOPYrOoCTH, CHJIA TPEHHsI), JABJICHHE, HMITYJIbC
Tela, KUHETUYeCKas »dHEprusi, MNOTCHIUAIbHAS
SHEpTUsi, MEXaHudeckas padoTa, MeXaHW4YecKas
momiHocTh, KIIJ[ mpum coBeprieHun paboThl ¢
KCMOJIb30BAHUEM MPOCTOIO0 MEXaHWU3Ma, CHuJia
TpEHUs, AaMIUIUTyJda, [EepUoJ U 4acToTa
KoJieOaHW#, JJIMHA BOJHBI U CKOPOCTh €€
pacnpoCTpaHEHHUs; MpPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICI MCIOIb3yEeMbIX
BEIMYMH, WX  OOO3HAYeHHI U  €IUHHIBI
W3MEPEHHS, HAXOJUTh (POPMYIJIBI, CBSI3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HAUYCHHE (HU3UUECKOM
BEJINYHHBI;

® aHAJIU3UPOBATh CBOMCTBA Tell,
MEXAHUYECKHE SIBJICHUS W TMPOIECCHI, MUCIOIb3Ys
(u3nuecKkre 3aKOHBI: 3aKOH COXPAHEHUS YHEPTHH,
3aKOH  BCEMHPHOTO  TSATOTCHWsS,  TPHUHIIHUI
CyNEPIO3ULIUU CHII (HaXOXKICHUE
paBHogelcTBytomed cuibl), [, 11 u Il 3akonbI

4yq
(34-7 k1,
1 4-9 ki)

74-

71a6.pao.
(64-7xu1,
149-9 k)




3aKoH coXpaHeHUs
HMITYJIbCA H
MeXaHHYeCKOM
JHEPrum

Nmnynbe. 3akoH CoOXpaHEHUSs
UMITyJibca. PeakTuBHOE  JIBH)KCHHE.
Mexanudeckas pabora. MOIIHOCTS.
DHeprusi. [TorenuumanpHas u
KHUHeTHu4eckas sHeprus. lIpeBpaimienue
OJIHOTO BHUJAa MEXaHUYECKON IHEPruu B
JIpyroi. 3aKOH COXpaHCHHS IOJHOU
MEXaHUYECKON IHEPTUU.

IIpocThie MeXaHU3MBI. Y CIIOBUS
paBHOBECHs TBEPAOIrO TeJja, UMEIOIIETO
3aKPEIUICHHYIO0 OCh JBUKE€HUsS. MOMEHT
cunel. [lenmp msascecmu mena. Peryar.
PaBHOBecue cui Ha peluare. Poryaru B
TeXHUKe, ObITy U npupoje. [logsukHbIe
U HemoJBIWXKHBIE Onoku. PaBeHCTBO
paboT TpH MCHOIB30BAHUHU TMPOCTHIX
MeXaHU3MOB  («30510TO€  TMPaBUIO
MexaHukn»). KoadpuuueHT nosnesHoro
JIEMCTBUSI MEXaHU3MA.

Mexanunueckue
K0JIe0aHUud U
BOJIHBL.3BYK

13

Mexannyeckue KoaeOanusl.
[Tepuon, 4acrora, aMILTUTY/1a
kosicOanmii. Pe3onanc. MexaHndeckue
BOJIHBI B OJHOPOJHBIX cpenax. [lnuna
BOJIHBI. 3BYK KaK MEXaHW4YeCKasl BOJHA.
['poMKOCTB U BBICOTa TOHA 3BYKA.

HeroToHa, 3aKOH COXpaHEHUS HMIYJbCa, 3aKOH
I'yka, 3akon [lackais, 3akoH Apxumena; mpu 3ToM
pa3nuyarh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOe BHIPAXKCHHE;

® paznIuyaTh OCHOBHBIE pU3HAKU
M3YYCHHBIX (PU3UYECKHX MOJIENe: MaTepraibHas
TOYKa, MHEPIMAJIbHASI CUCTEMa OTCYETa;

e pelaTh 3aJa4d, UCIIONB3Ys (U3HUECKUe
3aKOHBI (3aKOH COXpaHEHHUS SHEPruu, 3aKOH
BCCMHUPHOT'O TATOTCHHA, NPUHLUII CYIICPIIO3ULIUN

cun, I, I um III 3akonsl HpOTOHA, 3aKOH
COXpAaHEHUs MMITYJbCa, 3akOoH ['yka, 3aKoH
[lackans, 3akoH Apxumena) u  (QOpPMYJbL,
CBs3bIBatOLME (PU3MUYECKUE BEIMYMHBI (IYTh,

CKOpOCTh, YCKOpEHHE, Macca Tella, IJIOTHOCTh
BEIIECTBA, CHWJIA, JaBJICHUE, HMILYJIbC Tea,
KMHETUYECKasi YHEPrHsl, NOTEHLIUAIbHASI SHEPIHUs,
MexaHuueckas paboTa, MEXaHU4YeCKask MOILHOCTb,
KIIJI mnpocroro MexaHu3Ma, CWila TpEHUs
CKOJIbJKEHUS, KOAPOUIMEHT TpEeHUus, aMIUIUTYa,
NEepUol M 4acToTa KoyieOaHuM, JUIMHA BOJHBI U
CKOPOCTb €€ paclpOCTPaHEHMs): Ha OCHOBE
aHaJ3a YCIOBHMS 3a/ladd 3alMChIBaTh KpaTKOE

YCIIOBUE, BBLACHATh (PU3NYECKHE BEIUYMHBI,
3aKOHBl W (QOpMyIbl, HEOOXOAUMBIE s €€
pelleHns, MPOBOAUTH pacdyeTbl M OLIEHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAUYEHUs! (PU3UUECKOM
BECJINYHHBI,;

e coOmojaTh mpaBwiia 0E30MacCHOCTH U
OXpaHbl Tpyda Tnpu pabore ¢ Y4eOHBIM U
71a00paTOpPHBIM 000PYIOBAaHUEM;

® pacro3HaBaTh NPOOJEMbI, KOTOpHIE
MOXKHO pEUIMTh NpU TOMOIIM  (PHU3HYeCcKHX

24 24-
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METOJIOB; AHAIN3UPOBATH OTAEIBHBIC  ATAIlbI
MIPOBEICHUS MCCIEIOBAaHUN M WHTEPIPETHUPOBATH
pe3ynbTaThl HAOJIIOICHUH U OTIBITOB;

® CTaBUTh OMBITHl TI0 HCCIEIOBAHHIO
¢bu3n4YecKux SBICHUNA WM (PU3UUYECKUX CBOWCTB
Ten 0e3 MCIOJIb30BaHUS MPSIMBIX U3MEPEHHH; MTPH
3TOM dbopmynupoBaTh npobnemy/3agaqy
y4e0HOTO HKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY U3
MPEUIOKEHHOTO 000PYIOBaHMS; TPOBOIUTH OIIBIT
1 GOpMYIHPOBATH BHIBOJIBI;

® TIOHMMATh pOJb  OKCIIEPHUMEHTa B
MOJTyYSHUN HAYYHOU WH(POpMAIINH;

® IIPOBOJUTH npsIMbIe U3MEpEeHUs
(U3MUECKUX BEIMYHMH: BPEMs, PacCTOSIHUE, Macca
Tenma, o0beM, CWIa, TPU ITOM BBIOUPATH
O THMAJIbHBIN crioco0 U3MEpEeHHUS u
WCTOJNB30BAaTh MPOCTEHIIME METOABl  OLEHKH
MOIPELIHOCTEN U3MEPEHUN.

