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NOACHUTEJBHASA 3AIIUCKA.

Pabouass mporpamma cocTaBiIeHa B COOTBETCTBUU C TpeboBaHusiMU DenepalbHOTO
rOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTro o6Omiero oOpasoBanus (PI'OC
000); TpeboBaHUSIMH K pe3ylbTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHON  MPOrpamMMbI
(IMYHOCTHBIM, METANpPEAMETHBIM, MPEIMETHBIM); OCHOBHBIMHM IOAXOJaMU K pAa3BUTHIO U
(GOpPMUPOBAHUIO YHUBEPCAIBHBIX Y4eOHBIX geiictBuii (YY]]) s OCHOBHOTO  OOIIETro
o0pa3oBaHus, HA OCHOBE aBTOPCKOM MporpaMmbl OCHOBHOTO 00111ero 00pazoBaHus o Gpusuke B 7
kiacce (aBropol: A. B. [1épeimikun, H. B. ®uionosuy, E. M. I'yTHUK)

®denepanbHbIil 0a3UCHBIA yU4eOHBIN TUIaH A1 00pa3oBaTeIbHBIX YupexaeHui Poccuiickoit
Odeneparii OTBOJAUT 6 YacOB B HENENIO JJIsl 00s3aTeIbHOr0 M3y4deHHs (Pu3uku Ha 0a30BOM
YpOBHE CTYIIEHU OCHOBHOTrO oOmiero odpa3oBanus. B Tom uucie B 7-9 kmaccax mo 2 y4eOHBIX
Jyaca B Heleno. B ganHON pabodeli mporpamMMe Ha n3ydeHue (pU3UKH B 7 KIIACCE OTBOAMTCS 2
yaca B HEJIeNI0, 3 pacuéra 34 yueOHbIe Heaenn — 68 4acoB B IO

Ilnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI KOHKPETHOI0 Y4eOHOr0
npeamera, Kypcea.

JIn4YHOCTHBIE pe3yJIbTaThI:

* c()OpMUPOBAHHOCTb IIO3HABATEJIbHBIX HWHTEPECOB, MHTEIIEKTyaJbHBIX U TBOPYECKHUX
CHOCOOHOCTEH yyaluxcs;

* yOSXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHUS HPUPOABI, B HEOOXOTMMOCTH Pa3yMHOTO
WCIIOJIb30BaHUs TOCTHKEHUN HAyKW M TEXHOJIOTMH Ul NajdbHEHMIIEro pa3BUTHS YEJIOBEUECKOIO
oOuiecTBa, yBa)XEHHME K TBOpLAM HAyKM M TEXHUKH, OTHOIICHHE K (DU3UKE KaK 3JIEMEHTY
00111€4eI0BEYECKON KYJIbTYpPHI;

* CaMOCTOSTEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUI;

* TOTOBHOCTh K BBIOOPY JKM3HEHHOI'O ITyTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEPECaMU
Y BO3MOKHOCTSIMU;

* MOTHMBaLUs O0Opa30BaTENbLHOM JEATEIBHOCTH ILIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

* (opMHpOBaHUE IIEHHOCTHBIX OTHOILEHHUH JPYT K APYTY, YUUTENII0, aBTOPAaM OTKPBITUH U
M300peTeHmH, pe3ybTaTaM O0y4YeHHUS.

MertanpeamMeTHbie pe3yJabTaThl:

* OBJIQJICHHE HaBBIKAMM CaMOCTOSITEIbHOTO IMPUOOpPETEHUsI HOBBIX 3HAHWMW, OpraHU3aluu
y4yeOHOI JeqTeNbHOCTH, IOCTAaHOBKHM IIeJieH, IUIAHHUPOBAHUS, CAMOKOHTPOJII U  OLCHKH
pe3y/bTaTOB CBOEH JEATEIbHOCTH, YMEHHUSIMU MNPEABUAECTb BO3MOXKHBIE PE3YJIbTaThl CBOUX
JIEHCTBUI;

* NOHMMAHUE PA3INYUM MEX]y UCXOJHBIMU (paKTaMU U TUIIOTE3aMU JUIsl UX O0ObSCHEHUS,
TEOPETUYECKMMHU MOJIENISIMU M peallbHIMU O0BEKTaMH, OBJIQJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
JNEHCTBUSMHU Ha IpHUMeEpax TUIOTe3 Uil OObSICHEHUS M3BECTHBIX (PAKTOB U IKCIIEPUMEHTAIBLHOU
NPOBEPKHM BBIIBUTA€MbIX THMIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJAETIeH MpoLEeccoB WIN
SIBIICHHI,

* (hopMHUpOBaHHE YMEHHI BOCIIPUHHUMATh, IIepepadbaThiBaTh U MPEAbIBIATh HH(POPMAIIHIO
B CIIOBECHOW, o0Opa3HOH, CcHUMBOJIMYECKOW (opMax, aHaJIM3UpoOBaTh M IepepadaTbiBaTh
MOJYYEHHYI0 MH(POPMAIIMIO B COOTBETCTBUU C IOCTABICHHBIMH 3aJ[auaMH, BBIJICIATH OCHOBHOE
coJiep’KaHuEe MPOYUTAHHOIO TEKCTa, HAaXOAUTh B HEM OTBEThl Ha IMOCTaBJIEHHBIE BOMPOCHI U
U3JIarath €ro;

* IpUOOpETEeHHNE OIbITa CAMOCTOSITEILHOTO IMOMCKa, aHalu3a U oTOopa MH(pOpMaluu C
UCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHH ISl PELICHUs
MO3HABATEJIbHBIX 33]1a4;

* pa3BUTHE MOHOJIOTMUECKON M JUAIOTUYECKOW pedM, YMEHHUS BBIPaKaThb CBOM MBICIU U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECeAHHMKA, MOHMMATh €ro TOYKY 3PEHHUs, MPU3HABATh IPaBO
JpYroro 4ejioBeKa Ha HMHOE MHEHME;
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* OCBOCHME IIpUEMOB JCWUCTBHH B  HECTAaHAAPTHBIX CHUTyalUsX, OBJAJCHUE
HBPUCTHUECKUMH METOJaMH PELICHUs MTPooIeMm;

* ¢opMHpOBaHUE YMEHUN pabOTaTh B IPYIIE C BBHIIOIHEHUEM Pa3IUYHBIX COLUAIBHBIX
pOJIeH, MPEACTABIATh U OTCTauBaTh CBOM B3TJIS/IbI U YOCKICHHUS, BECTU AUCKYCCHIO.

IIpenmerHbie pe3yabTaThl:

* 3HaHUS O TMPHUPOJAE BKHEHIINMX (UINYECKUX SIBICHUH OKPYXAlOIIEro Mupa |
NOHUMAaHME CMbICIIa GPU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YUEHHBIX SIBIICHHIA;

* YMEHMs I[I0JIb30BaTbCs METOJAMU HAY4YHOI'O HCCIICOBAHUS SIBICHUN IPUPOABI,
IPOBOJIUTH HAOIIOIEHUS, INIAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh PE3Y/bTaThl
U3MEPEHUH, MPEICTaBIATh PE3YIbTaThl U3MEPEHHUH C MOMOIIbIO Tabmui, rpagukoB u Gopmyi,
OoOHapyKUBaTb 3aBUCUMOCTH MEXIy (GU3NYECKMMU BEIMYMHAMH, OOBICHATH IOIy4YEHHbIE
pe3yJbTaThl U A€aTh BbIBO/bI, OLIEHUBATH IPAHULIB] IOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUI;

* YMEHHUS INPUMEHITh TEOPETUYECKHE 3HaHMs 10 (U3MKEe Ha MpaKTHKe, pelarhb
¢du3nveckre 3a1a4 Ha IPUMEHEHHUE MOTyYEeHHBIX 3HAHUM;

* YMEHHS U HaBBIKU IPUMEHATH IIOJy4YEHHbIE 3HAHUSA A OOBSICHEHHs INPHHLHUIIOB
JICHCTBHS BAXXHEHIIMX TEXHUYECKUX YCTPOMCTB, PEIICHMS IPAKTUYECKUX 3a1ad IOBCEIHEBHOMU
KHU3HHU, oOecreyeHHus Oe30IaCHOCTH CBOEH JKU3HHU, PallMOHAIBHOIO NPHUPOAONOIb30BAHUSA U
OXPaHbl OKPYKAIOUIEH CPELBI;

* ¢opmupoBaHUe YOEXIEHUS B 3aKOHOMEPHOW CBSI3M U I103HABAEMOCTH SIBICHUH
OpUPOJIbI, B OOBEKTUBHOCTM HAYYHOTO 3HAaHMs, B BBICOKOM IIEHHOCTM HAayKH B pPa3BUTUU
MaTepUaIbHON U JYXOBHOU KyJIbTYpPBI JTHOACH;

* pa3BUTHE TEOPETUYECKOrO MBINUICHUS Ha OCHOBE (OpMHpOBaHUS  yMEHUH
yCTaHaB/IMBaTh (DAKThl, pa3nuyaTh NPUYUHBI U CJIEJICTBHUS, CTPOUTh MOJEIU U BBIIBUTATh
THIIOTE3bI, OTHICKMBATh U (DOPMYITHPOBATH TOKA3aTEIbCTBA BBIABHHYTHIX THIIOTE3, BBIBOJIUTH M3
9KCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MOJIesIel (PU3NUECKUe 3aKOHBI,

* KOMMYHHUKaTUBHbIE YMEHHS JOKJIQJbIBaTh O pe3yJbTaTaX CBOEro HCCIIEJOBAHMUS,
y4acTBOBAaTh B JAMCKYCCHHU, KPaTKO U TOYHO OTBEYaTh Ha BOIPOCHI, UCIIONb30BATh CIPABOYHYIO
JUTEpATypy U APYrrue UCTOYHUKU HHPOPMALIUU.

BBEJEHHME
BhInycKHHMK Hay4uuTCA:
e coOmrofaTh mpaBuiia 0€30MaCHOCTH U OXPaHbl TpyAa IpH paboTe ¢ yueOHBIM U J1abOpaTOPHBIM
o0opynoBaHuEeM;
® [IOHUMAaTh CMBICI OCHOBHBIX (DU3MUECKUX TEPMHUHOB: (PU3HUECKOE TEJI0, PU3NUECKOE SIBICHUE,
¢bu3nueckas BeIMUNHA, €IUHULBI U3MEPEHUS;
® [IOHUMAaTh POJIb FIKCIEPUMEHTA B MOJIYYEHUN HayYHOU HH(POpPMALIUY;
® IPOBOJUTH NpPsSMbIE U3MEpeHHs! (PU3NYECKUX BEJIMUYUH: BpEMsl, pacCTOSIHUE, TeMIepaTypa; npu
3TOM BBIOMpATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHHs U MCIIOIb30BaTh MPOCTEHIIINE METO bl OLICHKH
MOTPELIHOCTEN U3MEPEHUM.
® JCMONB30BaTh IPU BBIMOJHEHUHM YYeOHBIX 337ay HAyYHO-TOMYJSPHYIO JIUTEpaTypy o
(bU3MUECKUX SBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BBINTyCKHUK OJIYYUT BO3MOKHOCTh HAYUYUThHCS:

® OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCIIEIOBAHUM, poiib (GU3MKU B paCIIUPEHUH TpPEICTaBICHUN
00 OKpy»KarollleM MUpPE U €€ BKJIaJ B YIy4lllEHUE KaueCTBA KU3HU;

® CpaBHHMBATh TOYHOCTh HM3MEPEHUS (PUINYECKUX BEIMYUH IO BEIMYMHE WX OTHOCUTEIHHOM
MOTPEUIHOCTH IIPY ITPOBENCHHUH NPSAMBIX U3MEPEHUN;

® BOCIPUHUMATH HHPOpPMAIHIO (PU3NIECKOTO COJACPKAHUS B HAYUYHO-TIONMYISPHON JIUTEPATYpE U
CpeICTBaX MaccoBOM HH(OpMAIMK, KPUTUYECKH OIEHUBATh IMOJNYYCHHYIO HH(OPMAIIHIO,
aHAJM3UPYsI €€ COJEPKaHNE U IaHHbIE 00 UCTOYHHUKE WH(OPMAITUH;

® co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS O (DU3MYECKUX SIBICHUSX Ha
OCHOBE HECKOJBKHUX HCTOYHHKOB HWH(OpMAIIUU, COMPOBOXKIATH BBICTYIUICHHWE MPE3CHTAIUEH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHHUKOB.
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® JICIIOJIb30BaTh MOJIy4YE€HHBIE HABBIKU U3MEPEHUH B OBITY;
IIOHMMAaTh POJIM YYEHBIX HAIlIel CTpaHbl B pa3BUTHH COBPEMEHHOHN (DU3MKH U BIMSIHUU HA
TEXHUYECKUI U COLIMATIBHBIN ITPOTpecce.
IHEPBOHAYAJIBHBIE CBEAEHHA O CTPOEHUU BEIIIECTBA.
BrinmyckHuK Haydures:
® [IOHMMATh NPUPOJY (PU3MUECKUX SBJICHWH: pacIIUpeHUe Teld IpU HarpeBaHuu, Auddysus B
ra3ax, >KUJKOCTSAX M TBEpJbIX TejaX, CMayMBaHWE U HECMauyMBaHUE TeJ OOJIbILIAs CKUMAEMOCTb
ra3oB, Majasi CKUMaeMOCTb KUAKOCTEN U TBEPABIX TEIl;
® CTaBUTh OMNbITHI 110 UCCIEIOBAHUIO (PU3NYECKUX SBICHUHM WM (PU3MYECKHX CBOMCTB Tell MpH
U3y4EHUHM CKOPOCTH MpoTeKaHus Iup@y3uu OT TeMIepaTypbl, UCCIEAOBAaHUS 3aBUCUMOCTH
CMa4yuBaHUs U HECMAUYMBAHUS TEJI OT CTPOCHMs BEIIECTBA, BBIABICHUS CTEIICHH CKUMAEMOCTHU
KHUJIKOCTM M Ta3a; Nnpu 3ToM (opMyaupoBaTh mpoliemy/3afgady y4eOHOro 3KCIEpPUMEHTa;
IPOBOJUTH OTBIT U (POPMYIIUPOBATEH BHIBOJIBI.
® [IOHMMATh POJIb KCIIEPUMEHTA B MTOJYYECHUH HAyYHOI HH(pOpMaIUH;
® [IPOBOAUTH MpPsIMbIE H3MEPEHUs (PU3MUECKUX BEJIUYMH: pACCTOSIHME, O0BEM, IpU 3TOM
BbIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHUs M HCHOJb30BATH IMPOCTEHIINE METOJbl OLEHKH
MOTPELIHOCTEN U3MEPEHUM.
® [IPOBOIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIIMYHMH: BBIYUCIATH 3HAYEHHUE BEIMYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE pE3yNbTaTbl C Y4YE€TOM 33JaHHOM TOYHOCTH W3MEpPEHUH IpHU
U3MEPEHUH pa3MepOB MaJIbIX Tell, 00bEMA;
® IPUMEHATH 3HAHUS O CTPOCHMHM BEIIECTBA U MOJIEKYJIbI HA IIPAKTHUKE;

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCA:

® HCIIOJB30BATh TPHEMbI TOCTPOCHHS (U3UUECKUX MOJeNel, MOoucKa H (OPMYITHPOBKH
J0Ka3aTCJIbCTB BLIIBUHYTBIX THMIIOTE3 KW TCOPCTHUYCCKUX BBIBOJOB HAa OCHOBC OSMIIMPUYCCKH
YCTAHOBJICHHBIX (DaKTOB;

® CpaBHHUBATb TOYHOCTb HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BEJIMUYMH II0 BEJIMUYMHE WX OTHOCHUTEIHHOM
IIOTPEUIHOCTH IIPU ITPOBENCHUHU NPSIMBIX U3MEPEHUN;

® CaMOCTOSATEJILHO MPOBOAMTH KOCBEHHBIE U3MEPEHHsI U UCCIE0BaHUS (PU3NUYECKUX BEJIMYMH C
UCITOJIb30BAaHUEM PA3JIUYHBIX CIIOCOOOB M3MepeHHs (U3NYECKUX BEIMYUH, BBIOMpATh CpPEiICTBA
U3MEpPEHUs] C Y4YeTOM HEOOXOIUMOW TOYHOCTH H3MEpeHui, OOOCHOBBIBaTH BBIOOp cHocoba
U3MEPEHUs, aJeKBaTHOIO TIOCTABJIIEHHOM 3ajgade, MPOBOJAUTH OIEHKY JOCTOBEPHOCTH
MMOJIYYCHHBIX PC3YJIbTATOB,

® BOCIIPUHUMATH UH(OpMAIHIO (PU3NYECKOTO CO/IEpKaHUs B HAYYHO-TIOMYJISIPHON JIUTepaType U
CpeAcTBax MaccoBOW HH(pOpMAIMM, KPUTHYECKH OLEHUBATh IOJYYEHHYI0 HH(OpMaIuio,
aHAIM3HPYS €€ COoJIep KaHNEe U JaHHbIE 00 UCTOUYHMKE HH(OPMALINY;

UCIIOJIb30BaTh MOJyYEHHbIE 3HAHUA O ClIoco0ax n3MepeHus GU3NYEeCKUX BEIHUUH, 0 Tuhdy3un u
CKOPOCTH €€ MPOTCKaHus, O B3aHMOI[ei/JICTBHH MOJICKYII, CBOWCTB BCIICCTB B pa3JIMYHBIX
arperaTHbIX COCTOSIHUSX B IOBCEHEBHOM KU3HU (OBIT, 9KOJIOTHUS, OXpaHa OKpY>KaroIlel cpeibl),
MPUBOJIUTH IIPUMEPHI.

B3aumopneiicrBue Tell.