® IIPOBOJMTH UCCIIEIOBAHHE
3aBUCUMOCTEN duznyeckux BEJINYUH c
HCIIONB30BAHUEM MPAMBIX U3MEPEHUMN: IPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, ¢bukcupoBarb
pe3yabTaThl MIOJIyYEHHON 3aBUCUMOCTHU

(u3MYeCKrX BEIUYUH B BUJIE TAOIUI U IpauKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEIOBAHHS;

® [POBOAWTH KOCBEHHBIE  H3MEpPEHUs
¢u3NYeCKUX  BEJIMYMH: TNPH  BBITOJHEHUU
U3MepeHuil  coOHupaTh  AKCHEPHUMEHTAIbHYIO
YCTaHOBKY, CJEysl NPEIJIOKEHHOW HHCTPYKLIHH,
BBIYHCIISTH 3HAYEHUE BEIMUUHBI U aHAJIM3UPOBATh
MIOJIyYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
TOYHOCTH U3MEPEHMII;

® AHAIM3UPOBATh CHUTYAIlUUd NPAKTHKO-




OPUEHTHPOBAHHOI'O XapakTepa, y3HaBaTh B HHX
MPOSIBJICHUE W3YYEHHBIX (DU3NYECKUX SBIICHHNA
WY 3aKOHOMEPHOCTEN M MPUMEHSITh UMEIOIIHUECS
3HAHUS IS UX OOBSCHEHUS;

® [IOHHMMATh IPUHLHUIIBI ACHCTBUS MAIUH,
pUOOPOB U TEXHUUECKHUX YCTPOMCTB, YCIOBUS HX
0€30MaCHOTO HCIIOJIb30BAaHHUsSI B IOBCETHEBHON
KU3HH;

® JCIIOJb30BAThH pu BBIITOJIHCHUH
y4eOHBIX 3a/1a4 HAYYHO-TIONYJISIPHYIO JINTEPATYPY
0 ¢buznyeckux SIBJIICHUSX, CIIpaBOYHBIE

Marepuaisl, pecypcel IHTEpHET.

BbIyCKHUK  MOJYYUT BO3MOKHOCTH
HAYYUTHCS:

® UCNONBL306AMb 3HAHUSA O MEXAHUYECKUX
AGIEHUAX 8  NOBCEOHEBHOU  JCUBHU  O0JiA
obecneuenusi Oe3onacHocmu npu 0OpaweHuu ¢
npubopamu U mexHUYecKUMUu yCmpoucmeamu, 0s
COXpaHeHusi 300p06bs U COONOOEHUs HOPM
9KOJIO2UHECKO20 N0BeOeHUs 8  OKpydcarowell
cpeoe;

® NPUBOOUMDb NpUMEPbl NPAKMUYECKO20

UCNONIb308AHUS Qusuueckux 3HaHUL 0
MEXAHUYECKUX SAGNeHUAX U PUIUYECKUX 3AKOHAX;
npumepul UCNONIL30BAHUSA 60300HO8I51EMbIX
UCTNOYHUKO8 9Hepauu; 9KONO2UYECKUX
nocieocmeull  UCCIe008anUus  KOCMUYECKO20
npoCmMpancms;

® pasiuvyambsv cpaHuyvbl NPUMEHUMOCMU
cﬁusuttecxux 30KOHO8, noHUMAamb 66’8061/1/;1/!11
xapakmep qbyﬂdameumaﬂbelx 34KOHO6B (S'CZKOH
COXpaHeHu: MexaHuyeckou OHepcuu, 3dKOH
COXpAHEeHU: umnyisvca, 30KOH 6CEMUPHO2O0




Ms2OMenUss) U 02PAHUYEHHOCMb UCHOb306AHUS
yacmuwix 3akoHo8 (3akon I'yka, Apxumeoa u op.);

®  HAXO00UMb A0EK8AMHYIO NPEONONCEHHOU
3a0aue  uzuueckyro - Mooelb,  paspeuams
npobnemy Kaxk Ha OCHO8e UMEIWUXCA 3HAHUU NO
MeXaHuKe ¢ UCNOb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU,
0CO3HABAMb YEHHOCMb HAYYHBIX UCCACO0BAHUI,
ponb Pu3UKU 8 pacuupeHuu npeocmasienutl. 0o
OKpYJicaloujeM Mupe u ee 6KIA0 8 YIVuuleHue
Kayecmed HCUusHu,

® UCNONL306AMb  NpUEMbl  NOCMPOECHUS.
Qusuueckux mooeneti, noucka u HopmyIuposKu
O00KA3aMenbCme  GblOBUHYMbBIX — 2unomes U
meopemuyeckux 6b160008 Ha OCHOBE IMNUPUYECKU
VCMAHOBIEHHBIX (haKmos,

® (CPABGHUBAMbL  MOYHOCMb  UBMEPEHUS.
Quzuueckux — GeluyuUH N0  GeIUUUHE — UX
OMHOCUMENbHOU NOZPEUWHOCMU NpU NPOGedeHUU
NPSAMBIX USMEPEHUIL;

® CamMocmosmenbHo npo6oouUms
KOC8EHHble — UBMEPEHUs. u Uccn1e008aHus
Quzuueckux — GeIUUUH  C  UCNOTb30BAHUEM
PA3IUYHbIX  CNOCOD08  UBMEPeHUsi  DU3ULeCKUX
BeUYUH, GbIOUPAMb CPEOCMBA  USMEPEHUSL C
yuemom HeoOX00UMOU MOYHOCMU U3MePeHULl,
0060CHO8bIBAMb  8bIOOP  cnocoba  usMepeHus,
a0eKeamHo20 NOCmMasieHHol 3adave, NPoO8OOUMb
OYEHKY oocmoseprocmu NOTYYEHHBIX
pe3yipmamos;

®  BOCHpUHUMAMb ungopmayuro
PuzuUecKo2o cO0epIHCaHUus 8 HAYYHO-NONYIAPHOU
Jqumepamype u cpedcmeax Maccosoil




unpopmayuu, KpUmuyecku OYeHusams
NONYYEHHYIO  UHGOpMAyuio,  AHATU3UPYSA  ee
cooepoycanue U OaHHvle 00  UCMOYHUKE
ungopmayuu;

e co30a6amb coOCMmEeHHble NUCbMEHHbIE
u ycmmnbvie COO6M4€HM}1 o ¢1/l3u'-t€CKux A6NEeHUAX HA
OCHO6€ HECKOJbKUX UCNMOYHUKOB qubopMauuu,

CONpoBOIHCOAmMsb  8bICMYNJICHUE  Npe3eHmayuel,
VUumvleas ocobeHHoCmU ayoumopuu
CBEPCMHUKOS.

TenJioBble siBjeHus (31 )

Crtpoenue n
CBOIICTBAa BellecTBa

Crpoenue BeniecTBa. ATOMBI U
MOJIEKYJIBI. TerioBoe  JIBUXKEHHE
aToMOB 1 Mouiekyn. Juddysus B razax,
KHUJIKOCTSIX " TBEPJIBIX
tenax.bpoynosckoe osuoicenue.
B3aumoneiictBue  (IpUTSKEHHE U
OTTAJIKMBaHUE) MOJIEKYN. ArperaTHble
COCTOAHMS  BemecTBa. Pasnuune B
CTPOEHUM TBEPABIX TEJN, KUIKOCTEH U
ra3os.

TenyoBbIe sIBJICHUS

25

TenmoBoe paBHOBECHE.
Temneparypa. CBsi3b Temmeparypbl CO
CKOPOCTBIO XaOTHYECKOTO JIBHIKCHHS
yactull. Buyrpennsis sneprus. Pabora u
TerIonepenaya KakK CIIOCOOBI
W3MEHEHUs BHYTPEHHEH 3HEpruu Teja.
TermmonpoBOAHOCTb. Kousekmus.
Wznyuenne. Ilpumepsr Temnonepenauu
B Ipupole M TexHuke. KomamdecTtBo
TEIJIOTHI.  YACIbHAS  TEIIOCMKOCTD.

BrInyCKHUK HAy4YuTCH:

® Dpacro3HaBaTb TCIJIOBLIC SBJICHUA U
00BICHSITH Ha Oaze HUMCIOIIIUXCA 3HAHUHU
OCHOBHBIC CBOWCTBa WJIM YCIOBHS INPOTEKAHUS
9THX sIBJIECHUN: nudy3us, n3MeHeHne oobemMa Tel

Opu  HarpeBaHUM  (OXJaxXIeHHUHW), Ooublias
C)KAMAeMOCTh ~ Tra3oB, Majasg  CXKXHMaeMOCTb
KHUJIKOCTEH W TBEpABIX  Tel;  TEIUIOBOE
paBHOBECHE, ucriapeHmue, KOH/ICHCAIIHS,
IUTaBJICHHE, KpHUCTaJTU3aIus, KUIIEHHE,
BJIQKHOCTh  BO3/yXa, pPAa3IMYHBIE  CIIOCOOBI
TerIonepeaun (TemIoNpOBOIHOCTh, KOHBEKIIMS,
W3IIy4YCHHE), arperaTHbIe COCTOSIHUS

BEILIECTBA,IOIJIONIEHUE HHEPTUU MPU HUCHAPECHUHU
KUJIKOCTH W BBIJICJICHUE €€ TPU KOHJICHCAIMH
mnapa, 3aBUCHMOCTh TEMIEpaTypbl KHUIIEHUS OT
JIaBJICHHUS;

® ONUCHIBATh M3YyYEHHBIE CBOMCTBA TEIl U
TEIUIOBbIC  SIBIICHUS, HCIONB3Yysd (U3HUECKUE
BEJIMYUHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPIUsi, TeMIeparypa, yAelbHas TEMJIOEMKOCTh

14-1120.
pab
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VYnenbHas TEIUIOTa CrOpaHUs TOIUIMBA.
3aKOH COXpaHEHUs M IpeBpallleHus
SHEPrMHM B MEXAHMYECKUX U TEIJIOBBIX
npoueccax. [lnaBnenue u oTBepaeBanue
KPUCTANIMYECKUX  Tel. Y JenbHas
TemioTa IiasieHus. McnapeHue u
KoHzeHcauud. Iloryomenue »Heprun
npu UCIIAPEHUH  JKUJKOCTH |
BbIJICJICHUE €€ MPU KOHJEHCAllUU Mapa.
Kunenue. 3aBucuMocTb TeMIepaTypsl
KUANIEHUsI OT  JaBJeHus. Y JiesbHas
TeIIoTa napooopa3zoBaHus "
KOHJIeHCauu. BrnaxHocTs  Bo3myxa.
Pabora raza mpu  pacmmpeHuw.
[TpeoOpa3oBaHusi 3HEPTUU B TEIJIOBBIX
MalMHax (mapoBasTypOuHa, JBUraTellb
BHYTPEHHEI0 CropaHMs, peaKTUBHBIN
neurarens). KIIJ[ TerioBoit MmamimHBbL
Dkonozuueckue npobnemol
UCNONb308AHUSA MENTIOBbIX MAULUH.

BELIECTBa,  yJelbHAasg  TEIJIOTa  IJIABJICHUSA,
yIelnbHasi TeIyoTa MapooOpa3oBaHUs, yIelbHas
TEIUIOTa CrOpaHUs  TOIUIMBA, KO3(PPUIMEHT
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO ABUTATEIS; MPHU
OMKMCAaHUU TMPABWIBHO TPAKTOBaTh (U3NYECKUI
CMBICJ MCIIOJIB3YEMbIX BEITUYHMH, UX 0003HAUCHUS
U EeAVHMIBI HM3MEPEeHHs, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (U3NYCCKYIO BEIHMYUHY C

JAPYTMMH  BEIMYMHAMH, BBIUHCISATH 3HAYCHHE
(U3HYECKON BETNIMHBL;

® aHAIU3UPOBATH CBOMCTBa Tel,
TCIJIOBbIC SBJICHUS M MPOIECCHI, HCIOIb3Ys

OCHOBHBIC IIOJIOKCHUSA ATOMHO-MOJICKYJISAPHOI'O

y4eHUsT O CTPOCHMHM BEIIECTBA U  3aKOH
COXPAHEHUS SHEPIUU;

® paznuyaTh OCHOBHBbIC MIpU3HAKHA
W3YYEHHBIX (U3NYECKUX MOJeNel CTPOCHUs
ra3oB, )KUJAKOCTEW U TBEPABIX TEIT;

® [PUBOAUTH IPUMEPHI IPAKTUYECKOIO

UCMOJIb30BaHUS (PU3NYECKUX 3HAHMHA O TETJIOBBIX
SIBJIICHUSAX;

e pelmaTh 3aJadd, HCIOJIB3YsS  3aKOH
COXPAHEHHs DJHEPrUU B TEIUIOBBIX IPOLECCAX U
(dhopMyIibl, cBs3bIBAIOLINE (PU3MUECKUE BETUUMHbI
(KOTMYECTBO TEIUIOTHI, TeMIleparypa, yIellbHas
TEINIOEMKOCTh ~ BELIECTBA, YAEIbHAs TEIUIOTa
IUTaBJICHUS, yJeNbHas TEIUIoTa napooOpa3oBaHMs,
ylenbHas TEeII0Ta CropaHus TOIIINBA,
KOA(Q(PHUIMEHT TOJIE3HOTO JEHCTBHS TEIIOBOTO
JIBUTaTellsl): Ha OCHOBE aHAJIM3a YCIIOBHS 3a/laud
3alMChIBaTh ~ KpPAaTKOE  YCJIOBME,  BBLICIATH
¢u3nueckue BEIMYMHBI, 3aKOHBI M (QOPMYJIBI,
HEOOXOAMMBIE JUJIsl €€ pelleHHs, MPOBOJHUTH




pacueTsl M OLIEHHWBATh PEabHOCTh MOJIYYEHHOTO
3HauUeHUs! (PU3NYECKON BEITUIHHBL;

e coOirofarh mIpaBwia OE30MaCHOCTH U
oXpaHbl Tpyna Impu paboTe ¢ Yy4eOHBIM U
n1abopaTopHbIM 000pYIOBAHUEM;

® pacro3HaBaTh MpOOJEMbI, KOTOpbIE
MOXXKHO PpEUUTh MpU NOMOUIM  (PUINYECKUX
METOJIOB; AHAIM3UPOBATH OTIEIBHBIC ITaIlbI
MIPOBEJICHUSI MCCIIEIOBAHUI U MHTEPIPETUPOBATH
Pe3yJIbTaThl HAOJIOICHUH U OIBITOB;

® CTaBUTh OMBITHI IO HCCIEIOBAHUIO
(bu3nuecKux sABIEHUN WM (DU3HUECKUX CBONCTB
TeN 0€3 MCIOIb30BaHUS MPSMBIX H3MEPECHUN; TIPU
3TOM dbopMynupoBath npobiieMy/3agauy
y4e0HOTr0 IKCIEPUMEHTa; COOMPATh YCTAaHOBKY M3
MIPEITI0KEHHOTO0 000pyI0BaHUS; POBOIUTE OIBIT
1 (hOPMYJIUPOBATH BBIBOJIBI;

e TOHMMATh pOJIb OJKCIEpUMEHTa B
MOJIyY€HUU HayYHOU WH(pOpMaIUK;

® TIPOBOJINTH psIMbIC U3MEpEeHUS
(u3MYECKUX BENUYMH: TeMmIepaTypa, BIaKHOCTh
BO3[lyXa, MpPH OTOM BBIOWpATh ONTHMATLHBIN
croco® M3MEepeHHs U MCIOIb30BaTh MPOCTEHIITe
METO/bI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN.