BrinmyckHuK HayduTes:

® pacro3HaBaTh MEXaHMUYECKHE SIBICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAaHUH OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS NMPOTEKAHUs ATHX SBJICHUN: MEXaHMYECKOE BM)KEHHE, PAaBHOMEPHOE U
HCPaBHOMECPHOC JBWXKCHUC, OTHOCHUTCIIBHOCTH MEXaHHUYECKOI'O JBHXCHHA, HHCpOM,
B3aUMO/IEIICTBHE Tell, BCEMUPHOE TATOTEHHUE;

® OIMMCBbIBATh H3YUYCHHBIC CBOMCTBA TE€I M MEXaHHYECKHUE SABJICHUSA, HWCIIOJb3Ys (1)I/ISI/I‘ICCKI/IG
BEJIMYMHBL: MyTh, CKOPOCTb, Macca Tella, IUIOTHOCTh BEIIECTBa, cuja (cuja TSKECTH, CHIa
VIOPYTOCTH, CHJIa TpEHHs); MpH ONHUCAHUU TMPABWIbHO TPAKTOBaTh (DU3HUECKUNH CMBICIH
UCTOJb3YEeMbIX BEIUYMH, UX OOO3HAueHUs M EJUHMIBI HM3MEpPEHHs, HaXOAUTh (HOPMYIIH,
CBA3BIBAIOIINEC OTAHHYIO q)HSI/I‘IeCKyIO BCIIMYHMHY C APYTUMH BCIWYMHAMH, BBIUYUCIIATH 3HAUCHUC
($u3nUecKoil BETUUNHBL;



® aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBIICHUS M IPOIIECCHI, UCIONB3Ys (U3HUECKUe
3aKOHBI: 3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOH ['yka; mpH 53TOM pa3auyaTh CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTUUYECKOE BHIPAKEHHE;

® pa3nUy4aTh OCHOBHBIEC MPU3HAKU W3YYECHHBIX (PU3MUECKUX MOJIeNel: MaTepralbHas TOUKa;

e pemiath 3a7aud, UCIONb3yd (U3HUecKHue 3aKOHbI (3aKoH ['yka) u (opmyIbl, CBA3BIBAIOIINE
dbuznyeckue BeNWYUHBI (IIyTh, CKOPOCTh, BPEMSI, Macca Teja, IIIOTHOCTh BellecTBa, 00beM Tena,
CUJIa YIIPYTrOCTH, PaBHOJEHCTBYIOIIAs JBYX CHJI, HAIIPABJIEHHBIX 11O OAHOM IPSIMOM): HA OCHOBE
aHaJIM3a YCIOBHS 3a/ladydl 3alMChIBaTh KPAaTKOE YCIOBUE, BBLACTATh (PU3NYECKHE BEIUMYMHBI,
3aKOHBI M (OPMYIIBI, HEOOXOIUMBIC Ui €€ pEeIICHHs, NPOBOAWTH pacyeThl M OIICHHWBATh
peabHOCTb MOTYYEHHOT'O 3HaYeHHS (PU3UUECKOM BETUUHHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEUIMTh HpPU TOMOLIM (PU3UUYECKUX METOOB;
AQHAIN3UPOBATh OT/AEIbHBIE 3TAIbI IPOBEICHUS MCCIEA0BAHUNH U NHTEPIIPETUPOBATH PE3YNIbTAThI
HAOJI0/ICHUH U OIBITOB;

® [TIOHUMATh POJIb SKCIIEPUMEHTA B OJIYUCHUN HAYYHOU HH(pOpMAIINH;

® NIPOBOJUTH MPSAMbIC U3MEPEHUs (PU3NUECKUX BEIMYUH: BPEMsl, pacCTOSHUE, Macca Tela, CHIIa,
BEC, CHJIa TPEHUS CKOJIBKEHUs, CHJIa TPEHUS KaueHus, 00BbeM, IIPH 3TOM BBIOUPATH ONTHUMAJIbHBII
CI0CO0 M3MEPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

® MIPOBOJUTH UCCIICJOBAHHE 3aBUCUMOCTEH (PU3NUECKHX BEIUYHMH C HCIIOJIb30BAHHEM MPSIMBIX
WU3MEPEHUI: MPONUJAEHHOrO MYTH OT BPEMEHHU, YAJIUHEHHUS MPYKUHBI OT MPUIIOKEHHOW CHIIBL,
CHUJIBI TSDKECTH TeJla OT €0 MacChl, CUJIbI TPEHUS CKOJIbKEHUS OT IUIOLIA/ I COIPUKOCHOBEHHUS TEN
U CWIBl, MPIKUMAIOLIEH TEJIO K TIOBEPXHOCTH (HOPMAJIBHOTO JIaBICHHS), NpPU ITOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTATHI IMOJYYCHHON 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJIE TaOJHIl U TpaUKOB, JAeaTh BBIBOBI [0 PE3yNIbTaTaM HCCIIEIOBAHNUS;

® [IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKHX BEIMYMH: CKOpPOCTh, IUIOTHOCTH TEla,
pPaBHOJEUCTBYIOIIAsL JIBYX CHJI, JEHCTBYIOIIMX Ha TEJIO M HANpaBICHHbIX B OJHY U
MPOTUBOINOJIOXKHBIE CTOPOHBI, MPHU BBIMOJIHEHUN H3MEPEHUH COOMpaTh HKCIEPUMEHTAILHYIO
YCTaHOBKY, CleAysd NpeJIOKEHHOW MHCTPYKLUHU, BBIYUCIATh 3HAUEHUE BEJIWYUHBI U
AQHAJIM3UPOBATh MOJIYYEHHBIEC PE3YJIbTATHI C YUETOM 33JaHHON TOUHOCTH U3MEPEHUM;

® CTaBUThH OMBITHl IO HCCIEIOBAHUIO (PU3NYECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Ten Oe3
WCIIOJIb30BAHUS TIPSMBIX HU3MEPEHUH; TpH 3TOM (OPMYIUPOBATH MpodeMy/3aaady ydeOHOTO
HKCIEPUMEHTA; cOOMpaTh YCTAaHOBKY M3 IMPEIOKEHHOTOo 00OpYIOBaHUS; NMPOBOAMUTH OMBIT U
(bopMyITUPOBaTh BHIBOJIBI;

® AHAJIM3MPOBATh CHUTyallMM IPAaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
NPOSIBIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN MM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOILUECs
3HaHUS IS UX OOBACHEHUS; HAXOUTh CBSA3b MEXKAY (PU3MUECKUMH BETMYMHAMU: CUIION TSXKECTH
U Maccoil Teja, CKOPOCTH CO BPEMEHEM M IyTeM, IUIOTHOCTH Tejla ¢ ero Maccoil U o0beMoM,
CHJION TS)KECTH M BECOM TeJIa;

® [IOHMMAaTh MNPHUHLMIBI JEHCTBUS JUHAMOMETpA, BECOB, BCTPEUAIOUIMXCA B IOBCEAHEBHOU
KHU3HH, U CIIOCOO0B o0ecreyeHns 6e30MacCHOCTH MIPU UX UCIOJIb30BaHUM;

® TIEPEeBOJIUTh (PU3MUECKHE BETUYMHBI U3 HecucTeMHbIX B CU 1 HaoboporT;

® 1CIIOJIb30BaTh IMPU BBINOJHEHUM Y4E€OHBIX 3aJady HAy4YHO-TIOMYJSPHYIO JIMTEpaTypy o
(bU3MUeCKUX SBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbInyCKHUK NOJTy4UT BO3MOKHOCTD HayUUThCS:

® 0CO3HaBaTh LIEHHOCTb HAYYHBIX MCCIEI0BAaHUU, POJb (PU3UKU B PACHIMPEHUU MpPEICTaBICHUN
00 OKpy»KarollleM MHUpPE U €€ BKJIaJ B yJIyUdlIEHUE KaueCTBa KU3HU;

® UCIOJIB30BAaTh MPHEMbl MOCTPOCHHUS (HU3MUECKUX Mojenel, Moucka M  (OPMYIUPOBKH
JIOKAa3aTeNIbCTB BBIABUHYTHIX THIIOTE€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE JMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

® CPaBHMBATH TOYHOCTb U3MEPEHUS (PU3NUECKUX BEIUUMH: BPEMS, pacCTOsIHUE, Macca Tena, CHIa,
BeC, O0bEM, IO BEIMYMHE HUX OTHOCUTENBHON TMOTPEIIHOCTH NpPU TPOBEIECHUH MPSIMBIX
WU3MEPEHHUI;



® CaMOCTOATEJIBHO MPOBOAUTH KOCBEHHBIE U3MEPEHMsI U MCCIIEOBaHUS (QU3NYECKUX BEJINYMH C
UCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB M3MEPEHUs (PU3UUECKUX BEIUYHMH: CKOPOCTh, MJIOTHOCTb
Tela, PAaBHOJIEHCTBYIOINAs [ABYX CHJI, JCUCTBYIOLIIMX HA TEJIO W HAIPaBICHHBIX B OJHY U
IIPOTUBOIIOJIOXKHBIE CTOPOHBI; BEIOUPATH CPEICTBA U3MEPEHUS C YIETOM HEOOXOIUMON TOUHOCTH
U3MepeHuii, 000CHOBBIBATH BHIOOp CIOCO0a M3MEPEHHUs, a/leKBAaTHOTO MOCTABJICHHOW 3ajaue,
IIPOBOAMTH OLICHKY JOCTOBEPHOCTH MOJIYYECHHBIX PE3YJIBTATOB;

® BOCIIPUHUMATH HH(OPMAIHIO (PU3UYECKOTO COACPIKAaHUSI B HAYYHO-TIOMYJISIPHOW JINTEpaType
CpeAcTBax MaccoBOW HH(MOpMAIMK, KPUTHUYECKH OLEHUBATh IOJYYCHHYI0 HH(pOpMAIHIo,
aHaAJIM3UPYs ee CoJepKaHKe U JaHHbIe 00 UCTOYHHUKE HH(POPMALIUY;

® Cc03/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLICHHS O (DU3MYECKHX SIBJICHUAX Ha
OCHOBE HECKOJIbKMX HCTOYHHMKOB HH(pOpPMAIMU, CONMPOBOXKAATH BBICTYIICHHE INpe3eHTalueH,
YUUTBIBasi 0OCOOEHHOCTH ayJUTOPUU CBEPCTHHUKOB.

® HCIOJB30BATh 3HAHMSA O MEXAHWYECKHX SIBIICHUSIX B MOBCEIHEBHOM XHM3HM JJIs1 0OeCTieueHHs
0€30IaCHOCTH MIpU OOpPAIIEHUU C MPUOOpPaMU M TEXHUYECKMMHU YCTPOMCTBAMH, JJIsl COXPAHEHUS
3I0pOBbsl U COOJIOIEHUS] HOPM 3KOJIOIMUYECKOIO MOBEICHHSI B OKpYXKarollel cpeze; NPUBOJUTh
OPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (PU3MUECKUX 3HAHUM O MEXAaHMUYECKUX SBICHUSX H
(bu3nUecKuX 3aKOHaX;

® pa3nMyaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MMOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH BCEMHUPHOT'O TATOTEHUS) U OTPAaHUYEHHOCTb UCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka u 11p.);

® HAXOJUTh aJ€KBAaTHYIO NMPEIJIOKEHHOH 3a/1aue (pU3NYeCcKyt0 MOJIEIb, pa3pelaTh IpodsieMy Kak
HA OCHOBE MMEIOLIMXCS 3HAHUHM 110 MEXaHHMKE C MCIOJIb30BAaHUEM MAaTEMaTHYECKOro ammapara,
TaK Y IPU ITIOMOIIHA METOA0B OLIEHKH.

JlaBJjieHUe TBEPABIX TeJl, dKUAKOCTEH U ra3oB
BbIITyCKHUK HAy4UTCA:
® pacro3HaBaTh MEXaHUYECKHE SIBIICHUSI U OOBSCHATh HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM yCIIOBUS MPOTEKAHUS 3TUX SBJICHHI: aTMOc(hepHOe JaBieHue, epeaava JaBicHus
TBEPJABIMH TEJIAMH, JKUJIKOCTAMH M Ta3aMH, aTMoc(epHOe JaBlieHHWe, IIJIaBaHHUE TeJ,
BO3/IyXOIJIABaHUE,  PACIOJIOKEHUE  YpPOBHA JKUJIKOCTH B  COOOIIAIOIMIMXCA  COCYJax,
CYIIIECTBOBAHKE BO3IYIIHON 000I0YKH 3eMITH, CIIOCOOBI YBEIMUEHUS M YMEHBIIICHHSI TABIICHUS;
® ONKCHIBATh M3YUCHHBIE CBOWCTBA TEI M MEXAaHWYECKHE SIBIICHUS, WCIONB3Yys (u3nyeckue
BEJIMYUHBI: JIaBJICHHE, TEMIIEpaTypa, MJIOMaab OMOpPbl, 00BEM, CHJIa, TUIOTHOCTh; TIPH OMHCAHUHN
MPaBUJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIIOJIBb3YyEeMbIX BEJIMYMH, UX OOO3HA4YeHHS H
€UHUIIBI U3MEPEHHS, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIIME JNAHHYIO (DU3UYECKYIO BEIHYHUHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISATH 3HaU€HUE (PU3NYECKON BETUUHHBL;
® aHAJIM3UPOBATH CBOMCTBA TEJI, MEXAaHUYECKUE SBJICHHUS W IPOLECCHI, UCTIONB3Yya (pu3nueckue
3aKkoHBI: 3akoH [lackans, 3akoH Apxumesa; MpU 3TOM Pa3iMyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;
e pemiath 3aJa4d, MCNONb3ys (u3nueckue 3akoHbl (3akoH Ilackams, 3akoH Apxumena) u
dbopMybl, CBs3BIBarONME (U3MUYECKUE BEIMYMHBI (Macca Tela, MIOTHOCTh BEIIEeCTBa, CHUJIA,
JaBJICHHE, TaBJICHHE Ha THO M CTEHKU COCY/a): Ha OCHOBE aHAllM3a yCIOBHS 3a/la4yM 3alHChIBATh
KpaTKOe yCIIOBHE, BBIIETATh (PU3UUECKHUE BEIIMYUHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOIUMBIC IS €€
pelleHus, TPOBOJAUTh PacueThl U OIICHUBATh PEATBHOCTh MOJYYEHHOTO 3HAUCHUS (PU3UUECKOU
BEIIMYHHBI.
® pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PELIUTh MpPU MOMOIIN (U3UYECKUX METOJOB;
aHAJIM3UPOBATH OTJIEIbHBIE ATAIbl MPOBEACHUS UCCIEIOBAHUM U UHTEPIPETUPOBATH PE3YIILTATHI
HaOII0IEHUH U OIBITOB;
® MIOHUMATh POJIb HKCIIEPUMEHTA B TIOTyYEeHUH HAYYHON MH(POpMAIUH;
® MPOBOJUTH MPSMbIE U3MEpeHUsl (U3MUECKUX BEIUYMH: 00beM, aTMochepHOoe AaBlICHUE; TPH
ATOM BBIOMPATH ONTUMAJLHBIN CITOCO0 U3MEPEHUS U MCTOIB30BaTh IPOCTEHUIIINE METOIBI OIICHKU
MOIPEIIHOCTEN U3MEPEHUN;



® IIPOBOJUTH KOCBEHHBIC HM3MEPCHUS (DM3WYECKHX BEIHYHMH: JABJICHUE JKUIKOCTH Ha IHO H
CTEHKH COCyJa, cuiia ApXUMeZa; IPH BBINOJHEHHN M3MEPEHUIH COOMpaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAYS NPEAJIOKEHHOW WHCTPYKIMH, BBIYHCIATh 3HAUYCHHE BEIMYUHBI U
AQHAJIM3UPOBATh IOJIyYCHHbIC PE3YJIBTATHI C YIETOM 33aHHOH TOYHOCTH H3MEPEHNUH;

® [IPOBOJMTH HMCCIICAOBAHUE 3aBHCUMOCTEH (DM3UUECKHX BEIUYMH C HCIIOJIL30BAHUEM IPSIMBIX
U3MEpEeHUI: cuia ApxuMena oT 00beMa BBITCCHCHHOW TEJIOM BOJIbI, YCIIOBUIl IJIaBaHUsI Tela B
KHUIKOCTH OT JCHCTBHS CWIBI TSDKECTH M CHJIBl ApXHMe[a; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl MOIYUYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYHH B BUJC
TaOJIuI ¥ rpaduKoB, 1enaTh BHIBOJBI 110 PE3YJIbTaTaM HCCIICIOBAHUS,

® CTaBUTh OMBITHI 10 MCCIEIOBAHUIO (DPU3NYECKUX SIBICHHN WM (U3UUECKHX CBOWCTB Tell 0Oe3
UCTIOJIb30BAaHUS NPSMBIX H3MEPEHUi; mpu 3ToM (HopMyaupoBaTh Npobiemy/3agady yueOHOTO
9KCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 IPEIUIOKECHHOTO O0OpPYIOBAaHUS, MPOBOIUTH OIBIT U
(GhopMyITUPOBATH BBIBOJIBI;

® QHAIM3UPOBATh CHUTYallMM HPAKTHKO-OPHEHTUPOBAHHOIO XapakTepa, Yy3HaBaTh B HHX
HPOSIBIICHHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN MM 3aKOHOMEPHOCTEH M MPUMEHSITh UMEIOIHECs]
3HaHMS IS UX OOBSICHEHUS;

® [IOHMMAaTh NPUHIKIIBI JEHCTBUS OapOMETpa-aHepOuIa, MAHOMETPA, MIOPIIHEBOTO KUIAKOCTHOTO
Hacoca, THUAPABINYECKOrO IMpecca, YCIOBHS X O€30MacHOr0 HCIOJIb30BaHHS B MOBCEIHEBHON
KH3HU;

® JICIIOJIb30BATh IIPH BBINOJHEHHH YYEOHBIX 3aJad HAayYHO-NOMYJISAPHYIO JIUTEpaTypy o
(u3MUYECKUX SBICHUSX, CIPABOYHBIC MaTEpUalIbl, pecypchl HTEpHET.

BBIHyCKHPIK IMOJIYYHUT BO3MOXXHOCTb HAYYUTHCA:

® 0CO3HABaTh IICHHOCTb HAay4YHBIX HCCIEIOBaHUU, POJib (PU3UKU B PACHIMPEHHUM IPE/ICTaBICHUM
00 OKpy>KarollleM MHpE U €€ BKJIaJ] B YJIyUllIeHHEe KauecTBa KU3HHU;

® HCIIOJIB30BAaTh TPHEMbI TOCTPOCHHS (U3UUECKUX MOJeNel, MOoucKa H (OPMYIUPOBKH
J0Ka3aTCJIbCTB BLIIBUHYTBIX THMIIOTE3 KW TCOPCTHUYCCKUX BBIBOJOB HAa OCHOBC OSMIIMPUYCCKH
YCTAHOBJICHHBIX (DAaKTOB;

® CaMOCTOATCIBbHO MPOBOANTL KOCBCHHBIC U3MCPECHUA W UCCICAOBAHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH C
HCIIOJIb30BaHUEM PA3IMYHBIX CIHOCOOOB M3MEpeHMs] (PU3MUECKUX BEJIIMYMH, BHIOMpATh CPEICTBA
U3MEPEHUsI C yYeTOM HEeoO0XOAMMOW TOYHOCTH H3MEpPEHUH, OOOCHOBBIBAaTH BBIOOpP crocola
U3MEpPEHMs, aJeKBaTHOIO IIOCTABJIEHHOM 3ajadye, NPOBOAUTH OIEHKY JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

® BOCIIpUHMMAaTh UHGOpMaIUI0 (U3NYECKOTO COACpPKaHUs B HAyYHO-TIOMYJISIPHON JINTEpATypE U
CpeICTBAaX MaccoBOM HH(OpMalMM, KPUTUYECKH OLEHUBATh IMOJIYYEHHYI0 HH(OpMAIUIO,
aHaJM3UPYs ee cojiepKaHue U JaHHble 00 UCTOUYHUKE MH(OpMaIuy;

® COo3J1aBaThb CcOOCTBEHHBIE TMHCHMEHHBIE W YCTHBIC COO6HI€HI/I$I (6} @HSHHGCKI/IX SABJICHUAX Ha
OCHOBE HECKOJIBbKHX HCTOYHMKOB HH(OpMAllMU, CONPOBOXKIATh BBICTYIUIEHHWE IpE3EHTaIUEH,
YUYUTBIBAsi OCOOEHHOCTH ayTUTOPUU CBEPCTHHUKOB.

® HCITIOJIB30BAaTh 3HAHUA O MEXAaHUYCCKUX SBJICHUAX B HOBCC}IHGBHOﬁ JKU3HU TJIA obecrneueHust
0€30MacHOCTH MpHU OOpalleHUH ¢ TpUOOpaMu M TEXHUYECKUMU YCTPOUCTBAMHM, JUIsl COXPAaHEHUS
3JI0pOBbSI M COOJIIOZICHUSI HOPM KOJIOTHUECKOTO TMOBEICHUS B OKpY’KaloLIel cpejie; MPUBOAUTH
MMPUMEPBI MPAKTHYCCKOT'O HCIIOJIb30BaHUA q)HSI/ILIeCKI/IX 3HAHUA O MEXaHWYECKUX SBICHUSIX H
(bu3nUecKrX 3aKOHAX; MPUMEPbI UCIIOIb30BaHNS BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH;

® pas3jinyaTb TIpaHUIBl TPHUMECHUMOCTH (1)I/ISI/ILIGCKI/IX 3aKOHOB, IOHUMATb OI'PAaHUYCHHOCTH
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3aKOH ApXUMena U Jp.);

HaXOJUTh aJIeKBaTHYIO IIPEJIOKEHHOM 3a1a4ue (PU3MUECKYI0 MOJIENb, pa3peliaTh NpodiieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUH 110 MEXAHUKE C UCIIOJIb30BaHUEM MAaTEMATUUECKOTO anrapara,
TaK ¥ IIpy¥ IOMOIIX METOJ0B OLICHKHU.

Padora u MomHOCTB. JHeprus.

BBIITyCKHHUK Hay4duTCSA:



® pacro3HaBaTh MEXAHUUYECKHUE SIBIECHUS U OOBSICHATh HA OCHOBE MMEIOLINXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCJIOBMsS NIPOTEKAaHUS OTUX SBICHUM: DPABHOBECHUE TBEPABIX TEJ, HMMEIOIIUX
3aKpEIUICHHYIO OCh BPAIllEHNUs, IIPEBPALICHUE OJJTHOTO BU1a KWNHETUYECKOW SHEPIUH B APYTOM;

® ONUCHIBATh W3YYEHHBIE CBOMCTBA TE€I M MEXAaHUUYECKUE SIBJICHMSA, MCIOB3Ys (hU3HUYECKHE
BEJIMYMHBL: CHUJIAa, KMHETHUYECKas HHEprus, INOTEHLMalbHas HHEpPIrus, MexaHuueckas palorta,
MexaHudeckass MomHocTtb, KIIJI mpu coBepmieHnn pabOThl C HCHOJIB30BAHUEM IPOCTOTO
MEXaHU3Ma; IpU OIMCAHNU IPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOIb3yEMBbIX BEJIMYHMH,
uX 0003HAUYEHUS U eIUHHIBI HM3MEpPEHHs, HaXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JaHHYIO
(U3NYECKyIO BETMUUHY C IPYTMMHU BEJIMYMHAMU, BHIYUCIIATh 3HAaYeHUE (PU3HMUECKON BEIUYMHBI;

® aHAIM3MPOBATH CBOWCTBA TEJI, MEXaHUYECKHE SIBICHUS M MPOIECCHI, MCIONB3Ys (hru3nyecKue
3aKOHBI: 3aKOH COXPAHEHHUsI SHEPTUH; IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAKECHHUE;

e pemaTh 3a/1a4M, MCIOJIBb3YS (PU3UYECKUE 3aKOHBI (3aKOH COXpAaHEHUsS SHEpruH) U (HopMyisl,
CBSI3bIBAIOIME (PU3MUYECKUE BEIMYUHBI (KMHETHYECKas SHEpPrus, IOTCHLIUAIbHAS JHEPTus,
MexaHudeckass pabora, MexaHuueckas MouHocTb, KIIJI mpoctoro mexaHusma, yciioBHe
paBHOBECHS CHUJI HAa pblyare, MOMEHT CHJIbl): HA OCHOBE aHajM3a YCJIOBMS 3a/laydl 3alUChIBAaTh
KpaTKoe yCJIOBHE, BBIIEIATh (PU3NYECKUE BETMUMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIs €€
pelIeHus, TPOBOAUTh PacueThl U OLCHUBATh PEAJbHOCTH IOJIyYEHHOTO 3HAYEHUsI (PU3NUYECKOU
BEJIMYNHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIM (HU3UIECKUX METOIOB;
AQHAJIM3UPOBATh OTJEJIBHBIE JTAIlbl IPOBEACHUS UCCIIEIOBAHUM U UHTEPIPETUPOBATH PE3YJIbTATHI
HaOJI0ACHUH U OIBITOB;

® CTaBUTH OMBITHI [0 WCCICAOBAHUIO (DU3MUYECKUX SIBICHUN WM (U3UYECKUX CBOWCTB Tel 0e3
UCIIOJIb30BAaHUS TNPSAMBIX M3MEpPEHUi; mpu 3ToM (HopMyaupoBaTh Hpoliemy/3ajgady yuyeOHOTro
IKCIIEPUMEHTA; COOMpaTh yCTAHOBKY M3 IMPEIUIOKEHHOTO0 O0OpYIOBaHUS; MPOBOIAMUTH OIBIT H
(bopMyIMpOBaTh BHIBO/BI;

® [IOHMMAaThb POJIb SKCIIEPUMEHTA B [TOJIyU€HUN HAyYHOU MH(pOpMaLnu;

® [IPOBOJUTH IPSIMbIE U3MEPEHUSI (PU3NUECKUX BEIUUNH: PACCTOSIHUE, CUjla); IIPH 3TOM BBIOMpPATH
ONTUMAJIBHBIA CIOCO0 U3MEPEHUSI U UCIIOJIb30BATh MPOCTEUIINE METO bl OLIEHKHU MOTPEIIHOCTEN
U3MEPEHUM.

® IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C UCIOJIb30BAaHUEM MPSMBIX
U3MEpPEHUIl: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJbTATHI IOITYYEHHOM
3aBHCUMOCTH (PM3UUECKUX BEJTUYMH B BUJIE TaOIMIl U TpaUKOB, JAeJaTh BHIBOJBI IO pe3yabTaTaM
WCCIIEI0BAHMS;

® MPOBOAMTH KOCBEHHbIE M3MEpPEHUs (U3NUYECKUX BEIUYMH: ONpEIeSICHHE COOTHOLICHUS CUI U
Iied JJii paBHOBECHUS pblyara; MpH BBINOJHEHMHM HM3MEpPEHHH cOOMpaTh 3KCIEPUMEHTAIBbHYIO
YCTaHOBKY, CIIEysl NPEMJIOKEHHOM HHCTPYKLIHMH, BBIYMCIATH 3HAYCHUE BEIUYMHBI U
aHaJIU3UPOBATH MIOJIIYYCHHBIEC PE3YJIBTATHI C YUETOM 33JaHHON TOUHOCTH U3MEPEHUMN;

® AQHAJIM3HUPOBATh CHUTYallUH IIPaKTUKO-OPHUEHTHUPOBAH-HOIO XAapaKTepa, Yy3HaBaTh B HUX
MPOSIBJIEHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN WM 3aKOHOMEPHOCTEW U MPUMEHATH UMEIOLIUECS
3HAHUSA IS UX OOBSCHEHHUS;

® [IOHMMAaTh MPHUHLMIBI JACUCTBUS pbluara, OJOKa, HAKIOHHOM IJIOCKOCTH, YCJOBHS UX
0€30MacHOro UCMOJIb30BaHMUS B TIOBCETHEBHOM KU3HU;

® 1CIIOJIb30BaTh TIPU BBHIMOJIHEHUH Y4YeOHBIX 3aJady Hay4HO-TIOMYJISIPHYIO JIUTEpaTypy o
bu3nyeCcKuX SIBICHUSAX, CIIPAaBOYHbIE MaTepUabl, pecypchbl IHTepHET.

BBIITyCKHHK NIOJIyYUT BO3MOKHOCTh HAY4YNUTHCS:

® OCO3HaBaTh IIEHHOCTh HAay4YHBIX HUCCIEIOBAHUH, pOib (U3UKU B PACHIMPEHUU MPEICTABICHUN
00 OKpy>KarollleM MHpE U €€ BKJIAJ] B YJIyUIIEHHE KaueCTBa KU3HU;

® JCMOJb30BaTh IMpPHEMBbl IOCTPOEHUS (PU3MUECKHX MOJeNel, MOUCKa U  (OPMYIUPOBKH
JIOKa3aTeNIbCTB BBIIBUHYTBIX TMIIOTE3 M TEOPETUYECKHMX BBIBOJOB HAa OCHOBE JIMIMPHUYECKH
YCTAHOBJICHHBIX (DAaKTOB;



® CpaBHHUBATh TOYHOCTh H3MEpEHHsS (U3UYECKUX BEJIMYMH IO BEIMYMHE UX OTHOCHTEIHHOU

MOTPEUIHOCTH MPU MTPOBEACHUH NPSIMBIX U3MEPEHUN;

® CaMOCTOSITEJILHO MPOBOJUTH KOCBEHHBIC M3MEPEHHS U UCCIEAOBAaHHUS (PU3MUYECKUX BEIMYHH C

HCTIOJIb30BAHUEM PA3IUYHBIX CIIOCOOOB M3MEpeHHs (PU3NYECKUX BEIMYHH, BBIOMpPATh CPEICTBA

U3MEpPEHUSI C Y4YeTOM HEOOXOIUMOM TOYHOCTH H3MEpEeHUH, OOOCHOBBIBAaTH BBHIOOp crocoda

U3MEpPEHMs, aJ€KBAaTHOIO IIOCTABJIEHHOM 3ajadye, NPOBOAUTH OLEHKY JOCTOBEPHOCTH

MOJIyYEHHBIX PE3YJIbTATOB;

® BOCHpPUHUMATh HH(POPMAIHIO (HU3NIECKOTO COJEPIKAHMS B HAYYHO-TIOMYJISIPHOM IUTEpaType U

CpeAcCTBax MaccoBOW MH(MOPMAIMM, KPUTHUECKH OLIEHUBATh TOJIYYCHHYIO HH(OPMALHIO,

aHAIM3HUPYS €€ COo/lep KaHKe U JaHHbIe 00 UCTOUYHHKE HH(DOPMALINUY;

e co3gaBaTh COOCTBEHHbBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MUECKUX SBICHHUAX Ha

OCHOBE HECKOJIbKMX HCTOYHHMKOB HH(pOpPMAIM{, CONMPOBOXKAATH BBICTYIICHHE Npe3eHTalueH,

YUUTBIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

® CIIOJIb30BATh 3HAHHUA O MEXAHWYECKHUX SIBJICHUSAX B MOBCEIHEBHOW JKU3HH JJIsI 00eCTieueHHS

0e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOpaMu M TEXHUUYECKUMU YCTPOUCTBAMHU, JUIsl COXpAaHEHUS

3JI0POBBSI U COOJIOJICHUSI HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKPYXKAIOIIEH cpesie; MPUBOAUTD

OPUMEPbI MPAKTUYECKOTO HCIOIb30BaHUSA (PU3UUECKUX 3HAHUM O MEXAHMUYECKUX SBICHUSX H

bu3NYECKUX 3aKOHAX;

® pa3auyaTh I'PAaHUIBI MPUMEHUMOCTH (PH3MUYECKUX 3aKOHOB, NMOHMUMATh BCEOOIIMI XapakTep

byHIaMeHTabHBIX 3aKOHOB (3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUN);

HaXOJUTh aJIEKBaTHYIO IPEIOKEHHON 3a1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh NpodieMy Kak
Ha OCHOBE MMEIOLIMXCS 3HAHUM 110 MEXaHUKE C UCIIOJIb30BAaHUEM MAaTEeMaTH4YEeCKOro anmnapara,

TaK U IPU MOMOLIY METO0B OLICHKU

I[lnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI KOHKPETHOI0 Y4eOHOT0
npeamera, Kypcea.

JInyHOCTHBIE pe3y/IbTaThl:

® C(l)OpMI/IpOBaHHOCTI) MMO3HABATCJIbHBIX HHTCPCCOB, HHTCIUICKTYAJbHBIX W TBOPYCCKHUX
crocoOHOCTEH yyarmuxcs;

¢ yOeX/IEeHHOCTb B BO3MOKHOCTH IO3HAHMSI IPUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOIO
WCIIOJIb30BaHUsl TOCTHKEHUN HAyKW M TEXHOJOTHH Ul NajdbHEHMIIEro pa3BUTHS YEJIOBEUECKOTO
06IH€CTBa, YBAXXCHHUEC K TBOpPLAM HAYKWM MW TEXHHUKH, OTHOLICHUC K (1)1/131/11(6 KaK J3JICMCHTY
00111€4eNI0BEYECKON KYIbTYpPHI;

* CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUN U MPAKTUYECKUX YMEHMI;

* TOTOBHOCTh K BBIOOPY JKU3HEHHOT'O MyTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEpECaAMH
1 BO3MOXHOCTAMMU,

* MOTHMBalUs O0Opa30BaTENILHOM JEATETBLHOCTH IIKOJBHHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

* opMHpOBaHUE [IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTENI0, aBTOpPaM OTKPBITUH U
M300peTeHNH, pe3yabTaTaM O0y4YeHHUS.

MertanpeamMeTHbie pe3yJabTaThl:

¢ OBJIAZICHUEC HaBBIKaAMH CaMOCTOSATEIIBHOI'O npno6peTeHI/m HOBBIX 3H3HI/II71, opraHu3anvun
y4yeOHOIl JeqATeNbHOCTH, IOCTAHOBKHM IleNieil, IJIaHMPOBAHUS, CAMOKOHTPOJII U  OLCHKH
PE3YIbTAaTOB cBoeit JACATCIBbHOCTH, YMCHHUAMU TMPCABUACTHL BO3MOKHBIC PE3YJIbBTATBEI CBOUX
JIEeHCTBHI;

¢ IOHUMAaHHUE pasnnqnﬁ MCXKAY NCXOJHBIMU q)aKTaMI/I U TUIIOTE3aMM JIs1 UX 06’1)5[CHGHI/I$I,
TEOPETUYECKMMHU MOJIENIIMU M pealbHBIMU O00bEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU yUCOHBIMU
}1617ICTBPI$IMI/I Ha npuMepax TuroTe3 A 00BSICHEHHST U3BECTHBIX (i)aKTOB n 3KCHepHMeHTaHBHOﬁ
NPOBEPKH BBIIBUTAEMbIX THIIOTE3, pa3padOTKU TEOPETUUYECKUX MOJETeH MpOLEeccoB WIN
SIBIICHHIA,

* (hopMHUpOBaHHE YMEHHI BOCIIPUHHUMATh, IlepepadbaThiBaTh U NPEAbIBIATh HH(POPMALIHIO
B CIIOBECHOM, o0Opa3HOH, cUMBoOIWYecKol (opMax, aHaJIU3UpOBaTh M IepepadaTbiBaTh
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HOJYYEHHYI0 MH(GOpPMAILMIO B COOTBETCTBUU C IOCTABICHHBIMM 3aJjauaMH, BBIJIEJIATH OCHOBHOE
COJlepKaHUE IPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA IIOCTABJICHHBIE BOIPOCHI U
U3JIaraTh €ro;

* MPUOOPETEHHE OMbITA CAMOCTOSTEIHHOIO IMOWCKA, aHalu3a W 0TOOpa MH(OPMAILUH C
UCIOJIb30BAHUEM Pa3IMYHBIX HUCTOYHUKOB U HOBBIX MH(OPMALMOHHBIX TEXHOJIOTMH 11 PELICHUs
IIO3HABATEJIbHBIX 3a7a4;

* Pa3BUTHE MOHOJIOTMYECKON M JUAIOTUYECKOW pe4M, YMEHUS BBIPAKAThb CBOU MBICIU U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEAHMKA, ITOHMMATh €ro TOYKY 3pEHMs, IpHU3HABaThb IIPABO
JpYroro 4ejIoBeKa Ha MHOE MHEHME;

* OCBOCHME IIPUEMOB JEHCTBHM B  HECTAHJAPTHBIX CHUTyalUsX, OBJAJCHUE
9BPUCTUYECKUMU METOJIaMH pEILeHUs TpodIieM;

* ¢opmHpoBaHUE YMEHHUH pabOTaTh B TPYIIE C BBHITOJHEHUEM PAa3IUYHBIX COIUAIBHBIX
poJIei, peACTaBIATh U OTCTauBaTh CBOM B3IJIS/IbI U YOSKIEHUS, BECTU AUCKYCCHIO.