® TIPOBOINTH WCCIIeIOBaHHE
3aBUCHUMOCTEM (buznuecKux BEJIMYUH c
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUM: TIPH ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, bukcupoBarth
PE3YIIbTATHI MTOJTyYICHHOM 3aBUCHMOCTH
(u3MYECKUX BEIHYUH B BHUJIE TAOIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

® TPOBOAWTH KOCBEHHBIE  H3MEpPEHUs
(U3MYECKUX  BEIUYMH: TPHU  BBINOJHEHUU




U3MepeHuil  coOupaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIEIysl NPEIJIOKEHHOW HHCTPYKLIHH,
BBIYUCIISITh 3HAYEHHUE BEJIMYHUHBI U AaHAJIU3UPOBATH
IIOJIyYEHHBbIE DPE3yJbTaThl C YYETOM 3aJaHHOU
TOYHOCTH U3MEPEHMUII;

® AHAIM3UPOBATh CHUTYallud IPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa, Y3HaBaTb B HUX
MPOSIBIICHUE M3YYCHHBIX (PU3MUECKUX SBICHUN
WM 3aKOHOMEPHOCTEN U NMPUMEHATh UMEIOIINECs
3HAHUA JUISI UX OOBSICHEHHUS,

® [IOHMMATbh IPUHLMIIBI AEUCTBUS MalINH,
npuOOPOB M TEXHUYECKHUX YCTPOMCTB, YCIOBHS HX
0€30MacHOTO HCMOJIb30BaHUS B MOBCEIHEBHOMN
AKHU3HU;

® JCIIOJIB30BaTh npu BBINOJIHEHUH
y4eOHBIX 3a/1a4 HAyYHO-TIONYJISIPHYIO JINTEPATypy
0 (bu3nyecKux SBJICHUSX, CIIPaBOYHbBIE

MaTepuaisl, pecypcbl IHTepHeT.

BbIMyCKHUK  MOJYYHT BO3MOKHOCTH
HAYYHUTHCS:

® UCNONL306AMb  3HAHUSA O  MENI08bIX
ABNEHUSAX 68  NOBCEOHEGHOU  JHCU3HU Ol
obecneuenusi Oe3onacHocmu npu obpawjeHuu ¢
npubopamu U mexHu4eCKUMU YCmpoucmeamu, 0
COXpaueHusi 300po6bs U  COONOOEHUS. HOPM
9KONI02UYECKO20  NOBEOeHUsi 6  OKpycarowel
cpede;  NPUBOOUMb  NPUMEPbL  IKOJIOSUYECKUX
nocieocmeull pabomul 0gueameneti HYMpeHHe20
c2opanus, menyosvlx u 2UOPOINEKMPOCMAHYULL

® pasiuuame 2paHuybl NPUMEHUMOCTU
Quzuueckux  3aKoOHO8, NOHUMAMb  8CEOOWUL
xapakmep  (QYHOAMEHMANbHBIX — HU3UUECKUX
3AKOHO8 (3AKOH COXPAHEHUsl IHeP2UU 8 TENI08bIX




npoyeccax) u O02PAHUYEHHOCHb UCHONb30BAHUS
YACMHBIX 3A4KOHOB,

®  HAXO00UMb A0EK8AMHYIO NPEONONCEHHOU
3a0aue  uzuueckyro - Mooelb,  paspeuams
npobnemy Kak Ha OCHO8e UMENWUXCA 3HAHUL O
MENI0BbIX  ABNEHUAX  C  UCHOIb308AHUEM
MamemMamuyeckozo —annapama, maxk U npu
HOMOWU MEMOO08 OYEHKU;

® 0co3Hasamv YeHHOCMb HAYYHbIX
uccneoo6anull, poib QuUIUKU 8 pacuupeHuu
npeocmaeieHuil 06 OKpyJicarowem mupe u ee
8KI1A0 8 YIVUULeHUe KaYeCmB8a HCUSHU,

® UCNONBL306AMb  NpUEMbl  NOCMPOECHUS.
Qusuueckux mooeneti, noucka u HoOpmMyIuUposKu
O00KA3aMenbCme  GblOBUHYMbBIX — 2unomes U
meopemuyecKux 6bi60008 Ha OCHOBE IMNUPUYECKU
VCMAHOBIEHHBIX (haKkmos,

® (CPABGHUBAMbL  MOYHOCHMb  UBMEPEHUS.
Quzuueckux — GeluyuUH ~ NO  GeIUUUHE — UX
OMHOCUMENbHOU NOZPEUWHOCMU NpU NPOGedeHUU
NPSAMBIX USMEPEHUIL;

® CamMocmosmenbHo npo6oouUms
KOCGEHHble — UBMEPEHUs. u UCCIe008aHUS
Quzuueckux — 6elUUUH €  UCNOTbL30BAHUEM
PA3IUYHbIX  CNOCOD08  UBMEPEHUSt  PUUUECKUX
BeUYUH, BbIOUPAMb CPEOCMBA  USMEPEHUS. C
yuemom HeoOX00UMOU MOYHOCMU UMEPEeHUL,
000CHOBbIBAMb  6bIOOP  CnOCObOA  U3MepeHUsl,
a0eKeamHo20 NOCMABIeHHOU 3adaye, NPoOBOOUMD
OYEHKY docmosepHocmu NOTYYEHHBIX
pe3yibmamos;

®  BOCNpUHUMAMb ungopmayuro
PuU3UUECKO20 COOePIHCAHUS 8 HAYUHO-NONYIAPHOU




qumepamype u cpedcmeax Maccosoii
ungopmayuu, KpUmMuyecku oyeHusams
NONYYEHHYIO  UHQOPMAYUio,  AHATU3UPYS  ee
cooepoicanue U OaHHble 00  UCMOYHUKE
ungopmayuu,

® (c030a8amb COOCMBEHHblIe NUCbMEHHbIE
u ycmmnbvie COO6M4€HI/£}Z o dmwuecxux A6NIEHUAX HA
OCHO6€ HECKOJIbKUX UCMOYHUKOSB qubopMauuu,

COnpoBodHCOams  8bICMYNIIeHUEe  npe3eHmayuel,
yuumoleas ocobenHocmu ayoumopuu
CBEPCMHUKOS.
DJIeKTPOMAarHuTHbIE siBjieHus (68 1)
DJIeKTpuYecKHe 28 DnexTpuzanus GU3NYECKUX Tel. BbINyCKHUK HAYYUTCSI: 24 (8 k1) | Su-
sIBJICHU S B3aumoneiicTBue 3apsokeHHBIX Tell. J[Ba e Pacrno3HaBaTh 3JIEKTPOMArHUTHBIC nab.pabd
poaa SJIEKTPUYCCKUX 3apsJIOB. | ABJICHUSI U OOBSICHATH Ha OCHOBE MMEIOIIUXCS (8 xm)
JenuMOoCTh  DJIEKTPUYECKOrO  3apsAjad. | 3HAaHWH  OCHOBHBIE CBOWCTBA WM YCJIOBHS

DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUs JIIEKTPUUECKOTrO
3apsiaa. [IpoBoAHMKH, TOITYIPOBOIHUKHI
u M30JIATOPBI AJIEKTPUYECTBA.
DJIEKTPOCKOI.  DJIEKTPUUYECKOE I10JIE
Kak 0COOBIN BHJ] MaTepHH.
Hanpsoicennocmo JIEKMPULECKO20
noss.JIeficTBue 3IIEKTPUYECKOrO ITOJIS
Ha 3JIEKTPUYECKUE 3apsiibl.
Konoencamop.Onepeus
INEKMPULECKO20 NOJIsi KOHOeHcamopa.
DIIEKTPUUYECKU I TOK.
WCcTOYHMKHM ~ BIEKTPUYECKOro  TOKa.
DJIeKTpUYecKasl Lelb U €€ COCTaBHbIE
yactd. HampaBneHne u  gedcTBus
AJIEKTPUYECKOTO0  TOKA. Hocurenn

MMPOTCKAHUA OTHX SIBIICHHIA: OJICKTpHU3auusa TEI,
B3aHMOﬂeﬁCTBHC 3aps 0B, BHCKTpI/ILICCKI/II\/’I TOK H

ero JNIEUCTBUS (TeruioBoe, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MartHuToB,
3JIEKTPOMArHUTHAs WHIYKIUA, JIIEUCTBHE

MAarHuTHOIO IOJA Ha MPOBOJHHUK C TOKOM U Ha
JBIKYIYIOCS 3apsDKCHHYIO YacTUIly, JEHCTBHE
JJIEKTPUYECKOTO II0JIS Ha 3apsLKCHHYIO 4YacTHLLY,
JJIEKTPOMArHUTHBIE  BOJHBIL,  NPSMOJIMHENHOE
pacIpoCcTpaHeHue CBeETAa, OTPAKEHHUE u
IIPEJIOMIIEHUE CBETA, JUCIIEPCHUS CBETA.

® COCTaBIATH  CXEMBl  JJIEKTPUYECKUX
Lernel ¢ TOCIENOBAaTENbHBIM W IapaJuICIbHBIM
COCIUHEHUEM DJJIEMEHTOB, pa3iu4as YCIOBHBIE
0003HAYECHMsI FJIEMEHTOB HIIEKTPUUYECKHX Ilenel




OJICKTPUYCCKUX 3apsga0B B METallllax.

Cuiia TOKA. DIIeKTpUUECKOe
HaIpsHKCHUE. DJIeKTPUYECKOe
COIIPOTHUBIICHUE MIPOBOIHHUKOB.

EauHuter conpoTuBieHUs.
3aBUCUMOCTb CHJIBI TOKa OT
HanpspkeHus. 3akoH Oma i ydacTka

LICIIH. YaenbHOE  CONPOTHUBIICHUE.
Peocratsl. ITocnenoBarensHOE
COCIUHCHHE MIPOBOJHUKOB.
[TapannensHoe COCIMHEHHE
MIPOBOJHUKOB.

PabGora »ayekTpuYeckoro moJs
[0  NEPEMEIICHUI0  AJIEKTPUYECKHX

3apsA10B. MoIIHOCTh QJICKTPHYCCKOIO

TOKA. HarpeBanue IIPOBOJIHUKOB
IIEKTPUYECKUM TOKOM. 3akoH J[xoyis
- Jlenua. DnexTpuyecKue
HarpeBaTelbHble M OCBETUTEIbHbIE

npubopsl. KopoTkoe 3aMbIkaHue.

JJIEKTPOMATHUTHOE
noJie

24

MaruutHoe mnose. MHMHaykuus
MarHuTHOTO TOJdsl. MarHutHoe moJie
Toka. OnbIT OpcTena. MarHuTHoe mnojue
MOCTOSIHHBIX ~MAarHuTOB. MarHuTHoe
oJIe 3emutu. DNEeKTpOMarHur.
MarauTHoe MoJie KAaTyIIKH C TOKOM.
IIpumenenue 3JIEKTPOMArHUTOB.
JlelicTBUe = MarHMTHOro MoOJiA  Ha
MPOBOJHUK C TOKOM M JBHXKYIIYIOCS
3apsokeHHylo yactuny. Cuna Amnepa u
cuna Jlopenya. INEKTPOJBUTATENb.
SBnenne AJIEKTPOMATHUTHON
unaykuusa. Oneitel @apajest.

(MCTOYHUK TOKa, KIIIOY, PE3UCTOP,
JIAMITOYKa, aMIIEPMETP, BOJIBTMETD).

® ICIOJIb30BaTh ONTHYCCKUE CXEMbI IS
MOCTPOCHUSI M300paKEHUI B TIOCKOM 3epKaje U
coOuparoIei JIMH3e.

® ONKCHIBATh M3yYCHHBIC CBOICTBA TE W
AIIEKTPOMATrHUTHBIC SIBJICHUS, UCIIOJIB3YS
¢u3nveckne BEIUYMHBL: DIIEKTPUUYECKUA 3apsil,

peocTar,

CHJIa TOKa, QJICKTPHYICCKOC HaIIpsAXKCHUC,
QJICKTPHUYICCKOC COITPOTUBJICHHC, YACIBbHOC
COIIPOTUBJICHUC BCIICCTBA, pa60Ta

JIEKTPUYECKOT0 TOJIS, MOIIHOCTh TOKa, (POKYCHOE
paccTosiHME M ONTHYECKasi CUJIa JIMH3bI, CKOPOCTh
JNEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETAa; IPU ONMCAHUU BEPHO TPAKTOBATH
(U3NYECKU CMBICI MCIIOJIb3YEMBIX BEJIWYHH, MX
0003HaYeHMsI U EIUHULBI U3MEPEHUs; HaXOAUTh
(bopMyIibl, CBS3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMH.

® AHAJIIM3UPOBATH CBOMCTBaA TECII,
OJICKTPOMArHMTHBIC SABJICHUS n IIpoHeCChI,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI: 3aKOH

COXPaHEHHMs DIIEKTPUUYECKOIo 3apsna, 3akoH Oma
JUIsL y4acTKa 1enu, 3akoH Jlxoyns-JIeHna, 3aKoH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsI CBETA, 3aKOH
OTPa)KEHUs CBETA, 3aKOH IIPEIIOMIICHUS CBETA; IIPU
9TOM Pa3Iu4aTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKEHUE.

® [PUBOJUTH MPUMEPHI MPAKTUYECKOTO
WCIIOJIb30BAHUS buznyeckux 3HAHWUI 0
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

e pelaTh 3aJa4d, UCIOJB3Ys PU3HUECKUE

14 (9xm)

na0.pao.(
8 K1)

1g-
nab.pad.
(9 k)




DNEeKTPOMarHuTHHIE KOJIeOaHMUs.
Konebamenvnuiu KOHMYD.
Inexmpozenepamop. Ilepemennniii
mox.  Tpauncpopmamop.  llepenada
INEKTPUUYECKOM SHEPruu Ha
paccTosiHueE. ONeKTpOMarHuTHbHIE
BOJIHBl M MX CBOWCTBa. [Ipunyunol
paouocsesazu  u  menegudeHus. Bausnue
INEKMPOMASHUMHBIX — U3TYYEHUll  Ha
JHCUBBIE OP2AHUZMDBI.

OnTunueckue
ABJICHUSA

16

Cser —OJICKTPOMArduTHasABOJIHA.

Ckopocts cBera. VcTOuHUKHM CBeTa.
3akoH MPSIMOJIMHEIHOTO
pacmpocTpaHeHue CBeTa. 3akoH

oTpakeHHsl cBeTa. Ilockoe 3epkalo.
3akoH mpenomiieHHs cBera. JIMH3BL
@DoKycHOE pPACCTOSIHUE W ONTHYECKas
cuna TUH3BL. M300pakeHue mpeamera B
3epkaie W JuH3e.  Onmuyeckue
npubopvi. I'maz  Kak  OnTHYECKas
cucrema. Hucnepcus CBeTa.
Hnmepghepenyus u ougpaxyus ceema.