IIpeaMeTHBIE pe3yJIbTAThI:

* 3HaHUSA O MPUPOJAE BaKHEHIIMX (U3NYECKUX SIBICHUM OKpYXalollero Mupa u
NOHMMAaHHE CMbICIIAa PU3NIECKUX 3aKOHOB, PACKPHIBAIOIIUX CBS3b U3YUCHHBIX SBJICHUM;

* YMCEHMs IIOJIb30BAaTbCsd METOJAMU HAYYHOI'O HCCIICIOBAHUS SIBICHUN IPUPOABDI,
IIPOBOAMTH HAOJIOJEHUS, IUIAHUPOBATh U BHIIOJHATH SKCIIEPUMEHTHI, 00pabaThiBaTh pe3ybTaThl
U3MEPEHUl, NPeACTaBIATh PEe3ybTaThl U3MEPEHHUH € MOMOIIbIO Tabaul, rpagukoB u Gopmyi,
OOHApY>KMBaTh 3aBUCUMOCTH MEXIy (U3NYECKIMU BEIMYMHAMH, OOBICHATH IOJTyUYCHHBIE
pe3yJIbTaThl U A€aTh BbIBOJBI, OLICHUBATH IPAaHULIB] TOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHNUI;

* YMEHHUS TPUMEHITH TEOPETUYECKHE 3HAHWA 10 (U3MKE Ha TMpaKTHKE, peuarb
du3nyeckre 3a1a4l Ha IPUMEHEHUE MOJTyYEeHHBIX 3HAHUMH;

* YMEHUS W HaBbIKM IPUMEHATH IIOJIyYEHHbIE 3HAHUS A OOBSCHEHUS NIPUHLIUIIOB
JEUCTBUS BaXKHEUIINMX TEXHUUYECKHUX YCTPOMCTB, PELICHMs NPAKTUYECKUX 3alad IOBCEIHEBHOU
KU3HU, oOecrieueHusi O€30MaCHOCTH CBOEH JKU3HM, PALMOHAIBHOTO INPUPOJONOIb30BAHUS U
OXPaHbI OKPYKAIOUIEH CPELBI;

* ¢opmupoBaHHe YOEXJEHUS B 3aKOHOMEPHOW CBSI3M U I103HABAEMOCTH SIBICHUH
IPUPOJIbI, B OOBEKTUBHOCTU HAYyYHOT'O 3HAaHMs, B BBICOKOM IIEHHOCTM HAayKH B pPa3BUTUU
MaTepUaJIbHOU U TyXOBHOH KYJIBTYpPBI JIIOJIEH;

* pa3BUTHUE TEOPETUYECKOTO MBIIIJICHUS Ha OCHOBE (OPMUPOBAaHUS yMEHUH
yCTaHaBIMBaTh (DAKThl, pa3nuyaTh NPUYUHBI U CJIEJCTBHUS, CTPOUTh MOJENU U BBIIBUTAThH
TUIOTE3bl, OTBICKUBATh U (POPMYIMPOBATh JOKA3aTEIbCTBA BBIJBUHYTHIX TMIIOTE3, BHIBOJAUThH U3
HKCIEPUMEHTANIBHBIX (PaKTOB U TEOPETHUECKUX MOJieNiell (U3NUecKue 3aKOHBI,

* KOMMYHHMKATHBHBIE YMEHHs JIOKJIAJbIBaTh O pe3yJbTaTax CBOEr0 HCCIEHOBaHUA,
y4acTBOBaTh B JUCKYCCHM, KPATKO M TOYHO OTBEYaTh HA BOIPOCHI, UCIIOIB30BATh CIIPABOYHYIO
JUTEpaTypy U Apyrue UCTOUYHUKU MHPOpMAIUK.

TenJioBble sIBJICHUA
BBINYCKHUK HAY4UTCA:

. pacro3HaBaTh TEIJIOBbIE SBIEHMS U OOBACHATH Ha 0a3ze UMEIOUIMXCA 3HAHUN
OCHOBHBIE CBOMCTBA MJIM YCJIOBHSI MPOTEKAHUS 3TUX sABICHUN: 11 Py3us, u3MeHeHue oobeMa Tel
IIpU HarpeBaHUM (OXJIAXKIAEHUH), OOJbIIasi CXKMMAEMOCTh Ia30B, Maylas C)KMMAaeMOCTbh KHJIKOCTEH
U TBEPJIBIX TEJ; TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJIEHCALUs, [UIABJICHUE, KPUCTAIUIN3aLUs,
KUTIEHUE, BIAXHOCTh BO3/yXa, pa3IMuYHbIe CIOCOOBI Temjonepeaadyd (TermIoNnpOBOAHOCTb,
KOHBEKIIMSI, W3JIy4€HUE), arperaTHble COCTOSHMSI BEIIECTBA, IMOTJIOLIEHUE OJHEPruu Mpu
UCIIAPEHUU XUAKOCTH M BBIICICHUE €€ IPU KOHJEHCAlMU I1apa, 3aBUCHUMOCTb TEMIIEPATYpPbI
KHUIIEHUS OT JIaBJICHUS;

® ONUCHIBATh M3YYCHHBIE CBOMCTBA TeNl M TEIJIOBBIE SBICHHS, UCHOJB3Ysd (hu3nueckue
BEJIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIrUs, TEMIIEpaTypa, yJelabHas TEIIOEMKOCTb
BEIIECTBA, yJelbHas TEIJoTa IUIABJICHUS, YyJIeNbHas TemjaoTa MapooOpa3oBaHUs, yelbHas
TEIUIOTa CrOpaHMsl TOIUIMBA, KO3(DPHUIMEHT IMOJIe3HOro JEHCTBUS TEIUIOBOTO ABUTATENs; IpU
OTNHCAaHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YyEMBIX BEIUYHH, UX 0003HAYECHUS
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U CJMHUIBI U3MEPEHUs, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (QU3NYECKYIO BEITHUUHY C
JIPYTHMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHNUE (PU3NYCCKON BETUIHHEI;

® aHaJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS W IMPOIECCHI, HCIIOIB3YS OCHOBHBIC
MOJIOXKCHHUST ATOMHO-MOJICKYJISIPHOTO YYEHHUSI O CTPOCHUHU BEIIECTBA M 3aKOH COXPaHCHHS
SHEPTuu;

® pasnMuaTh OCHOBHBIC NMPHU3HAKH W3YYCHHBIX (U3UYECKUX MOJENCH CTPOCHHS Ta30B,
KHUJIKOCTEH U TBEP/BIX TEll;

® TIPHUBOJUTH MPUMEPHI MIPAKTUIECKOTO UCIIOJIb30BAHUS (PU3NICCKUX 3HAHUNA O TETIOBBIX
SIBIICHUSIX;

e pemiath 3aja4M, UCIONB3Yys 3aKOH COXPAHCHHWsS SHEPrUU B TEIUIOBBIX IpoIeccax M
(dbopMyIibl, cBsI3bIBaONIHE (PU3HUECKUE BETUYNHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpATypa, yaelIbHas
TETIOEMKOCTh BEIIECTBA, Y/AEIbHAs TEIJIOTa IJIaBJICHUS, yJeNbHAs TEIUIOTa MapooOpa3oBaHMs,
yIenbHas TEIUIOTa CropaHusi TOIUIMBA, KOA(PQHUIMEHT TIOJE3HOrO JCHCTBUS TEILIOBOTO
JBUTATENIs1): HAa OCHOBE aHalIM3a YCJIOBUS 3aJladdl 3alKChiBaTh KPATKOE YCIOBHUE, BBIICIATH
¢du3nvecKkue BENWYHMHBI, 3aKOHBI U (HOPMYJbl, HEOOXOIUMBIC /ISl €€ PEIICHHs, MPOBOJUTH
pacdeThl U OIICHUBATH PEATBHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI.

BbINYCKHWK nonyuum 603MOMCHOCMb HAYYUMbC:

® UCNONBL306AMb 3HAHUSL O MENJIOBbIX AGNEHUAX 8 NOBCEOHEBHOU JICU3HU 0TI 0beCneyeHUs.
bezonacnocmu npu 06paweHuL ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU, OJisl COXPAHEHUs.
300p08bsl U COONIOOEHUST HOPM IKOJIO2UHECKO20 NOBEOeHUsl 8 OKpycalowell cpeoe, Npueooums
npUMepbl IKOA0SUHECKUX NOCIe0CmEuil pabomvl Osucamenetl 6HYMpPeHHe20 C2OPanUsl, Menio8bix
U 2UOPOINEKMPOCMAHYULL,

® paziuuamv Sparuybl NPUMEHUMOCIU QUUUECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep QYHOAMEHMANbHBIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl SHepeuu 6 Menio8blx
npoyeccax) u 02paHUYeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8;

® HaxoOumv A0eK8AMHYI0 NPeONIONCEHHOU 3adaye Gu3uuecKyo Mooelb, pazpeulams
npobnemy Kaxk Ha OCHOBe UMEIOWUXCS 3HAHULL O MENJo8blX SGIEHUSX C UCHONb308AHUEM
Mamemamuyeckoeo annapama, max u npu NOMOwju Memooos OYeHKuU.

DJieKTpuYecKne siBJIeHUsI
BhbINYCKHHUK HAY4YHTCS:

® PACIIO3HABATH JJICKTPUUCCKHUE ABJICHUA U OOBSICHIATH Ha OCHOBE UMCHOIIUXCA 3HaHUU
OCHOBHBEIC CBOICTBA WIIH yCJi0BUs IMPOTCKAHUA STUX SIBJIIEHUN: QJICKTpHU3aluuAa  TCII,
B3aMMOJICHCTBHE 3apsjioB, JJEKTPUUECKUH TOK M €ro JeHCTBUS (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE).

® COCTaBJSTh CXEMBl JJIEKTPUYECKUX IIeMeil ¢ MOCIeNOBaTeNbHBIM W TMapajlieIbHBIM
COETMHEHUEM DJIEMEHTOB, pazliuyasi YCIOBHbIE 0003HAYEHMSI AJIEMEHTOB JJEKTPHUUECKUX IIeTen
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETp, BOJIBTMETP).

® OMUCHIBATH HW3YYECHHBIE CBOICTBA Tel U DJIEKTPUUECKHUE SIBJICHUS, HCIONb3Ys
(1)I/I3I/I‘~I€CKI/I€ BCIIMYHNHBI: BJIGKTpI/IIIGCKI/II\/’I 3apsaa, CcCuia TOKa, OJBJIICKTPUUCCKOC HAIIPAXKCHUC,
AIIEKTPUYECKOE COMPOTHUBIICHUE, YIEIbHOE COMPOTUBICHHE BEIIECTBA, padOTa 3JIEKTPUIECKOTO
oJis1, MOIMHOCTL TOKa, IMPU OIMMCAHWKU BEPHO TPAKTOBATH (1)H3H‘I€CKPII>1 CMBICJI HCIIOJIBb3YCMbIX
BEJIMYMH, UX 0003HAYCHHUS U €IUHUIIBI U3MEPEHUS; HAXOAUTh (POPMYIIBI, CBSA3BIBAIOININE TAHHYIO
bu3NYECKyIO BEIMYUHY C APYTUMHU BEIUYMHAMHU.

® aHANM3HWPOBATh CBOWMCTBA TEN, JJIEKTPUYECKUE SBICHHUS M TMPOLECCHI, HCIONb3Ys
dbusznyecKre 3aKOHBI: 3aKOH COXpPaHEHHS ANIEKTPUIECKOro 3apsiaa, 3akoH OMa ams yJacTka IenH,
3akoH Jxoymns-JleHma, mpu 3TOM pa3uyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA H  €ro
MaTeMaTHYECKOE BBIpPAXKECHHUE.

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIONb30BAHUS (PU3NYECKUX 3HaHUU 00
SJICKTPUYCCKUX ABJICHUAX.

e pemaTh 3aJa4M, UCTONb3ys pu3nUecKre 3aKoHbl (3akoH OMa IS ydacTKa LeMnu, 3aKOH
Jxoyns-Jlenna) u ¢GpopMyIbl, CBA3BIBAIONINE (PU3NISCKUE BETUYMHBI (CHJIa TOKA, DJIIEKTPUIECKOE
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HaNpsDKCHUE, DIIEKTPUYECKOE COMPOTHUBIICHUE, YICIBHOE CONPOTHUBIICHHUE BEIIECTBa, pabora
AIIEKTPUYIECKOTO TOJISI, MOIITHOCThH TOKA, (DOPMYJIBI pacueTa IEKTPUUECKOTO COMPOTUBICHUS TIPU
MOCJICIOBATEIFHOM U IMMapajuIeIbHOM COCIMHEHHH TPOBOJHHKOB); HA OCHOBE aHAJM3a YCIOBHS
3a/1a4¥l 3alHChIBaTh KPATKOE YCJIOBHE, BBIACIATH (DU3MUECKHE BEITHYWHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXO/JUMBIC JUIS €€ PEIICHUs, MPOBOIUTh PAacYeThl M OLECHUBATh PEABHOCTH IOJYYCHHOTO
3HaueHUs! (PU3NYCCKON BETUIHHEI.
BbINYCKHWK nonyuum 603MOMHOCMb HAYYUMbCA

® UCNONBL306AMb 3HAHUA 00 DNEKMPUUECKUX ABNeHUAX 6 HNOBCEOHEeBHOU JHCUZHU OJisl
obecneyenuss be30nacHocmu npu 0OpaweHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu, 05
COXpaHeHUs 300p08bsi U COONIOOCHUSI HOPM IKON02UUECKO20 NOBEOeHUsl 8 OKpycaowell cpeoe;
APUBOOUMb NPUMEPLL BIUAHUS INEKMPOMASHUMHBIX U3TYYEHUU HA JHCUBbIE OPSAHUSMDYL,

® paziuuamv Sparuybl NPUMEHUMOCIU QUIULECKUX 3AKOHOS8, NOHUMAMb BCeo0wull
xapakmep (DYHOAMEHMAIbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl JIeKMpUYeckKo2o 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUS YACHBIX 3aKOH08 (3akon Oma 014 yyacmka yenu, 3aKOH
IDicoyns-Jlenya u op.);

® UCNONBL3068AMb NPUEMbl NOCMPOEHUsL PUULECKUX MOoOenel, NOUCKA U DOPpMYTUPOBKU
O00KA3amMenbCme BblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux Gbl80008 HA OCHOBE AMNUPUYECKU
YCMAHOBNIEHHBIX (haKmos;

® HaxoOumv A0eK8AMHYI0 NPeONIONCEHHOU 3adaye Gu3u1ecKyo MoOoelb, pazpeulams
npobnemy Kak HA OCHOBe UMEIWUXCS 3HAHUL 00 31eKMPOMACHUMHbBIX — SIGNEHUSAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memoo08 OYeHKU.

MarnuTHble sIBJICHUS
BrInycKHUMK Hay4yuTCs:

® pAcClO3HAaBaTh MAarHUTHBIE SBJIEHUS U OOBICHATH HA OCHOBE HUMEIOUIMXCA 3HAHUU
OCHOBHbIE CBOWCTBAa WJIM YCJIOBHUS MPOTEKaHWS 3TUX SBJICHHUI: B3aUMOJAEWCTBUE MarHUTOB,
JJIEKTPOMAarHuTHasl MHIYKLMs, AEUCTBHE MAarHUTHOIO IO Ha IPOBOJHUK C TOKOM M Ha
JBUKYLTYIOCS 3apsPKEHHYIO YaCTHUILy, AEMCTBUE AIEKTPUUYECKOTO MO Ha 3apSKEHHYIO YacTHUILY.

® ONUCHIBATh M3y4YCHHbIE CBOMCTBA T€J M MATrHUTHBIC SBJICHMS, UCHOJb3Ys (PpU3HMUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH; MPH OMMCAHUU BEPHO TPAKTOBATh (PU3NUECKUN
CMBICJT UCHOJb3YEMBIX BEIMUYUH, UX O0O3HAUEHUS U €IUHUIIBI U3MEPEHUs; HaXOAUTh (OPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMUYUHAMU.

® aHAJM3UPOBATh CBOMICTBA TeJl, MAarHUTHBIE SBJIEHUS M TPOLECCHI, HCIOJb3YS
¢usznyeckue 3aKOHBI, IpPU OSTOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTEMaTHUYECKOE BBIPA)KECHHUE.

® [PUBOJUTH NPUMEPHl MPAKTUUYECKOI'O HCIOJIb30BaHUS (U3NYECKUX 3HAHUN O
MarHMTHBIX SIBJICHUSX

® pemaTh 3a7aud, HCIOJIB3Yys (QU3NYECKUE 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
¢u3nYecKue BEIMYUHBI, HA OCHOBE aHAJIM3a YCJIOBMS 3aJladdl 3alKChIBaTh KPATKOE YCIIOBHUE,
BBIICTISITh (PU3UYECKUE BEIUYHHBI, 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE HJSi €€ pPEIIeHUs,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEAIBHOCTD MOJIYYEHHOTO 3HAYEHUST (PU3UIECKON BETMYUHBI.
BbINYCKHWK nonyuum 603MO0MHOCMb HAYYUMbCA

® UCNONbL306aMb  3HAHUAL O MACHUMHBIX A6IEHUAX 6 NOBCEOHEBHOU JHCUZHU O
obecneuenuss be3onacnocmu npu 0opawieHul ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCmeamu, 0
COXpaHeHus 300p08bsl U COONOOEHUS HOPM IKOIOUYECKO20 NOBEOCHUs 6 OKpYcaiouel cpeoe;
NPUBOOUMb NPUMEPDL IUAHUS INEKMPOMASHUMHBIX U3TIYYEHUL HA HCUBbLE OP2AHUIMDbL,

® paziuuamv 2paHuybl NPUMEHUMOCMU UUYECKUX 3AKOHOS8, NOHUMAMb 6Ceo0wull
xapakxmep ¢yHoamenmanibHvlX 3aKOHO8.

® UCNOIBL306aMb NPUEMbl NOCMPOECHUST PuU3UYecKUx mooesnel, NOUCKa U GopMyIuposKu
00Ka3amenbcme GblOBUHYMBIX SUNOMeE3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIeHHBIX (haKmos,;
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HAXo0Uums a0eK8amHy0 NPedoHCeHHOU 3a0aye GU3UYeCKYI0 MOOEb, pa3peuams npooiemy Kaxk
HA OCHOBE UMEIOUWUXCSL 3HAHULL 00 MACHUMHBIX AGNEHUAX C UCNOIb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMOwU Memood OYeHKU.

CBeToBbI€ SIBJICHHUS
BoInyckHHUK HAyIUTCS:

® pAacllO3HAaBaTh CBETOBBIC SIBIICHUS M OOBSCHATH Ha OCHOBE HUMEIOUIMXCA 3HAHUN
OCHOBHbIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBJICHUI: MPAMOIUHEHHOE paCIPOCTpaHEHUE
CBETa, OTPAXKECHHE U MPEIIOMIICHHE CBETA, IUCIIEPCHUS CBETA.

® JCIOJb30BaTh ONTUYECKUE CXEMBI I MOCTPOCHHS N300paKeHU B IUIOCKOM 3€pKajie U
coOuparorie JuH3e.

® ONUCHIBATh M3YyYCHHBIC CBOMCTBA TEJI M CBETOBBIC SBICHHS, MCIONB3YS (U3UUECKUE
BEJIMYMHBL: (POKYCHOE PACCTOSHHE W OINTHYECKas CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; MpPH OMHMCAHWU BEPHO TPAKTOBATh (DM3UUECKUN CMBICI
UCTIOJIB3YEMBIX BEIIMYMH, WX OOO3HAYEHHS W EAMHHUIBI WM3MEPEHUS; HaXOAUTh (HOpMyIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMHU.

® aHAJIM3UPOBATH CBOICTBA TEJ, CBETOBBIC SIBJICHUS U MPOIECCHI, HCIONB3Ys (PU3UIECKUE
3aKOHBI: 3aKOH MNPSIMOJIMHEHHOTO pAacHpOCTPaHEHUS! CBETa, 3aKOH OTPAXCHHS CBETa, 3aKOH
NpEeNOMIICHUSI CBETa; NpPU OTOM pa3jnyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BBIpaKCHHUE.

® TIPUBOJUTH MIPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUS (PU3HMUECKUX 3HAHUN O CBETOBBIX
SBIICHUSX.

e pemaTh 33434y, UCHONB3ysd (U3NYECKHE 3aKOHBI (3aKOH  MPSIMOJIMHEHHOTO
pacmipoCcTpaHEHHUs] CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHSI CBeTa) U (OPMYIIBL,
CBSI3pIBAaOIME (U3MUECKHE BEIMYUHBI ((POKYCHOE pAcCTOSHHE M ONTHYEeCKas Cuja JIUH3BIL,
CKOPOCTH RJIGKTPOMArHUTHBIX BOJIH, JUITMHA BOJHBI U 4YacTOTa CBETA): HA OCHOBE aHANIM3a YCIOBUS
3aJaui 3alHChIBaTh KPATKOE YCIOBHE, BBLICIATH (PM3NYECKHE BEMYMHBI, 3aKOHBI U (POPMYIIBL,
HEOOXOIUMBIC NJISl €€ peIIeHHs, IPOBOAUTh PAaCUYeThl U OLEHHUBATh PEATbHOCThH IMOJIYYEHHOTO
3HaYeHUS (PU3NIECKOIN BEITMUNHBI.

BLINYCKHUK nOA VY UM 803MOAICHOCMb HAYUYUMbCA:

® UCNONBL3068aMb 3HAHUSL O CBEMOBLIX ABNEHUAX 8 NOBCEOHEGHOU HCU3HU OISl 0DecneyeHus
bezonacnocmu npu obpawjenuy ¢ NPUOOpaAMU U MeXHUYeCKUMU YCmMpoUucmeamu, 0Jisl COXpaHeHus
300p06bs1 U COONVOCHUSL HOPM IKOTO2UYECKO20 NOBEOEeHUsl 8 OKpyycaruell cpede;, Npusooums
npumepsl IUAHUA INEKMPOMASHUMHBIX U3YYEHUU HA HCUBbIE OP2AHUSMDYL,

® paziuuams 2paHuybl NPUMEHUMOCMU @UUYECKUX 3AKOHO8, NOHUMAMb 6ceodwull
xapaxkmep yHOaMenmanbHbiX 3aKOHOE,

® UCNONBL3068AMb NPpUEMbl NOCMPOEHUsL PUULECKUX MOoOelell, NOUCKA U DOPMYIUPOBKU
00KA3aMenbCme BblOGUHYMbBIX 2UNOME3 U MeOPemuyecKux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

® HAXOO0UMb AOEKBAMHYI0 NPEONONCEHHOU 3adaue QU3UYUecKyr0 MOO0elb, pa3peuams
npobiemy Kaxk HA OCHO8e UMEIWUXCA 3HAHUL O CBemOBblX SGIeHUSX C UCHONIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOUWU Memooo8 OYeHKU.

ILlmanupyemblie pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
[Tporpamma obecrieunBaeT JOCTHKEHHE 00yUaroIUMuUcs 9 Kiacca ClIeayoIuX
pE3yJIbTaTOB.
JINYHOCTHBIMM pe3yabTaTaMu U3ydeHUs npeamera «Dusukay sIBISIFOTCS CIEAYIOIIHUE!
e (QopmMHupOBaHUE OTBETCTBEHHOTO OTHOLICHHMS K YYEHHMIO, TOTOBHOCTH K CaMOpa3BUTHIO,
OCO3HAaHHOMY BBIOOPY C YUE€TOM MTO3HABATEIbHBIX HHTEPECOB;
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(hopMHUpPOBaHHE TIETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M YYUTHIBAIOIIETO MHOTOO0Opa3rue COBPEMEHHOTO MUPAa;

yOeXKJICHHOCTh B BO3MOXKHOCTH IIO3HAHUS TPHUPOJBI, B HEOOXOIMMOCTH Pa3yMHOIO
WCIIOJIb30BAaHMUS JOCTMKEHMM HAYKM W TEXHOJIOTMM Ui JAJIbHEHIIEro pa3BUTHUSA
YeJI0BEUYECKOro oOIecTBa, OTHOIICHHE K (U3MKE Kak JJIEMEHTY OOIIevYeIoBeUeCKOM
KYJbTYpBI;

CaMOCTOSATEILHOCTh B MPUOOPETEHNH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHHUH;,

OCO3HaHUE POCCHUHCKON TpakIaHCKOW HIEHTUYHOCTH, YYBCTBA MATPUOTHU3Ma, JIOOBU K
CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOEH CTPAHE;

MOTHBAIHS 00pa30BaTENbLHON JACITETLHOCTH HAa OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO
MoaXonaa;

(hopMUpOBaHHE [IEHHOCTHBIX OTHOIICHHUHA IPYT K APYTY, YUUTEI0, aBTOpaM OTKPBITUN U
M300peTeHUI.

MeTanpeaMeTHBIM  pe3yJabTaTOM U3y4deHUs Kypca «Pusuka» sBisgercs (OpMHUpOBaHUE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).
Pezynamuenvie YY/[:

CaMOCTOSATENIHO TPUOOPETaTh HOBBIC 3HAHUS U MPAKTUYECKUE YMECHUS;

YIIPABIIATh CBOEH IMO3HABATENBHOMN AEATEIBHOCTHIO;

OpPraHu30BbIBaTh CBOIO JAECSATEIBbHOCTD;

OIpeAeATh 1IeJIU U 337a4u y4eOHOH 1eATeIbHOCTH,;

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYITHPOBATH yUeOHYIO MPOOIIEeMY;

BBIIBUTATh BEPCUU PEIICHUS TPOOIIEMBI;

COCTaBJIATh HMHAMWBUIYAIbHO WM B TPYNIE IUIAH peuieHHs] MpoOieMbl (BBITOIHEHUS
MIPOCKTA);

BBIOMPATh CPEJICTBA JOCTIXKCHUS 1M U MIPUMEHSTh UX Ha MPAKTHKE;

OLICHUBATh JJOCTUTHYTBIE PE3YJIbTATHI.

Hoznaeamenvnvie YY/[:

aHAJIM3UPOBATh, CTPYKTYpUPOBATh HH(POpMaIuto, GakThl U SBICHUS;

BBISIBJISITH IPUYHHBI U CIIEACTBUSI IPOCTHIX SBICHUIA;

OCYIIIECTBISTh CPAaBHEHUE M KJIACCU(DUKAIIMIO, CAMOCTOSTENIbHO BBIOMpPAs KPUTEPUU IS
YKaSaHHI)IX JIOTUYCCKUX OHCpaHI/II/I;

CTPOUTH  JIOTMUECKOE  PACCYXIEHHE, BKIIOYAIOIIEe YCTAHOBIEHHWE  MPHYHUHHO-
CIIEICTBEHHBIX CBS3€El;

CO3/1aBaTh CXEMAaTHUYECKHE MOJICIM C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTA;

COCTaBJISITh TE3UCHI, IPOCTHIE U CIIOKHBIE MJIaHbl U3YYEHHOTO TEKCTa,

peoOpa3oBbIBATH HHPOPMAITUIO U3 OJTHOTO BUAA B APYroi (TabIuily B TEKCT U T. I1.);
OTIpPEAENATh BO3MOXKHBIE MCTOYHHUKH HEOOXOIMMBIX CBEICHHM, MPOU3BOAUTH TOUCK
uH(pOpMaIli1, aHATTU3UPOBATDH U OLIEHUBATH €€ I0CTOBEPHOCTH;

MIPEICTaBIATh COOpaHHYI0 HHPOPMAIUIO B BUE BHICTYIUICHUS UM IPE3EHTALIUU.

Kommynuxamuenwvie YY/I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh y4eOHOE B3aWMOJAEWUCTBHE B TIpymne (ONmpenensTh
oO11me 1eu, pacupeeNsaTh POy, TI0TOBapUBaThCs IPYT C APYTOM);

B JUCKYCCUU YMETb BBIABUHYTH apTyMEHTHI U KOHTPapryMEHTHI;

aJIeKBaTHO MHCIIOJb30BaTh PEUEBBIE CPEACTBA JUIsl AUCKYCCHUM M apryMEHTallMM CBOEH
NO3ULUH;

YUUTbCA KPUTHYHO OTHOCHTBHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpU3HABATh
OIIMOOYHOCTh U KOPPEKTUPOBATH €T0;

MOHMMAs TMO3UIMIO JpPYyroro, pasjiuyaTb B €ro pe4yu: MHEHHE (TOUKY 3peHHs),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl (TUIIOTE3bI, AaKCHOMBI, TEOPUN);

14



YMETh B3TJSHYTh HAa CHUTYaIlMI0O C WHOW TO3WIMUA W JIOTOBAPUBATHCS C JIFOJbMU WHBIX
TIO3UIINH.

IIpeaMeTHbIM pe3yJbTaTOM H3y4YeHUS Kypca «Du3uka» sBigercs cHOpMYyITUPOBAHHOCTD
CJIEAYIOUIMX YMEHUH:

OOBSICHATS, JUISI YETO U3YYAIOT (PU3HKY;

(bopMHpOBATH MPEACTABICHUS O 3aKOHOMEPHOW CBS3M U MO3HAHWU SIBICHUI MPHUPOIBI; O
cucteMoobpa3yromeil poau GU3NKK U1 Pa3BUTUSA APYTHX €CTECTBEHHBIX HAYK;
(dbopMupoBaTh TNEPBOHAYAIBHBIC TPEICTABICHUS O (U3UYECKON CYIIHOCTH SBICHUMN
OpUPOBI (TEIJIOBBIX, IEKTPOMATHUTHBIX, ONTHYECKHX), BUAAX MarTepud (BEUIECTBO W
1ojie), yCBauMBaThb OCHOBHBIC HJE€M AaTOMHOTO CTPOCHHS BEIIECTBA, OBJIAJCBATH
HOHSATUHHBIM aNIapaToM ¥ CUMBOJIMYECKUM SI3BIKOM (PU3HKH;

npUOOpeTaTh ONBIT MPUMEHEHHSI HAYYHBIX METOJIOB MMO3HAHMS, HAOMIONEHHS (PU3NIECKUX
SBJICHUH, NPOCTHIX OKCIEPUMEHTAIBHBIX HCCICIOBAaHHMH, TPSAMBIX M KOCBEHHBIX
U3MEPEHU C HCIOJIb30BAaHHEM H3MEPUTENBHBIX MPUOOPOB, MOHMUMATh HEU30€KHOCTDH
MOTPEITHOCTEH JIFOOBIX U3MEPCHUI;

MOHUMATh (PU3MYECKHE OCHOBBI M NMPUHIMI JCHCTBUS MAllMH U MEXaHHU3MOB, CPEICTB
NEPeABIKEHUSI M CBSI3M, OBITOBBIX MNPHOOPOB, TMPOMBINUICHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB, BIMSHWE MX Ha OKPYKAIOIIYI0 Cpeay, OCO3HABaThb BO3MOJKHBIC NPHYHHBI
TEXHOTCHHBIX KaTacTpod;

OBJIa[IeBaTh OCHOBAaMH O€30IaCHOTO HCIIOJIb30BAHHS E€CTECTBEHHBIX M HMCKYCCTBEHHBIX
JJIEKTPUYECKUX M MArHUTHBIX TMOJIEH, JJIEKTPOMAarHUTHBIX W 3BYKOBBIX BOIIH,
MOHU3UPYIOMIMX M3Iy4eHU BO M30€KaHUE MX BPETHOTO BO3ACHUCTBHUS HA OKPY)KAIOLIYIO
Cpeny U OpraHu3M YeJIOBEKa;

(bopMHpPOBATH TEOPETUYECKOE MBIIUICHHE HAa OCHOBE YMEHHUS YCTaHABIMBATH (DaKTH,
pa3nuyath MPYUHBI U CIIEJCTBHS, CTPOUTH MOJAEIH U BBIIBUTATH TUIIOTE3bI, BBIBOJUTH 3
9KCIIEPUMEHTAIBHBIX (DAaKTOB M TEOPETUUECKUX MOJIeNeH (hU3NUecKue 3aKOHBI,

pa3BUBaTh yMEHHUE TUIAHUPOBATH B MMOBCETHEBHON JKU3HU CBOM JCHCTBUS C MPUMEHEHHEM
MOJYYCHHBIX 3HAaHUM 3aKOHOB MEXaHWKH, JJCKTPOJUHAMHUKH, TEPMOJUHAMUKH U
TEIUIOBBIX SBJICHUH C LIEIbIO COEpEXEHUS 310POBBS;

OOBSICHATH 3HAUYEHHUE KITFOUEBBIX TOHITHH.

K konmy 9 kiacca B pe3yjbTaTe 0CBOEHHs NMPOrpamMmbl no ¢Gusnke o0yqarouuiics

HAYYMTCSH:

coOmofaTh mpaBuiia O€30MaCHOCTM W OXpaHbl TpyAa NOpu padbore ¢ Y4eOHbIM U
1abopaTOPHBIM 000PYTOBAHUEM;

XapaKkTepu30BaTh TOHATUS (CHCTeMa OTCYEeTa, OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBUKEHHSI, HEBECOMOCTb M TEpPErpy3kd, MEXaHMYECKHE BOJHBI, 3BYK, HH(QPa3BYK H
yABTPa3BYK, 3JEKTPOMAarHUTHbIE BOJIHBI, HH(paKpacHble BOJHBI, YIbTpa(HOIETOBbIE
BOJIHBI, PEHTTEHOBCKOE W3JIydY€HUE, IIKajda »JJIEKTPOMAarHUTHBIX BOJIH, CIIEKTPbI
UCITYCKaHHs U TOTJIOUICHUs; aibda-, 0eTa- U raMMma-u3JIydyeHHsl, U30TOIbI, sSAepHas U
TEPMOsIJIEpHAst SHEPTETHKA);

pa3nuyath sBICHMS (PaBHOMEPHOE U HEpPaBHOMEPHOE MPSMOJIMHENHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABM)KEHHE, CBOOOJHOE MaJeHHE TeJl, PaBHOMEPHOE
JBUKEHHE II0 OKPYKHOCTH, B3aUMOJEHCTBHE TE€J, PaBHOBECHUE MAaTEPHUAIbHOM TOYKH,
PEaKTUBHOE JIBJKEHUE, HEBECOMOCThb, KoyiebaTelbHOE BH)KEHUE (TFapMOHHYECKHE
KoJIeOaHusl, 3aTyxarolue KosieOaHHs, BBIHYXKJIEHHBbIE KojeOaHHs), Pe30HAHC, BOJIHOBOE
JBUKEHHE (3BYK), OTpaKeHHE 3BYKa, JUCIEPCUsl CBETA,0TPaKEHUE U MPEIOMIIEHHE CBETA,
IIOJIHOE BHYTPEHHEE OTPAaXEHHE CBETA, CIOKEHUE CIEKTPAJIbHBIX I[BETOB, ECTECTBEHHAS
PaZ0aKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOr0 CHEKTpa M3JIY4EHHUs 10 OMHCAHUI0 HX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX ITaHHOE (U3NUECKOe
SBJICHUE;

OIMUCBIBATh H3YUYCHHBLIC CBOMCTBA Tel U (1)H31/I‘{CCKI/IC SIBJICHUS, HUCIIOJIB3Ys q)HSHqCCKI/IC
BCIIMYHHBI (CpeI[HSISI U MTI'HOBCHHAS CKOPOCTH TCJia NpU HCPABHOMCPHOM IBUKCHUMU,
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YCKOpEHHUe, IMepeMelleHue TMpH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBM)KCHUU,
LEHTPOCTPEMUTENLHOE YCKOPEHUE, YIoBasi CKOPOCTb, MepEeMEICHUE, TPOUICHHBIN MYyTh
U CKOPOCTh MpPH KPUBOJIWHEHHOM JBH)KEHUHU, CHJIA TSDKECTH, YCKOPEHHsSI CBOOOIHOIO
NajeHusl C Y4YeTOM 3aBHCMMOCTH OT IIMPOTHI MECTHOCTH, BEC Teja, LEHTP THKECTU
TBEPAOIrO Teja, UMMYJIbC Tela, UMITYJIbC CHJIbI, MEXaHHW4YecKas paboTa W MOIIHOCTH,
NOTEHIIMAIbHAS YHEPTUS, KHHETUYECKasl YHEPTUs, MOTHAs MEXaHUYECKasi YHEPTUsl, IEPUO/I
U 4acToTa KojeOaHWi, MepuoJl MAaTeMaTH4YeCKOro M MPYXKHUHHOIO MAasTHUKOB, JJMHA
BOJIHBI, TPOMKOCTb M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTesib MPEIOMIICHUS CPEbl);
IPU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICI UCHOJIb3YEMbIX BEIHUYUH, UX
0003HaYCHHS] U COUHUIBI (PU3UYECKUX BEIWYUH, HAXOIUTHh (HDOPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BETUUHUHY C JPYTMMH BETUYUHAMU;