3akoHbl (3akoH Oma Ay ydacTka Lenu, 3aKOH
xoyna-Jlenna, 3aKOH MPSMOJIMHEMHOTO
pacnpoCcTpaHEeHHs CBETa, 3aKOH OTPAKEHHUS CBETA,
3aKOH TMPEIOMJICHHS CBeTa) U (POPMYJIBL,
CBs3bIBalOIME (pU3MUecKre BeIMYMHBI (cHiia
TOKa, NEKTPUYECKOE HaIpsKEHUE,
INEKTPUUYECKOE COIIPOTHUBIICHUE, yIeiabHoe
COTIPOTHUBIICHUE BEIIIECTBA, pabora
ANEKTPUYECKOTO MOJIsI, MOIIIHOCTh TOKa, (hoKycHOE
PaCCTOAHHUEC U ONTUYCCKAas CHJIa JIMH3bI, CKOPOCTb

JIEKTPOMArHUTHBIX ~ BOJIH, JIJIMHA BOJIHBI U
4acToTa cBeTa, bopmyITbl pacdera
IEKTPUUECKOTO COIIPOTHUBJICHUS
MPUIIOCIIEA0BATEIIBHOM u napauieIbHOM

COCJIMHEHUM IPOBOJHUKOB): Ha OCHOBE aHalM3a
YCIIOBUSI 3a/1a4dl 3aIKCHIBATh KPATKOE YCIOBHE,
BBICTISITh  (PU3WYECKUE BEINUYMHBI, 3aKOHBI U
dbopmynel, HEOOXOAMMBIE IS €€ PpelIeHus,
MPOBOANTh pacyeThl M OLEHWBATh PEaTbHOCTD
MOJIYYEHHOT0 3HAa4Y€HUs (PU3HUECKOIN BEIIMUUHBL;

e coOirofarh mpaBuia OE30MacHOCTH U
OXpaHbl Tpyda Tmpu paboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAHUEM;

® DPAaCIIO3HABATH HpO6HeMBI, KOTOPLIC
MOKHO pClIUThL HOpHU OMOINH (1)I/I3I/I‘IGCKI/IX
MCTOAOB; AHAJIU3HUPOBATH OTACIIBHBIC  OTallbl

MIPOBE/ICHUS MCCIEIOBAHUN M MHTEPIPETHPOBATH
pe3yabTaThl HAOTIOACHUH U OTIBITOB;

® CTaBUTh OMNBITHI 0 HCCIEI0BAHHIO
¢u3nveckux SBICHUNH WM (PU3UUYECKUX CBOWCTB
Tesl 0€3 UCIIONBb30BaHus MPSIMBIX U3MEPEHUH; TpH
3TOM bopmynupoBaTh npobiemy/3anauy
y4eOHOTr0 9KCHEPHUMEHTa; cCOOMpPaTh YCTAHOBKY U3

14 (8 k)

34-
nab.pad.
(24-8 ki1,
14-9xun)




MIPEIJI0KEHHOT0 000pyI0BaHUS; POBOIUTE OIBIT
1 (hOPMYIIMPOBATH BBIBOJIBI;

e [OHMMATh pOJIb OJKCIIEpUMEHTa B
MOJIyY€HUU Hay4YHOU MH(pOpMaInu;

® T[POBOJUTH MpsIMbIE U3MEPECHUS
(u3MUECKUX BEIMYWH: HANpsDKEHUE, CHUJla TOKA,
P 3TOM BBIOMpPATh ONTHUMAJBHBIM CrHOCO0
M3MEPEHUS U MCIOJB30BaTh MPOCTEHIITUE METOIbI
OIIEHKH MOTPEIIHOCTEH U3MEPEHUH.

® IIPOBOJMTH HCCIEN0BAHUE
3aBUCUMOCTEN ¢buznveckux BEJINYUH c
HCIIOJIb30BAHUEM NIPSMBIX M3MEPEHUM: IIPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, ¢ukcupoBarb
pe3yiabTaThl IIOJIy4E€HHOMU 3aBUCUMOCTH

(U3NYECKUX BEIIMYHMH B BUJE TaOJIUI] U TPAPHUKOB,
Je7IaTh BBIBOJBI 110 PE3YJIbTAaTaM HCCIICIOBAHNUS;

® TIPOBOJUTH  KOCBEHHBIE  H3MEPEHUS
GU3NYEeCKUX  BENWYHMH: TPH  BBITOJHEHUU
U3MEpPEeHUuH  coOuparh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEIys TNPEIJIOKEHHON HHCTPYKIIUH,
BBIUUCIIATh 3HaYCHNE BEIMYMHbBI U aHAJIU3UPOBATh
MOJTyYCHHBIE PEe3yNbTaThl C YYETOM 3aJaHHOU
TOYHOCTH U3MEPEHUI;

® AHANM3UPOBATh CUTYAI[MH TPAKTHKO-
OPUEHTHUPOBAHHOI'O XapakTepa, y3HaBaTh B HHX
MPOSIBJICHUE W3YYEHHBIX (U3NYECKUX SBICHUN
WIA 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIIHecs
3HAHUS Ul UX OOBSICHEHUS,

® TIOHUMATh IPUHIUIIBI 1EHCTBHS MAIIKH,
npUOOPOB M TEXHUYECKHUX YCTPOICTB, YCIOBHS MX
0€301MacHOT0 HCHOJB30BaHMSA B ITOBCEAHEBHOU
KHU3HH;

® JICIIOJIB30BaTh IpA  BBITIOJHEHUHU




y4eOHBIX 3a/1a4 HAYYHO-TIONYJISIPHYIO JINTEPATYPY
0 (busznueckux SIBIICHUSIX, CIIPaBOYHbBIC
MaTepHalibl, pecypchl IHTEpHeT.

BbINMyCKHUK  MOJYYUT BO3MOKHOCTH
HAYYHTbCH:

® UCNONbL3068aMb 3HAHUSL 06
INEKMPOMASHUMHBIX ABNEHUAX 6 HNOBCEOHEBHOU
JHCU3HU O obecnevenus 6e30nACHOCMU HpU
obpawenuu ¢ npubopamu U  MEXHUYeCKUMU
yempotuicmeamu, OJisk  COXPAHeHUsi 300po8bsi U
COONIOO0EHUsL HOPM DIKOIOSUHECKO20 NOBEOEHUs. 8
OKpyJicaiowjell  cpede;  NPUBOOUMb  NPUMEPbL
BIUAHUS  DNEKMPOMACHUMHBIX — U3IVYEeHUU  Ha
JHCUBbLE OPSAHUBMDBL,

® pasiuuams 2paHuybl NPUMEHUMOCTU
Quzuueckux  3aKOHO8, NOHUMAMb  BCEOOWUL
xapakmep QHyHOAMEHMANbHbIX 3AKOHO8 (3AKOH
COXpaHeHusi  dJleKmpuieckozo  3apada)  u
O2PAHUYEHHOCMb  UCHONb306AHUSL  YACHHBIX
3akoHo8 (3akon Oma Ons yuyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONL306AMb  NpUEMbl  NOCMPOEHUS.
Qusuueckux moodenet, NOUCKA U HOPMYIUPOBKU
O00KA3AMenbCme  GblOGUHYMbIX — 2UNomes U
meopemu4eckux 6b160008 Ha OCHOBE IMNUPUYECKU
VCMAHOBNEHHBIX (hakmos,

®  HAX00UMb A0EK8AMHYIO NPEONONCEHHOU
3a0aue  uzuueckyro  Mooelb,  paspeuams
npoobnemy Kak Ha OCHO8e UMEIWUXCA 3HAHUU 00
INEKMPOMACHUMHBIX AGNEHUAX C UCHOIb30BAHUEM
MamemMamuyeckozo —annapama, maxk U npu
ROMOWU MEMOO08 OYEHKU,

® 0co3Hagambv YeHHOCHb HAYYHbIX




uccnedosanuil, poab QUIUKU 68 PaACUIUPeHUU
npedcmasieHull 00 OKpydcarowem mupe u ee
BKIIAO 8 VIYUUICHUE KA4eCBd HCUSHU,