XapaKTepu30BaTh CBOWMCTBA TeN, (DU3MUECKHUE SIBICHUS M TPOIECCHI, HUCIOJB3Yys 3aKOH
COXpPAHEHHUsI HHEPTrUuM, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3ULIUUA CHUJI,
MPUHILIAIT OTHOCUTENbHOCTH ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA,
3aKOHBI OTPAKEHHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOI0 U MacCOBOIO
YHCell MIPH SIICPHBIX PEAKLMSIX; IPU 3TOM PaziindaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOe BHIPAKCHHUE;

OOBSICHATH (PU3MUYECKUE MPOLIECCHl M CBOWCTBA TEJI: BBIABIATH NPUUYMHHO CIIEJCTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 2—3 JIOrMYECKHMX LIaroB ¢ ONOpo Ha 2—3 U3yYEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacdeTHbIC 3a/7a4M (ONMUPAIOUINECs HAa CHCTEMY M3 2—3 ypaBHEHHIi), UCIOIb3Ys
3aKOHBI ¥ ()OPMYIIBI, CBS3BIBAIOIINE (PU3MUECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJlauyl 3aMMChIBaTh KPATKOE YCIIOBHUE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISt
€€ pelIeHHUs], IPOBOJUTh PACUYEThl U OLIEHUBATh PEATUCTUUYHOCTD MOJYYEHHOI'O 3HAaYEHUs
(bu3M4eCcKOil BETMUNHBL;

MIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUN WM (U3NIECKUX CBOMCTB TEI
(u3ydyeHue BTOporo 3akoHa HbIOTOHa, 3aKOHa COXpaHEHUS SHEPruu; 3aBUCHUMOCTb
nepuoaa KosueOaHuil MPYKMHHOIO MasTHUKA OT MAacchl Tpy3a U JKECTKOCTH MPYXKHUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MaJIbIX KOJeOaHHi1): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY
u3 M30bITOYHOrO Habopa 00OpPYAOBaHHUS; OMHUCHIBATH XOJ ONbITa U (HOPMYJIUPOBATH
BBIBOJIbI;

MIPOBOAUTH IpPH HEOOXOJUMOCTH CEPUI0 MPSAMBIX M3MEPEHUM, OIpeneNsis CcpeaHee
3HaueHue n3MepsieMoi BEJIMYHHBI; 000CHOBBIBAaTh BBIOOD crocoba
U3MEPEHUs/U3MEPUTENIBHOTO TPUOopa;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C MHCIOJIb30BAaHUEM
OpPSAMBIX U3MEPEHUH (3aBUCHUMOCTH IIYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBHMKEHHH
0e3 HauaJgbHON CKOPOCTH; TMEpHUoJa KOoJeOaHU MaTEeMaTUYECKOr0 MasiTHUKA OT JJIUHBI
HUTH): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DMKCHUPOBATh Pe3yJabTaThl MOIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHJIE TaOIUI] U IpaduKoB, JeaTh BBIBOJBI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJITUUMH (CPEIHSS CKOPOCTh U YCKOPEHHE
Tela NMpPU PABHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHMs, 4acToTa U
nepuoJi KojaeOaHUi MaTeMaTHYECKOro M MPYKUHHOT'O MAasgTHUKOB, PAJHMOAKTUBHBIN (DOH):
IUIAHUPOBAaTh ~ U3MEPEHHs; coOupaThb  AKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEIys
IPEUVIO)KEHHONW WHCTPYKIMK; BBIYMCIATH 3HAYEHHE BEIUYMHBI M aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJIbTAThl C YYETOM 33aJaHHOW MOTPEIIHOCTH U3MEPEHU;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/a Mpu padboTe ¢ 1abopaToOpHBIM 000PYAOBAHUEM;
pa3nnyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3UUYECKUX MOJENEH: MaTepralibHas TOUKa,
abCOIIOTHO TBEpJO€ TEeJo, MIaHeTapHas MOJENIb aTOMa, HYKJIOHHAas MOJENlb aTOMHOTO
AApa,
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*  XapaKTepHU30BaTh MPHUHIIMIIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOUCTB C
OMOpol Ha MX OMHMCAHMA (B TOM YHUCIE: 3XOJIOT, IEPUCKOI, CHEKTPOCKOI, TO3UMETP,
KaMmepa BuibcoHa), WCHONB3Yys 3HAHUA O CBOWCTBAX (PU3MYECKUX SBICHUN W
HEoOXOoauMble (PU3NYECKUE 3aKOHOMEPHOCTH; HCIIONb30BaTh CXEMbl U CXEMaTHYHbIC
PUCYHKM W3YYCHHBIX TEXHUYECKHX YCTPOWCTB, HW3MEPUTEIBHBIX TPUOOPOB U
TEXHOJOTHYECKUX MPOLECCOB IMPHU PEIICHUU Y4eOHO-TIPAKTHUECKUX 3a]a4; MPUBOAUTH
MPUMEPHI MTPAKTUYECKOTO HCIOIB30BaHUs (DU3UYECKUX 3HAHHWHA B MOBCEIHEBHOHN JKHU3HH
uist obecrieueHus: 0€30MacHOCTH TpHU OOpalleHHMH C OpubopaMu U TEXHUYECKUMU
yCTPOMCTBAMM, COXPAHEHUSI 3/JOPOBbS U COONIIOAECHNS HOPM 3KOJIOTMYECKOIO MIOBEICHUS B
OKpYKalolllei cpee;

* [pPUBOAMUTH INpUMEPHI BKIaAa poccuiickux (B Tom uucie: K.O. [uonkosckuii, C.II.
Kopounes, JI.Jl. UBanenko,, 1.B. KypuaroB) u 3apyoexusix (B Tom uucie: M. HproToH,
Hx. Makcsemn, I'. T'epn, B. Pentren, A. bekkepenb, M. Ckionosckas-Kropu, 3.
Pesepdopn) yueHbIx-(hU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

* co3laBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS] HA OCHOBE MH(OpPMAIUH U3
HECKOJIbKUX HWCTOYHHKOB, TPaMOTHO HCIOJIb3ysl MOHSATHMHBIN ammapar u3y4aeMoro
pasznena (U3MKU U COMPOBOXKAAs BBICTYIJICHME MPE3CHTALUEH C y4eTOM OCOOEHHOCTEH
ayJUTOPHUH.

OO0yyaromuiicst MOJTy4YUT BO3MOKHOCTb HAYUYMThCSH:

®* 0CO3HaBaTh LIEHHOCTb HAYYHBIX HCCIEAOBAHHUM, pOJIb (PU3UKK B  PACHIUPEHUU
IpeJICTaBICHUM 00 OKPYXKAIOIIEM MUPE U €€ BKJIAJ B YJIYyUIlIEHUE KaueCcTBa KU3HH;
UCIOJIb30BaTh MPHUEMbI MOCTPOEHUsl (U3UYECKUX MOeNed, Mmoucka u (HOpMYyIUPOBKU
JTIOKA3aTeIbCTB BBIIBUHYTHIX THITIOTE3

® ¥ TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUYECKH YCTAHOBJICHHBIX (DAKTOB;

® CpaBHMBATh TOYHOCTb MU3MEPEHUS (PU3UUYECKUX BEJIWYUH IO BEIMUYUHE UX OTHOCHUTEJIBHOM
IIOTPEUIHOCTH IIPU IIPOBENCHUHU NIPSAMBIX U3MEPEHUN;

® CaMOCTOATENIBHO IPOBOAUTH MPsMBbIE U KOCBEHHBIE W3MEpPEHUs U HCCIEHOBaHUA
(GU3NYECKUX BETUYMH C MCIIOJIb30BAaHUEM PA3JIMYHBIX CHOCOOOB M3MEpeHHs (pU3MUecKuX
BEJIMYMH, BBIOUPATh CPEICTBA U3MEPEHHUS C YIETOM HEOOXOAMMON TOYHOCTH U3MEpPEHUH,
000CHOBBIBaTh BBIOOp clocoOa M3MepeHMsl, aJeKBAaTHOIO TIIOCTAaBICHHON 3aiaue,
IIPOBOJIUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB;

* BOCHpUHUMATh MHGMOpMAIMIO (U3NYECKOTO COJEpXKaHUS B  HAYYHO-TIOMYJISPHOM
JUTEepaType U CpeAcTBaX MaccoBOil MH(OpMalMK, KPUTUYECKU OLEHUBATh MOJYYEHHYIO
MHOPMaLINIO, aHATU3UPYS €€ Co/Iep)KaHue U JaHHble 00 HCTOUHUKE MH(OpMaIy;

® co3aaBaTh COOCTBEHHBIC MUCEMEHHBIE U YCTHBIC COO6HI€HI/I$I 0 (1)I/ISI/III€CKI/IX SIBJICHUSAX Ha
OCHOBC HECKOJBbKHX HCTOYHHKOB I/IH(l)OpMaHI/II/I, COITPOBOXKIAATH BBICTYIIJICHUC
Hpe3eHTaHHeﬁ, YUYUTBIBAsA 0COOEHHOCTH AyAUTOPpUN CBEPCTHUKOB.

Conep:kanue y4eOHOT0 npeamera, Kypca ¢ ykazanueMm (pOpM OpraHu3anmu
Y4eOHBbIX 3aHATHI, OCHOBHbIX BHI0B Y4€OHOM 1eITeJIbHOCTH.

OPU3BUKA
7 KJACC

|. BBEJEHME (4 4)

17



O®uszuka — Hayka o npupoae. Dusudeckue sBieHus. Dusznueckre CBOWMCTBa TeIl.
Habmiogenne wu onmcanue ¢GuU3MYEeCKUX sBICHUN. OuU3MUECKUe BeNWYHHBL. 3mepeHus
buznyecKuX BENIMYUH: JJIMHBI, BpeMeHHU, TemrepaTypbl. dusnueckue npubopsl. ToyHOCTH U
MOrPEIIHOCTh U3MEPEHUN. Mex1yHapoaHas cucteMa equHuL. Pu3nKa U TEXHUKA.

Jlemoncmpayuu u onvimot:

* lI3mepenue pa3mepoB Tel.

* lI3mepenue paccTosHUM.

* M3mepenune BpeMEeHU MeXy yapaMu IyJbca

®Dponmanvuas 1abopamopuas paboma:

Ne 1. Onpenenenue 1ieHbI ASEHUS U3MEPUTEIHLHOTO MPUOOpa

1. HIEPBOHAYAJIBHBIE CBEJAEHHWSA O CTPOEHUU BEHIECTBA. (5 yacos.)

Crpoenue BemiecTBa. OINBITHI, JOKa3bIBAIOIIME aTOMHOE CTPOCHUE BellecTBa. TerioBoe
JIBUKEHHE aTOMOB U MoOjekyld. bpoyHoBckoe aBmxkenue. Juddysus B razax, >KUIKOCTSIX H
TBEpJbIX Tellax. BzanuMopeiicTBrue yacTuil BemecTa. ArperaTHble COCTOSIHUS BelecTBa. Mojenun
CTPOEHHS TBEPABIX Tell, XKUAKocTel U razoB. OObsICHEHNE CBOMCTB I'a30B, )KUIKOCTEH U TBEPABIX
TEJ Ha OCHOBE MOJICKYJISIPHO-KMHETHYECKUX MPEICTaBICHUMH.

Llemoncmpayuu u onvimol:

» luddysus B pacTBOpax u rasax.

* Moziens Xa0THUECKOT O ABM>KEHHUS MOJIEKYII B rase.

* Monenb OpOYHOBCKOTO JBHKEHUS.

* CueruieHue TBEp/IbIX TEl.

* JlemoHcTpanus 00pa3oB KPUCTAUNIMYECKUX TEJI.

* JleMoHCTpaIrus MoJeNnel CTpOEHUS KPUCTAJUIMYECKUX TeTl.

* BripamuBanue KpuCTasIOB MMOBAPEHHOM COJIM MJIM caxapa.

dponmanvuas 1abopamopuas paboma:

Ne 2. Onpenenenue pasMepoB MallbIX Tell.

I11.B3aumoneiicrBue Tei. (23 vac.)

MexaHnnueckoe JABMKEHHE. MarepuanbHas Todyka Kak MoJenb (U3NYECKOro Telna.
OTHOCHUTEIBHOCTh MEXaHHUYECKOro JBMXKeHHs. Dusnmueckue BeIMYMHBI, HEOOXOAMMBIE IJIs
ONMHUCAHMs JIBUKEHUS M B3aUMOCBS3b MEXJIYy HUMH (TpaeKTOpus, IyTh, CKOPOCTb, BpeMs
JIBUXKEHMs ). PaBHOMEpHOE 1 HEpaBHOMEpHOE JBIKeHue. ['paduku 3aBUCUMOCTH MYTH U MOAYJIS
CKOPOCTH OT BpeMeHHU aBwkeHus. Muepunsa. MaeptHOCTS TEn. B3aumopeiicteue ten. Macca tena.
N3mepenne maccol tena. IlnotHocts BemectBa. Cuna. Exuauiel cunsl. Cuna TsHKECTH. 3aKOH
BceMupHOro Tarorenus. Cumna ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3p Mexay CHIION TSDKECTH U
maccoi Tema. Cuna TsokecTH Ha JApyrux IulaHetax. Jlunamomerp. CrokeHue JBYX CHII,
HaIpaBJICHHBIX 10 OAHOM mpsMoi. PaBHoxelcTByromas cwia. Cuwia TtpeHus. TpeHue
ckonbkeHus. Tpenue nokos. Tpenue B npupoze u Texuuke. Guznueckas npupoja HeOECHbIX Tel
ConHEYHOU CHUCTEMBI.

Lemoncmpayuu u onvimoi:

» PaBHOMEpHOE NIPSIMOIMHEWHOE IBUKEHUE.

* 3aBUCUMOCTb TPACKTOPHUH JIBUKEHUS Teja OT BbIOOpa Tejia oTcyeTa.

* M3mepeHne cKkopoCTH paBHOMEPHOTO IBUKEHUS.

* SIBiieHME MHEPLIUH.

* lI3Mepenue cuisl.

* Onpenenenue kodhPUIMEHTa TPEHUS CKOJIbKEHUSI.

* OnpesieneHue JKECTKOCTH MPYKUHBI.

* Cj10’k€HHE CUJI, HAIIPABJIEHHBIX 110 OJITHOM MPSMOH.

* UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMsI OT CHJIBI HOPMAJIBHOIO JaBieHHUS (C

MPE/ICTaBICHUEM PE3yJIbTAaTOB B BUE IpaduKka Mtk TaOJIHIIbI).
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* MccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa (C TPEe/ICTABICHUEM PE3yJIbTaTOB B BUJIE
rpaduKa WM TaOJIHIIbI).

* UccnenoBanue 3aBUCUMOCTH jAeDOpMAllMH MPYKHUHBI OT NPUIOKEHHOW CHIIBI (C
MIPEJCTABICHUEM PE3yJIbTATOB B BUJIC IpadrKa WK TaOIUIbI).

®@ponmanvuas 1abopamopuas paboma:

Ne 3. I3mepenue Maccel Tena Ha PhlYayKHBIX BEcax.

Ne 4. 3mepenue oObeMa Tera.

Ne 5. Ompenenenue MIOTHOCTH TBEPJIOTO TENa, U3MEPEHHUE TUIOTHOCTH KUIKOCTH.

Ne 6. I'panynpoBka Mpy>KUHbI U U3MEPEHUE CUJT TUHAMOMETPOM.

Ne 7. BoiicHEHHE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT IUIOIAAN COTIPUKOCHOBEHHUS
TeJ U MPYKUMAIOIIEH CHUIIBI.

1V.[laBjieHue TBePABIX TeJ, KUAKOCTeH 1 ra3oB. (21 yac)

JaBnenue. Jlapnenue tTBepapix Tei. Enunuiel uamepenus nasienus. CrnocoObl U3MEHEHHS
naBneHusd. Jlapnenue xxuakocred u ra3oB. 3akoH [lackans. [laBneHue >KUIKOCTH HA JIHO U CTEHKHU
cocyna. CooOmatomuecss cocynsl. Bec Bosayxa. ATmocdepHoe mgaBineHue. HW3mepenue
atMocheproro mamienus. Oneir Toppuuermmu. bapomerp-anepouna. Manomerp. ATmochepHoe
JaBJICHHE Ha Pa3IMYHBIX BBICOTAaX. ['WMIpaBiuyeckue MexaHU3MbI (mpecc, Hacoc). JlaBieHue
KUJKOCTH M Ta3a Ha NOTPY)XEHHOE B HUX Teno. ApxumenoBa cuia. [lnaBanue ten u cynos.
BosnyxomnnaBanue.

Lemoncmpayuu u onvimot:

* bapomerp.

* V3mepenne atMochepHOTo JaBICHHS.

* OmnbIT ¢ mapom Ilackais.

* ['mapaBnudeckuii mpecc.

* UccnenoBanue 3aBUCMMOCTH Beca Tella B )KUJIKOCTH OT 00beMa MOrpyKEHHOM YacTH.

@poumanvuas 1abopamopmuas paboma:

Ne 8. OnpeneneHue BbITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH HA NOTPYKEHHOE B KUIKOCTb

TEJIO.

No 9. BrisicHeHue ycnoBui TIaBaHUA TeJla B )KUIKOCTH.

V. Padora u MomHocTh. JHeprus. (15 yacos.)

Mexannueckasi pabotra. MoOLIHOCTb.

[Ipocteie Mexanu3mbl. MomeHnT cuiibl. LlenTp Tskectu Tena. Peryar. PaBHOoBecue cui Ha
pperaare. Peryaru B TexHuke, ObITy U nipupojie. [loaBuxubie 1 HEMoABIKHBIE O50KU. PaBeHCTBO
paboT MpH HCHOIB30BAHUU TMPOCTHIX MEXaHU3MOB («30JI0TOE MPABUIO MEXAHHUKHY). Y CIOBUS
paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO 3aKPETUICHHYIO 0Ch JBMkeHUs. Koaddurment nonesnoro
JIEHCTBHUS MEXaHNU3Ma.

Oueprusi. [loTeHnumanpHass W KUHETHYeckass HHeprus. lIpeBpaimieHue oOaHOTO BHUIA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpaHEHUS MMOJTHOW MEXaHUYECKON YHEPTHUU.

Jlemoncmpayuu u onvimot:

* PaBHOBECHE TeJla, UMEIOLLETO OCh BPALIEHUS.

* OnpeneneHrne MOMEHTA CUJTbI.

* Haxoxaenue 1eHTpa TSKECTH III0CKOro Tela

®dponmanvuas 1abopamopuas paboma:

10. BreisicHeHue ycIoBHsI pAaBHOBECHS phluara.

11. Onpenenenune KII/I npu nogbeme Tena Mo HAKJIOHHOW IIOCKOCTH.

®opmbI OpraHu3anuy y4e0GHOro npoiuecca:
- UHAMBUAYaJIbHBIE, TPYIIIOBbIE, HHANBUAYAIbHO-TPYIIOBBIE, (POHTANBHEIE.
OcHoBHast (popma opraHuzaluy y4eOHOro 3aHATHS: YPOK
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OcHOBHBbIE TUIIBI YUYEOHBIX 3AHATHIA:

Yok noy4eHus HOBOTO 3HaHUS (BHIIBL: JIEKIHA, Oecena, Mpe3eHTaus, SKCKypCus,

HCCICea0BaHUEC, COCTABJIICHHUEC HpOGKTa)

VYpok 3aKkperuieHus: HOBbIX 3HaHUM (BUIBL: MPAKTUKYM, AUCKYyccus, JabopaTtopHas padora,

MIPOEKT, JiesioBast urpa, Koukypc, KBH, Bukropuna)

Ypoxk 000011eH s 1 cucTeMaTH3anuu (BUAbI: CEeMHUHAp, COOECE0BaHUE, UCCIICIOBAHHKE,

JUCKYCCHSL, TUCIYT, POJIEBBIE U JIEJIOBBIE UIPbI, IyTEIIECTBUE, KOHKYPChI, BUKTOPUHBDI)

YPpOK MPOBEPKH U OIICHKH 3HAHUH (BHIBI: 3a4€ThI, TECTHI, PU3NUECKUE TUKTAHTHI,
(bpOoHTaNIBHBII OMPOC, KOHTPOJIBHBIC PAOOTHI)

e  KomMOuHMpOBaHHBIN ypOK.

OCHOBHBIM THIIOM YpOKa sABJISACTCA KOM6PIHPIpOB8.HHBII>i.

Coaep:xanue y4eOHOro nmpeaMera, Kypca ¢ ykazanueMm (popM opranu3anuu
9
Y4eOHBbIX 3aHATHH, OCHOBHbIX BHI0B Y4eOHOM 1eATEJIbHOCTH.

OU3UKA
8 KJIACC
(68 HACOB, 2 YACA B HEJIEJIIO)
|.TenioBbIe siBjeHud (25 yacoB)

Bnaytpennss sueprus. TemoBoe nBu:kenue. Temmeparypa. Termonepemsaua. HeoOpatumocTh
mpolecca TeIIonepe1ayu.

CBs13b TeMIiepaTypbl BEIIECTBA C XAOTHUYECKUM JIBUKE€HUEM ero yacTull. Crnoco0bl U3MeHeHHUs!
BHYTPEHHEH YHEepIruu.

TenonpoBoAHOCTD.

KonuyecTBo TemioThl. Y aenbHas TEMIOEMKOCTb.

KonBexumus.

M3ziy4yenne. 3aKk0H COXpaHEHUs PHEPTUU B TEIIJIOBBIX IIPOLIECCAX.

[InaBneHne M KpucraumMsanusa. YAeldbHasi Telmora IuiaBjieHus. I'paduk mniaBiieHuss u
OTBep/AeBaHUs.

[TpeoOpa3zoBaHre FHEPTUH NPU U3MEHEHUSX arperaTHOro COCTOSTHUS

BEIIECTBA.

Hcnapenue u kKoHAeHCaus. YAeJbHasA TeI10Ta Napoo0pa3oBaHus U KOHACHCALMH.

Pabora napa u ra3a npu pacuimpeHun.

Kunienne xxuakoctu. BiaxxHocTs Bo3ayxa.

TennoBble ABUTATEINH.

JHeprus TOIIMBA. Y/1eJbHAas TEeIJI0TA CTOPAHUS.

ArperatHble cocTostHus. [IpeoOpa3oBaHe SHEPIUU B TEIJIOBBIX JABUraTENsX.

KII/I TensioBOro aBurareJis.
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@Pponmanvuas rabopamoprasn paboma.

1. CpaBHeHHE KOJTMYECTB TETUIOTHI IPU CMEIIMBAHUH BOJBI Pa3HON TeMIIEpaTypHhl.
2.3mepenue yaeabHON TEIIIOEMKOCTH TBEPIOTO Tea.

3. 3MepeHue BIaXXHOCTH BO3AyXa

I1.2aexkTpuyeckne saBjeHus. (26 4acoB)

DnekTpusanus Teia. JJIeKTpudecKkuid 3apsia. BzaumoseiictBue 3apsiioB. JBa Buja 3JIeKTPUUECKOTO
3apsana. JIMCKpeTHOCTh 3JEKTPUUYECKOr0 3apsia. DIEKTPOH.

3aKOH COXpAHEHHS SJECKTPUUYECKOTo 3apsa. DJEeKTpuueckoe moiie. JiekTpockon. CTpoeHue
aTOMOB.

O0BbsicHeHHe JJIEKTPUYECKHX SIBJICHHU.

IIpoBOAHUKH M HENPOBOAHUKH JJICEKTPHUYECTBA.

JleiicTBHE 3EKTPUUECKOTO MO Ha AJIEKTPUUECKUE 3apsi/ibl.

[TocTosiHHBIN 351eKTpUYECKUil TOK. MCTOYHUKH 3JIeKTPUYECKOTr0 TOKA.

Hocurenu cBOOOIHBIX 3JEKTPUYECKUX 3apsJOoB B MeTalaX, JKUIKOCTSIX M rasax.
JyleKTpUYecKasi Lellb U ee cocTaBHble YacTH. Cwiia Toka. ENMMHULIBI CUITBI TOKA. AMIIepMeTp.
HN3mepenue cuibl TOKA.

Hanpsixenue. Enqununel HanpsoxkeHus. BoabTmerp. U3mepenne HanpsikeHusi. 3aBUCHMOCTD
CHJIBI TOKA OT HANPSIKEHMS.

ConpotuBienue. EquHULIBI COTPOTUBICHUS.

3akoH OMa AJ1s yyacTKa AJIEKTPUYECKON LEMH.

Pac4yer conpoTuB/IeHUsI MPOBOJHUKOB. Y/IeJIbHOE CONPOTHBJICHHE.

IIpumepsl Ha pacyeT CONPOTHBJIECHHUS IPOBOAHUKOB, CUJIbI TOKA U HANIPSIZKEHUS.

Peocrartsbl.

ITocaenoBaTesqbHOE M NapaJuieIbHOE COeIMHEHNe TPOBOAHMKOB. /lelicTBHUs 3J1IeKTPUYeCKOro
TOKa

3akoH Jlxxoyna-Jlenua. Padora 31eKTpH4eCKoro ToKa.

MoIHOCTD 3JIEKTPUYECKOIr0 TOKA.

Enununsl padéoTsl 31eKTPHYECKOI0 TOKA, IPUMEHseMble HA IPAKTHKE.

CuyeT4HK JIEeKTPUYECKOi IHePruu. JJIeKTPOHArpeBaTe/bHbIe NPUOOpPHI.

Pacuer 2s1ekTpO3Hepruu, norped/asieMoi OLITOBLIMU NPHOOpPaMH.

HarpeBanue npoBoAHUKOB 3JIEKTPHYECKUM TOKOM.

Kosnn4yecTBo TenjioTsl, BbieasieMoe IPOBOJHUKOM € TOKOM.

Jlamna nakaauBanus. Koporkoe 3amMmbikaHue.

IIpenoxpanurenu.

@Pponmanvuas rabopamopnasn paboma.

4.COopKa 3JIeKTpUUYECKOH 1IeTTH U U3MEPEHHE CHIIbI TOKA B €€ Pa3InYHbIX yyacTKax.

5.M3mepenune HanpsKeHUs Ha PA3IMYHbIX YYACTKAX JJIEKTPHYECKON LIETIH.

6.PerynupoBaHue Cuibl TOKa pEOCTATOM.

7.3MepeHune conpoTUBIIEHHS POBOHUKA IIPU MOMOLIY aMIIEpPMETPa U BOJBTMETPA.
8.M3MepeHre MOLTHOCTH U PabOTHI TOKA B JIEKTPUUYECKOH JIaMIIe.

I 11.2nekTpomarautHsble saBaeHus (7 4acos)
MaruutHoe mosie. MarHuTHOE MoJjie MPSIMOTO TOKAa. MarHWTHbIE JIMHUHM. MarnuTHoe mnoje
KAaTYIIKA C TOKOM. DJIEKTPOMAarHuThl M MX NpuMeHeHus. [loctosHHble MarHuThl. MarHutrHoe
MoJjie TIOCTOSIHHBIX MAarHuToB. MarnutHoe mnone 3emuu. JlelicTBME MarHMTHOTO TIOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATENb.
®dpoHTanpHas 1abopaTopHas padora.
9. COopKka 2IeKTpOMarHuTa 1 UCIBITAaHUE €ro ACHCTBHUS.
10. V3yueHue 31eKTpUUECKOro ABUTaTesl IOCTOSHHOTO TOKa (Ha MOJENN).

IV.CBeToBblIe siBJIeHHSI. (9 4acoB)
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Hcrounukm cBera.
[IpssMonunHETHOE pacIpOCTpaHEHUE, OTpPaXKEHHUE U IpesioMmiieHue cBeTa. JIyd. 3akoH OoTpa)keHHs
CBETa.
[1mockoe 3epkaiio. JInnza. OnTudeckas cuia JuH3bl. M300pakenue 1aBaemMoe JIUH30i.
HN3mepenue GoKyCHOr0 paccTosiHUsI COOMParoLei JTUH3BI.
OnTuueckue npudopsI.
I'na3 u 3penue. Oukm.
@Pponmanvuas rabopamopras paboma.
11.ITonyuenue n300paskeHUs IIPH TOMOIIH JINH3HI.
Hrorosoe nosropenue (1 yac)

®opmMbl OpraHu3anum yue0HOro npouecca:
- UHJAMBUAYaJIbHBIE, TPYIIIOBbIE, HHANBUAYAIbHO-TPYIIIOBBIE, POHTANIBHEIE.
OcHoBHas (popMa opraHu3auy yaieOHOro 3aHATHS: YPOK
OcHoOBHBIC THIIBI Y4eOHBIX 3AHATHIA:

e VYpOK nosyueHus HOBOTO 3HaHU (BUJBL: JEKLus, Oecena, mpe3eHTal s, SKCKYpCHs,

HCCIICAOBAaHUC, COCTAaBJICHHUC HpOGKTa)

VYPpOK 3aKperuieHusI HOBbIX 3HAHHI (BUIBI: IPAKTUKYM, TUCKYCCHs, JlaAbopaTopHas paboTa,
NIPOCKT, JiesioBast urpa, Koukypc, KBH, Bukropuna)
e VYpok 00001IeHUs U CHCTeMaTH3aluu (BUABI: CEMUHAp, cOOeceI0BaHNe, UCCIICIOBAHNE,

JUCKYCCHSI, TUCIYT, POJIEBBIE U JICJIOBbIE UIPbI, yTEIIECTBUE, KOHKYPChI, BUKTOPHHBDI)

YPpok npoBepKH U OLIEHKH 3HAHUH (BU/bI: 3a4€ThI, TECTHI, PU3NUECKUE TUKTAHTHI,
(pOHTANBHBII OITPOC, KOHTPOJBHBIE PAOOTHI)

e  KoMOMHMpOBaHHBIN ypOK.

OCHOBHBIM TUIIOM YpOKa ABJISICTCSA KOM6I/IHI/IpOBaHHBII>’I.

Conep:xanmne y4eOHOr0 nmpeamMera
du3uka, 9 Kiace

3aKoHbI B3auUMOAeHCTBYSI M ABU:KeHUs TeJ (38 yacoB)
Marepuansnas Touka. Cucrema orcuera. Ilepememenne. OmnpeneneHue KOOpIUHATHI
JIBIXKymierocss tena. llepememienne npu NpsSMOIMHENHOM PaBHOMEPHOM JBMKEHUHU. Permienue
3aznad. IIpsmonuHeliHOe paBHOYCKOPEHHOE ABM)KEHHE. YcKopeHHe. CKOpOCTh NMPSMOINHENHOTO
pPaBHOYCKOPEHHOTO JABIKeHUs. I'paduk ckopoctu. Pemenue 3amay Ha CKOPOCTh U YCKOpPEHHE.
Ilepemenienne npu MpsMOJMHENHOM paBHOYCKOPEHHOM JBIKeHUHU. Ilepemenienue tena mpu
NPSIMOJIMHEHHOM pPaBHOYCKOPEHHOM JBIM)KEHHUU Oe€3 HadalbHON ckopocTH. OTHOCUTENBbHOCTD
nBrkeHus. Pemenue 3anau Ha nepemernieHue. MHepuunanbaslie cucteMsl oTcuera. [lepBrlil 3aKoH
Heiotona. Btopoit 3akoH Heiorona. Tperuii 3axkon HpioTona. CBoOojgHOe majieHue Tell.
JIBrokeHue Tena, OpOIIEHHOI0 BEPTHUKAIBHO BBEPX. 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHUE
CBOOOJIHOTO TaJIeHUsS Ha 3eMjie W JAPYrux HeOEeCHBIX Tenax. J[BuKeHue Tena 1Mo OKPYKHOCTH.

22



HckyccTBeHHBbIE CyTHUKK 3emuid. MMmynbe Tena. 3aKOH COXpaHEHHs uMmnyJibca. PeakThBHOE
nBuxkeHue. Pakersl. BeIBo 3aKOHA COXpaHEHUS MTOJTHOM MEXaHUYECKON SHEPTIUU.
Jlabopamopnwvie padomoi:

Jlaboparopuass pabora Ne 1. «MccremoBanue paBHOYCKOPEHHOTO JBIDKEHHUs 0€3 HadallbHOM
CKOPOCTH.

JlabGopaTtopHnas pabota Ne 2. «3mepeHne yckopeHusi CBOOOIHOTO MaICHUS.

Konmpoavusie pabomol:

KonTponbaas padota Ne 1. «OCHOBBI KWHEMATHKNY

Kontponbnas padora Ne 2. «OCHOBBI TUHAMHUKNY.

Mexanuyeckue KoJjiedaHusi U BOJHBI, 3BYK (12 yacoB)
KonebGarenbnoe  aBmkenue. CBoOoaHble  KoneOaHus. BenuuuHbl,  XapakTepusyrolue
KosebarenbHOe  JBWXKeHHe. llpeBpamieHne SHepruM MpH  KoJeOAaTeTbHOM  JBMIKECHHH.
["apmonnueckue kosneOanus. 3aryxaromiue kosneOanusi. BpiHyxaeHHble Kosiebanus. Pe3onanc.
Pacnpoctpanenue kosnebanuit B cpeae. Bonnbl. [IpomonbHbie u momnepeyHbie BOJIHBL. JljiMHA
BoJIHBI. CKOPOCTH pacmnpocTpaHeHus: BoyHbL. McTounuku 3Byka. 3BykoBble Kojiebanus. Bricora,
TeMOp M TPOMKOCTH 3ByKa. Pacmpoctpanenue 3Byka. OtpakeHHe 3ByKa. DXO0. 3BYKOBOM
pEe30HaHC.
Jlabopamopuvie padbomwi:
Jlaboparopuas pabora Ne 3 «MccnemoBaHue 3aBUCMMOCTH TEPUOAAa M YacTOThl CBOOOIHBIX
KoJIeOaHUH HUTSIHOTO MasiTHUKA OT €ro JTHHBD.
Konmponvnsie padomul:
KonTponbras padota Ne 3 « Mexannveckue KoJaeOaHUs U BOJHBI, 3BYK».

DJIeKTPOMarHuTHoe moJie (22 yaca)

MarnutHoe 1osie u ero rpaduueckoe n3odpaxkenue. Hampasienve Toka ¥ HampaBlieHUE TUHUN
ero MmarautHoro noJis. [IpaBuno OypaBunka. [IpaBuio npaBoit pyku. OOHapy>XKeHHE MAarHUTHOTO
TI0JISI IO €r0 JIEUCTBUIO Ha 3neKTpuueckuid Tok. Cuna Amnepa. [IpaBuno nesoit pyku. Uuayknus
MAarHUTHOTO MOJsA. MarHuTHBIN MOTOK. SIBJI€HUE 3JIEKTPOMArHUTHOM MHAyKIuu. Hanpasnenue
MHIYKIMOHHOTO ToKa. [IpaBuno Jlenna. [lonydyenue u nepenaya nepeMeHHOTO 3JIEKTPUUECKOTO
Toka.  TpanchopmaTop.  DJIEKTPOMAarHUTHOE  TOJIe.  ODJIEKTPOMATrHUTHBIE  BOJIHBI.
DOnekTpoMaruuTHas npupoaa cBera. [Ipenomnenue cBera. DU3NYECKUA CMBICH MOKA3aTENs
npenomienus. Jucnepcus cera. l[Bera ten. Tumbl ontuueckux crekTpos. llormomenue u
HCIyCKaHHue cBeTa arToMaMHu. [IpoucxoxkaeHue IMHeMYaThIX CIIeKTPOB.