® UCNOIbL306AMb  NpUeMbl  NOCMPOEHUs.
Qusuneckux mooeneti, NOUCKA U HOPMYIUPOBKU
00KaA3amenbcme  6blOSUHYMBIX — 2unome3 U
meopemuyecKux 6b1860008 Ha OCHOBE IMIUPULECKU
VCMAHOBIEHHBIX (haKkmos,

® CpasHusamv — MOYHOCMb  UMEPEHUs.
Qusuueckux — GeiuUUH N0 BeIUYUHE — UX
OMHOCUMENbHOU NO2PEUHOCIU NPU NPOEEOCHUU
NPSAMbBIX USMEPEHULL,

®  CAMOCMOSMENbHO npo8oouns
Koceennble uzMepeHsl u uccne008anusl
Qusuueckux  @eiuyUH ¢ UCHONBL30BAHUEM
PA3IUYHBIX  CROCOO08  UBMEPEeHUsT  (DU3UYECKUX
BEUYUH, GbLOUPAMb  CPEOCMBd USMEPEHUs. C
yuemom HeoOX00UMOU MOYHOCMU UMEPeHULl,
000CHO8bIBAMb  6bIOOP  CnOCcoba  u3MepeHus,
a0eKeamHo20 NOCMAaseHHoU 3adaye, NPo8OOUNb
OYEHKY 00CcmogepHoCcmu NOJYYEeHHbIX
pe3yimamos;

® BOCHNPUHUMAMD ungpopmayuio
Pusueckoeo cooepicanus 8 HAYUHO-NONYIAPHOU
qumepamype u cpedcmeax Maccosotl
unghopmayuu, KpUumu4ecku ouyeHusamv
NOJYYEeHHYIO  UH@opMayulo,  AHATU3UPYS — ee
cooepycanue U OaHHble 00  UCMOYHUKE
ungopmayuu;

® co30a6amb cOOCMEEHHbIE NUCbMEHHbIE
U ycmHuvle cooOujenuss 0 puuieckux sieHusx Ha
OCHOBE HECKONLKUX UCMOYHUKOS8 UHpOopMmayul,
CONpOBONCOAMb  BbICMIYNIICHUE — Npe3eHmayuell,




VUumvleas ocobeHnocmu ayoumopuu

C6EPCMHUKOE.

KBanroBbie
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KBanroBbie
ABJICHUSA
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Crtpoenune atomoB. [1nanerapuas
MoOzeNb aTtoma. KBaHTOBBIM XapakTep
NOTJIOIIEHUS] M HWCIYCKaHHMS CBETa
aTomamu. JInHeW4JaThIe CIIEKTPBI.

Omnsitel Peszepdopaa.

Cocras aTOMHOTO sapa.
[IpoTOH, HEUTPOH U BJEKTPOH. 3aKOH
OWHIITENHa O NPONOPLUUOHAIBHOCTU
Maccel W OHepruu,Jegexm macc u

oHepausi  C8A3U  AMOMHBIX  s0ep.
PannoakTHBHOCTE. Ilepuon
noyrypacmaja. Anbda-uznyueHue.
bema-uznyuenue.  I'amma-uznydeHue.
S nepHblie peaxkuuu. Hcrounnku

sHeprun ConHIla u 3Be3A. SnaepHas
SHEPreTUKa. JKoa02udecKue npooiemol
pabomsl  AMOMHBIX INEKMPOCAHYULL.
Josumerpust. Bausuue paouoakmuHoix
UBTYHEeHULl HA JCUBLLE OP2AHUMBI.

BbInyCKHUK HAYy4YUTCSH:

® pPaCIIO3HABATb KBAHTOBBLIC ABJICHHUA U
OOBSCHSAT, Ha OCHOBE HWMEIOLIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBAa WJIHM YCIOBUS IIPOTEKaHUs
9TUX SIBIICHUI: €CTeCTBEHHAss U HCKYCCTBEHHas
paliMoOaKTUBHOCTh, O-, [- ¥  Y-H3IydeHHUs,
BO3HHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JIy4eHUs
aToMa;

® OMNKCHIBAaTh U3YYEHHBIE  KBAaHTOBBIC
SIBIIGHUSI, WCHONB3Yysl (UINYECKUE BEIUYUHBI:
MaccoBO€ YHCJO, 3apsIoBOE YMCIIO, TEPUOJ]
noJiypacrnazia, 3Heprus (OTOHOB; MPU OMHCAHUU
MpaBWIbHO TPAaKTOBaTh  (PU3MUECKUH  CMBICI
WCIIONIb3YEMBIX BEIMYMH, HUX OOO3HAYeHHs W
€IMHMUILIBI  U3MEPEHHUs; HaXOOuThb  (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEITMYHUHY C
APyruMru  BCIWYMHAMH, BBIYHUCIATL 3HAYCHUC
(bu3MUECKOil BETUYNHBL;

® AHAJIM3UPOBATHL KBAHTOBBLIC ABJICHUA,
HCIIOJIB3YA (1)I/ISI/I‘I€CKI/IC 3aKOHBI W IIOCTYJIAThI:
3aKOH COXPAaHEHHUsI HHEPTUH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO  3apsiia, 3aKOH COXpaHEHUS
MacCOBOI'0 YMCIA, 3aKOHOMEPHOCTU U3JTyYEHUs U
TIOTJIONICHHUSI CBETa aTOMOM, TIPU 3TOM Pa3Invarh
CIIOBECHYIO  (DOpMYITHpPOBKY 3aKOHa H  €ro
MaTEMaTUYCCKOC BBIPAKCHUC,

® pasnuyaTh OCHOBHBIE MPU3HAKU
MJIaHETaPHOU MOJENHM aTOMa, HYKJIOHHOW MOJEIHN
aTOMHOTO $1/1pa;

19 (9xur)

4y-
nab.pad.
(9 ki)




® TIPUBOJIUTH TIPUMEPHI TPOSIBICHHUS B
NpUPOJE M  TPAKTUYECKOTO  HCIOJIb30BAHHS
PaMOAKTUBHOCTH, SACPHBIX W TEPMOSIEPHBIX
peaKIyii, CIIEKTPAILHOTO aHATN3a;

e coOiromarh TpaBmia OE30MaCHOCTH U
oxpaHbl Tpyna Tmpu pabore ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYIOBAHHEM;

® pacro3HaBaTh NPOOJEMBI, KOTOPBIE
MOXKHO PpEIIUTh TPU TOMOIIM  (PU3NYECKUX
METOJIOB; aHAJIM3MPOBATh OTHECIBHBIC 3TaIlbl
MIPOBEICHUST MCCIICIOBAHUN M WHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOJACHUHN U OTIBITOB;

® CTaBUTh OMBITHl TI0 HCCIEIOBAHHIO
(GU3NYECKUX SIBICHUNA WM (PU3NYECKUX CBOWCTB
Tes1 0€3 UCIOJIb30BaHUs MPSIMBIX U3MEPEHUI; TPpH
3TOM dbopmynupoBaTh npobaemy/3agaqy
y4eOHOr0 HKCIEPUMEHTa; cOOUpaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000PYIOBaHMS; TPOBOIUTH OITBIT
1 (OPMYJIUPOBATH BHIBOJIBI,

® TIOHUMAaTh pOJb  OKCIIEPHUMEHTa B
MOJIyYeHUU HaydYHOU WH(pOpMAaIUK;

® TIPOBOJUTH psiMble U3MEpEeHUs
(u3NUeCKUX BEJIIMYMH: paguallMoOHHBIM (oH (c
HCIOJI30BAHUEM  JO3UMETpA), TNPHU  ITOM

BBIOMpATh ONTUMAJBHBIA CIIOCOO H3MEpeHus u
UCIOJb30BAaTh MPOCTEHIINE METOABl  OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN.