Jlabopamopmuvie padomoi:

JlaboparopHas pabota Ned «3ydeHue iBICHUS SJIEKTPOMArHUTHON HHITYKITUN

Konmponvnvie padomoi:

KonTponbnas padota Ne 4 « DIeKTpOMarHuTHOE MOJIeY.

CTpOCHI/Ie aToMa M1 aTOMHOI0 si/ipa. Hcnoan3oBanune IHEPIruv aTOMHBIX

sizep (15 yacoB)
PagunoaktusHocTh. OnbiT Pesepdopna. Moaenu aromoB Tomcona u Pesepdopna. PannoaktuBnble
MpeBpalleHHs] aTOMHBIX Sifiep. DKCIEepUMEHTalbHble METOAbl HccienoBaHus dyacTull. OTKpbITHE
npoToHa U HeiftpoHa. CocTaB aTOMHOTO sijpa. SlnepHble cuiibl. DHeprus cBs3u sjapa. Jledekr
macc. [lenenue sinep ypana. Llennas peakuus. Anepusiii peakrop. IlpeoOpa3zoBanue BHyTpeHHEN
DHEPrMM AaTOMHBIX SIEP B AJIEKTPUUYECKYIO SHEPruro. ATOMHas 3HeEpreTruka. buonormueckoe
neiicTBUe paauanuy. 3aKOH paInOaKTUBHOTO pacnajaa. TepMosiaepHas peakiusl.
Jlabopamopubvie padomui:
JlaGopaTtopHnast pabota Ne 5 «M3yueHne TpEeKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (hOoTOTpadusiMy.
Konmponvnvie padbomot:
Kontponbhas padora Ne 5 « CtpoeHue aroma 1 aTOMHOTO Spay.
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Crtpoenue u 3Bo0ouMs Beesiennoii (5 yaca)

CocraB, ctpoenre u npoucxoxiaeHue ConHeuHod cucteMbl. bonbmme mnaHeTsl CoiHEYHOU
cucrembl. Manible Tena CosiHeuHOM cucteMbl. CTpoeHue, u3inydeHuss U sBojionusa CoyHIa U
3Be311. CTpoeHue U 3BOJIIOIUS BCEJICHHOM.

IMoBTOpenue (7 yac)

[ToBTOpEHNE MEXaHMUECKUX, JIEKTPOMAarHUTHBIX, ONITUYECKUX, KBAHTOBBIX SIBJICHUIA.
[ToBTOpEeHME MaTepuanoB 7 U 8 KIAacCOB.

Pe3eps (3 yaca)

24



TemaTnuyeckoe NVIAHUPOBAHUE
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Neni/m

Ha3Banue Tem

KoanuecTBO
OTBOJIUMBIX
4acoB

KoauuecTBo
KOHTPOJILHBIX
pabort

KosauuecTrBo
J1a00paTOPHBIX
pa6ot

JlessTeIbHOCTh
YUYUTEIA C Y4ETOM
IPOrpaMMBbl
BOCIIUTaHUS (MOLYJISI
«IIIKOJIbHBIN YPOK»)

Beenenue

Oco3HaBathb
€IMHCTBO U
LEJI0CTHOCTh
OKPY>KaIOIIETo
MHUpa, BO3MO>KHOCTb
€ro Mo3HaBaeMOCTH
1 00BSICHUMOCTH Ha
OCHOBE JIOCTHKEHU I
HaYKHU.
XapakTepu3oBaTh
METO/IbI
(du3nYecKoil HayKH
(mabmroeHue,
CpaBHEHHUE,
AKCIIEPUMEHT,
U3MEPEHUE) U UX
pOJIb B IO3HAHUU
IPUPOJIBIL.
Oco3HaBarthb poib
OTEUYECTBEHHBIX
YUEHBIX B
CTaHOBJICHUH HAYKH
(du3HKH.
N3yuars npaBuna
TEXHUKA
0€301acHOCTH B
KaOuHeTre (PU3UKU.

[TepBonauanbHbIE
CBEJICHUS O CTPOCHHUU
BEIECTBA

OOBICHATD
CTpOEHHUE BEIIECTB C
TOYKH 3PEHUS
(du3uKH.
Oco3HaBaTh
€IMHCTBO U
1IEJIOCTHOCTh
OKPYIKaIOIIEeTo
MHpa, BO3MOKHOCTb
€ro Io3HaBaeMOCTH
1 00BICHUMOCTH Ha
OCHOBE JOCTHKCHUM

HAYKH.




CaMOCTOSITEIbHO
MIJIAHUPOBATh U
MPOBOAUTH
dbuznyeckue
AKCIIEPUMEHTHI.

BzaumoneiictBue Ten

23

OBinageBaThb
CpeACTBaMHu
OTIMCaHUS
JIBHOKCHUS
Kitaccugunmponars,
OOBSACHSTH
MIOJTyYCHHBIC
pE3yNbTaThl, ACNIaTh
BBIBO/IBI.
PaszBuBath
BHUMATEIbHOCTb,
COOpPaHHOCTb.
Co0mroath
MpaBUJia JOPOKHOTO
JIBIDKCHHUSL.
Co0mroath
IIpaBUJIa MOBEICHUS
Ha ypoke (PU3uKH.
dopMUpOBaTh
OepexxHoe
OTHOIIICHHUE K
IITKOJTBHOMY
000pyI0BaHUIO.
CaMOCTOsITETLHO
IJIAHUPOBATH U
MIPOBOUTH
busznueckue
AKCTICPUMEHTHI.

JlaBnenue TBEpABIX
TeN, JKUIKOCTSH U
rasoB

21

DopMHUpOBaThH
[IEHHOCTHOE
OTHOILIEHHE JAPYr K
NIpYyTy, YUYUTEIIO.
DopMupoOBaTh
OTHOILICHHE K|
(bu3uKe KaK
PIIEMEHTY
001Ie4YeI0BEYECKON
KYJIbTYPBHI.
DopMupoBaTh
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YCTOMYUBOCTD
[MO3HABATEIHLHOTO
MHTEepeca K|
M3yUYCHUIO (DU3HKH.
CoOuronathb
TEXHUKY
0E30IMacCHOCTH.
YMeThb
HCITOJIb30BaTh
CIIOCOOBI
M3MEpEHUS
aBJICHUS B OBITY U
TEXHHKE.

PaboTa 1 MOIIHOCTS.
OHeprus

13

Hcnonb3oBath
3HaHUA O
MEXaHHYECKUX
SABJICHUSX B
IIOBCEJHEBHOM
KU3HU IS
obecrnieueHus
0e30MacHOCTH MPU
00pallleHUH C
npudopamu u
TEXHUYECKUMHU
YCTPOMCTBAMM, JJIS
COXpaHEHUS
310POBbS U
COOJTI0/IEHUSI HOPM
HKOJIOTUYECKOTO
MOBEJICHUS B
OKpYKarolen
cpene.
®opMHUpOBaTh
IIEHHOCTHOE
OTHOIIICHUE K
aBTOpPaM OTKPBITHH,
M300peTEeHU, K
TBOpIIaM HayKH 1
TEXHUKHU.
CamocCTOSITENBHO
IJIAHUPOBATH U
MPOBOJAUTH

dbu3nyeckue
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OKCIICPUMCHTHI.

6 [ToBTOpEHNE

- M cronp30BaTh
BHAHUS
MEXaHUIECKNX
SIBJICHUSX
[MOBCETHECBHON
PKU3HH
oOecIieueHus
0e30IMacHOCTH
oOpallieHuH
prudopamMu
TEXHUYECKUMU

COXPaHCHUS
3I0POBbSI

PKOJIOTUYECKOTO
[TOBEICHUS
OKpYKaroIIEH
cpexne.
dopMupoBaTh
[ICHHOCTHOE
OTHOLLICHUE

M300pEeTeHUI,
TBOpIIAaM HAyKH
TEXHUKHU.
CaMocCTOATENBHO
MJIaHUPOBATH
MPOBOIUTH
(buzndecKue
DKCIIEPUMEHTHI.

JJIA

npu

YCTPOMCTBAMH, JIJIs

cOOJIIOICHUSI HOPM

ABTOpaM OTKPBITHI,

C
)51

51

B

K

K
341

)41

UTOI'O

70

11

8 kiacce

HaumenoBanue
pasaena

KoaunuectBo
YacoB

B ToM unciae
KOHTpOJIbHI)IX
paboTt/ 3a4eToB

B Tom umncie
J1a00paTOPHBIX
pador

JleATeIbHOCTh YUUTENS C
Y4ETOM IIPOTPaMMBI
BOCTIUTaHUS (MOJYJIS
«IIIxonBbHBIN YPOK»

TeruoBbie IBIICHUS

23

2/1

HpI/IMeHHTL 3HaHHA O
TCIIJIOBBIX SABJICHUAX IJIA

3aJ1a4 IIOBCEIHEBHOM
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JKM3HH, U151 00ecreyeHnst
0C30IMaCHOCTH CBOCH
KU3HH, PAIMOHATBHOTO
MIPUPOJIONOJIB30BAHUS U
OXpaHbl OKpYXKaromen
Cpelbl.

YMeTh UCIOJIb30BaTh
busnueckue npudopsI U
HU3MEPHUTEIIbHBIC
MHCTPYMEHTBI JUISt
n3MepeHus GU3NISCKUX
BEJIMYMH. MAcChl, CUJIBL,
JABJICHUS, TEMIIEPATYPHI,
BIIQYKHOCTH BO3/IyXa.

[IpuBOIUTE IPUMEPHI
JKOJIOTHYCCKUX
MOCJICICTBHI pabOTHI
aBUTraTeiaei
BHYTPEHHETO
CTOpaHHUS, TETUIOBBIX U
THUAPOAJICKTPOCTAHIIHA.
®opMupoOBaTh
LIEHHOCTHOE OTHOIIIEHHE
K aBTOpaM OTKPBITHH,
M300pEeTeHUH, K TBOPIIaM
HAyKU U TCXHUKH.
CaMOCTOSTEIBHO
IJIAaHUPOBATh U
IPOBOHTH (PU3HUCCKUC

9KCIIEPUMEHTHI.
Hcnonb3oBatk 3HaHUS 00
AEKTPOMArHUTHBIX
SIBIICHUSX B
MOBCEHEBHOM JKU3HU
JUTSt obecrnieueHus
0€30MMacHOCTH npu
oOparteHuu c
npudopamu u
TEXHUYECKUMU
YCTPOMCTBAMH, JUTS

eKTpuecKue COXpaHEHHUS 3[0POBbS U

ABITCHIS 28 1/1 COOIIOIeHHS HOPM
3KOJIOTUYECKOTO
MOBEJICHUS B

OKpY>Karollen cpene.
[IpenBuaeTs BO3MOKHBIE

pe3yIbTaThI CBOMX
JEUCTBUI.

Oco3HaBaTh poJIb
OTEUECTBEHHBIX YUEHBIX
B W3y4EHUHU
AJIEKTPUYECKUX SIBICHUH.
CaMOoCTOSITEIIFHO
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TUTAHUPOBATh "
MPOBOAUTHh  (PU3UYECKUE
IKCIEPUMEHTHI.

DNIEeKTpOMarHuTHbIC
SIBIICHHS

YVo6exnars B
BO3MOXKHOCTH ITO3HAHUS
MIPUPO/IBI, B
HEOOXOAUMOCTHU
Pa3zyMHOTO
HCIIOJIb30BaHMS
JTOCTH)KCHUN HAYKH H
TEXHOJIOTHH IS
JTATbHEHIIIETO pa3BUTHS
YEJI0BEYECKOTO
o01ecTBa, yBaKeHHE K
TBOpIIAaM HAYKH U
TEXHUKHU, OTHOILIEHUE K
(bu3MKe KaK AIEMEHTY
00I11IeUeI0BEYECKOM
KYJIbTYPBI.
CaMOCTOITEIBHO
IJIaHUPOBATh U
MIPOBOJIUTH (DU3UYCCKUC
IKCIICPUMECHTEI.

CBETOBBIE SIBJICHHUS

11

1/1

dopMupoBaTh
HEO0X0MMOCTh
pa3zyMHOT0
UCIIOJIb30BaHUs
JNOCTHKEHUH HAyKH H
TEXHOJIOTHI TS
JAIbHEUIIEr0  pa3BUTHS
YeJI0BEYECKOIr0
o01iecTBa, yBaXKEHHE K
TBOpLIaM HayKu "
TEXHHKH.

OOBSICHATD  TPUHITUTIBI
paboThI u
XapaKTePUCTHKU
U3YYEHHBIX MaIlIWH,
npuOopoB u
TEXHUUYECKUX YCTPOMCTB.
CamMocTosATenbHO
IUTAHUPOBATH u
MPOBOAUTHh  (PU3NYECKHE
9KCIIEPUMEHTHI.

HUTOIO:

68

4/ 4

11
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9 kjaacc

Tema Kou1-Bo yacos dopma JdeATeIbHOCTD
KOHTPOJIA yuuTes ¢
y4éToM
NMPOrpamMmbl
BOCIUTAHUS
(Mmomynst
«IIKO0JIbHBIH
YPOK»

3aKOHBI B3aUMOJICHCTBHS U 38 K/p Ne 1,2 Hcnonb3oBa

JIBHDKCHHSI TEII Th 3HAHHUS O
MEXaHHUYECK
ux
SIBJICHUSIX B
ITOBCETHEBH
Ol  JKH3HU
TSt
obOecrnieueHU
s
Oe30ImacHoC
TH npu
oOparieHun
c
npudopamMu
u
TEXHUYECKH
MU
YCTpOHCTBA
MH, JUTS
COXPaHEHUS
3JI0pOBbS U
coOJTr0IeHH
o HOPM
AKOJIOTUYEC
KOT0
MTOBEICHUS
B
OKpY’Karolie
W cpene.
CamocrosTe
JILHO
MJIaHUPOBAT
b u
MIPOBOJIUTH
¢busnueckue
SKCIIEPUMEH
THIL.

Mexannueckue KoueOaHus U BOJTHBI, 12 K/pNe 3 Xapaktepu3oBaTh
3BYK rI00aTbHBIC
pOoOJIeMBI,
CTOSIIME  TIepes
YeII0BEUYECTBOM:
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JHEPreTHYCCKHE,
CBIPBEBBIE,
9KOJIOTHYECKHE, —
U poyib (DU3HKHU B
pelieHuu  ATHX
npoOJem.
OOBACHATD
TIPUHITATIBI
paboThI u
XapaKTePUCTUKU
U3YYEHHBIX
MaIlIvH,
puOOpoOB u
TEXHUYECKUX
YCTPOMCTB.
CamocTosiTenbHO
IUIAHUPOBATh U
IPOBOIUTH
buszndeckue
IKCIIEPUMECHTHI.

DNEeKTPOMArHuTHOE T0JIe

22

K/p Ne 4

Ucnonp3oBarb
3HAHUS
AJIEKTPOMArHUTHb
SIBIICHUSX
MMOBCEJHEBHOU
KU3ZHU
obecrieyeHust
0e30MmacHOCTH
oOpareHuu
npubopamu
TEXHUYECKUMU
YCTPOMCTBAMH,
COXpaHEHUS
310pPOBbS
coOmoieHusT H
9KOJIOTUYECKOTO
MOBEICHUS
OKpYy>Karoleu cpe
IIpuBoaUTE IPUM
BIUSTHUS
AJIEKTPOMArHUTHb
U3JIy4YCHUH Ha KU
OpTaHU3MBI.
CamocTosTenbHO
TJIAaHUPOBATH
MIPOBOJIUTH
¢buznueckue
AKCIEPHUMEHTBHI.

00

X

TJIST

1pu

IS

DPM

B

ne.
2PBI

X
BBIC

CTpO@HI/Ie aToMa 1 aTOMHOTrO dapa.
Hcnons3oBaHue OHEPIUU aTOMHBIX
Aaep

15

K/p Ne 5

Hcnoms3o
BaTh
MOJY4YECHH
13
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3HaHUSI B
IIOBCEIHE
BHOM
JKU3HHU
npu
oOparteHu
H c
npubopam
H n
TEXHUYEC
KAMH
YCTPOMCT
BaMH
(cueTunk
WOHU3UPY
FOIITHX
YaCTHII,
JIO3UMETP
), IS
COXpaHeH
us
310pPOBbBS
"
coOIIroAeH
s  HOPM
SKOJIOTHY
€CKOr'o
IIOBEJICHU
' B
OKpYKato
men
cpene.
[IpuBonuTh
MIPUMEPBI
BIIUSTHUS
pPaINOaKTUB
HBIX
W3JTyYEHH
Ha  JKHBBIE
OpraHU3MBI.
ITonumars
MIPUHITATT
JIEHCTBUSA
JI03UMETpa U
pasnuyaTh
YCIIOBHS €r0
HCIIOIL30Ba
HHS.
ITormmars
DKOJIOTHYCCKUE
po0GIIEMBI,
BO3HHUKAIOIINE
npu
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UCIIOJIb30BAHU
u aTOMHBIX
ANEKTPOCTAHLIA
W, ©U TOyTH
pELIeHNs JTUX
npobiem,
IIEPCIIEKTUBBI
UCIIOJIb30BaHU

b
YIPaBIIsIEMOT0
TEPMOSAIEPHOT
0 CHHTE3A.

Ctpoenue u sBotonus Beenennoit 5 Oco3HaBarb
LIEHHOCTh

Hay4HBIX
HUCCIICIOBAHUIA,
POJIb ACTPOHOMHUH
B PaCIIMPECHUH
MpeICTaBICHU I
00 OKpy’KaroIiemM
MHPE U €€ BKJIaJ
B YIIYYIIICHHE
KayecTBa KU3HHU.

[ToBTOpeHue 7 Oco3HaBaTh
[IEHHOCTh
HAyYHBIX

HCCIICIOBAHNM,
POJIb aCTPOHOMUU
B PaCUIUPEHUU
MpECTaBICHUI
00 OKpykaroIieM
MUPE U €€ BKJIaJI
B yIydllIeHHE
Ka4eCcTBa JKU3HH.

Peseps 3

UTOTO 102

Neanvcan: dapbs MpuropbesHa

POXit PDF Reader Bepcusa: 11.1.0
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