® TIPOBOJHTH HCCIIeIOBaHHE
3aBUCUMOCTEH ¢u3n4YecKUx  BEIUYHUH c
WCTIOJIB30BAHUEM TIPSIMBIX W3MEPEHUI: MPH ATOM
KOHCTPYUpPOBaTb  YCTAQHOBKY, ¢buKcupoBatb
PE3yIbTaThI MOJTyICHHOM 3aBHCUMOCTH
(U3MYECKUX BEIIMYMH B BUJE TAOJIUI] U rpadUKOB,




JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBaHUS;

® TPOBOAWTH KOCBCHHBIE  HM3MEpPEHUS
(u3NUeCKUX  BEIUYHMH: TIPU  BBINOJHCHUU
W3MEpPEHUH  coOMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEIysl TPEIIOKEHHOW HHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI U aHAJM3HUPOBAThH
MOJIYYCHHBIC PE3yJabTaThl C Yy4YETOM 3aJaHHOU
TOYHOCTH MU3MEPCHHUIA;

® AHAIM3UPOBATH CHUTYAIlUU MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa, Y3HABaThb B HHX
MPOSIBJICHUE HW3YYCHHBIX (U3NYCCKUX SIBICHHIA
WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMCIOIIHECS
3HAHUS JUISI UX OOBSICHCHUS;

® TIOHUMATh IIPUHIUITBI ICHCTBHS MAIIIKH,
MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS MX
0€30IMaCHOTO KCIIOJIb30BaHHST B IOBCETHEBHOMN
KHU3HH,

® UCIOIB30BaTh npu BBITTOJIHCHUH
y4eOHBIX 3a/1a4 Hay4YHO-TIONMYISPHYIO JIUTEPATYPY
0 (bu3ruecKux SIBIICHUSX, CIIPaBOYHBIC
MaTepuaisl, pecypcbl IHTepHET.

BbINMyCKHUK  MOJYYUT BO3MOKHOCTH
HAYYHTbHCH:

® UCNONL306AMb NOJYYEHHble 3HAHUS 8
NOBCEOHeBHOU  JHCUBHU — Npu  obpaweHuu ¢
npubopamu U MEeXHUYeCKUMU YCmpoucmeamu
(cuemyux UOHUBUPYIOWUX Yacmuy, O003uUMemp),
0I5l COXpAaHeHUst 300p08bsi U COONOOEHUSI HOPM
9KONI02UUECKO20  NOBeOeHUsi 6  OKpycarowel
cpeoe;

® COOMHOCUMb IHEPIUID CEA3U AMOMHBIX
s0ep ¢ deghekmom maccol,

®  NpuBOOUMb npumepbl BNUAHUSA




PAOUOAKMUBHBIX uzIyyeHull Ha Jrcusble
OpeaHU3Mbl,  NOHUMAMb  NPUHYUN  Oelicmeus
oozumempa U pasiuvamv  YCI08USL €20
UCNONIb308AHUSL,

® NOHUMamb IKOJLO2UHEeCKUe npoodaIembl,
BO3HUKAIOWUEe NPU  UCNONb308AHUU  AMOMHBIX
INEKMPOCMAHYUL, U NYMU  PeueHUss  IMux
npobnem, nepcnekmuebl UCNONIb306AHUS
VIPABIAEMO20 MEePMOSOEPHO20 CUHMeE3A;

® 0co3Hasamo YeHHOCMb HAY4HbIX
uccnedosanuil, poab QUIUKU 6 PaACULUPEeHUU
npeocmasieHuti 00 OKpyxcalowem mupe u ee
BKILA0 6 YIYUULeHUe KAYeCmBa HCUSHU,

® UCNONBL308AMb  NpUEMbl  NOCMPOEHUs.
Qusuneckux mooenel, NOUCKA U HOPMYIUPOBKU
O00KA3amMenbCme  GblOBUHYMbBIX — 2UNome3 U
meopemuyecKux 61860008 HA OCHOBE IMNUPUYECKU
VCMAHOBIEHHBIX (haAKmMos;

® CpasHusamv — MOYHOCMb  UMEPEHUs.
Qusuveckux  GeIUUH N0  BeIUYUHE — UX
OMHOCUMENbHOU NOZPEUWHOCMU NPpU NPOGeOeHUU
NPSMBIX USMEPEHULL,

®  CaMOCMOSAMENbHO npo6ooums
KOCBeHHble usMepenst u UCcne008anus
Quzuueckux — GeIUUUH  C  UCNOTb30BAHUEM
PA3IUYHBIX  CNOCOO08  UBMEPEeHUsl  PU3UUEeCKUX
BeUYUH, BbIOUPAMb CPEOCMBA  USMEPEeHUs C
Vuemom HeoOX00UMOU MOYHOCMU U3MEPEHUL,
0bocHO8bIBAMb  GLIOOP  CcnNOCObA  U3MepeHus,
a0eKsamHno20 NOCMAsIeHHOU 3a0aye, NPo8ooOUMb
OYEHKY 0ocmogepHocmu NOJYYeHHbIX
pe3yIbmamos;

®  GOCHIPUHUMAMb ungpopmayuio




Puzuueckoeo cooepiHcanus 8 HAYYHO-NONYIAPHOU
Jqumepamype u cpeocmeax maccosoi
unpopmayuu, KpUmuyecku oYyeHusams
NONYYEHHYIO  UHGOpMAyuio,  AHATU3UPYSA — ee
cooepoycanue U OaHHble 00  UCMOYHUKE
ungopmayuu;

® co30a6amv COOCMEEHHbIE NUCbMEHHbLE
U ycmuvie cooOujeHusi 0 Qu3UYecKux s1eHUsIX Ha
OCHOBe HEeCKONbKUX UCMOYHUKO8 UHpopmayuu,
COnpoBOICOAmMb  8bICMYNIICHUE — NpPe3eHmayuel,
yuumoleas ocobeHHoCmU ayoumopuu
CBEPCMHUKOS.

Ctpoenue u 3Boonus Beesnennoii(5 )

Crtpoenue n
3BOJIIOIUS
Bcenennoi

['eonenTprueckas H
FEeJIMOUEHTPUYECKAss CHCTEMBI MHpA.
®dusndeckass Mpupona HEOCCHBIX Tei
Conneunoit cucremsl. [Ipoucxoxaenue
ConmHeuHor  cucteMbl. Dusnyeckas
npupona ConHua u 3Be3n. CrpoeHue
Bcenennoii. OBomtonus  BcenenHoM.
I'mnoresa bonboro B3peiBa.

BbIyCKHUK HAay4HUTCH:

® YKa3bIBaTb Ha3BaHUA IIIaHET
ConHeyHOM CHUCTEMBI; pa3jdyaTb OCHOBHbBIE
MPU3HAKH CYTOYHOTO BpallleHHs 3BE3JHOr0 Heba,

neuwkenust  Jlynsl, ConHma W IJIaHET
OTHOCHUTEIILHO 3BE3[T;

® IIOHMMATh paznnuus MEXKIY
TeJIMOLEHTPUYECKON 51 TEOLICHTPUYECKOU

CHCTEMaMH MUDA;

BbINYCKHUK  MOJYYHUT BO3MOKHOCTH
HAYYHTbCH:

® yKaseleams  obwue  ceolicmea U
OMAUYUS NIAHEeM 3eMHOU 2pYnnvl U NiaHem-
eueanmog; manvix men CoaHeuHoU cucmemvl U
OONbWUX — NAAHem,  NOAb308AMbC  KAPMOu
36€30H020 Heba Npu HAONVOCHUIX 36€30H020
Heba,

®  paziuyams OCHOBHblE XAPAKMEPUCTUKU
36€30 (pazmep, yeem, memnepamypa)




COOMHOCUMb YBem 38e30bl C ee meMnepamypoil;
® paziuuame 2unomeswi o)
npoucxooicoerHuu COIHeyHoU cucmembl.




