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l. IInanupyemMble pe3yabTaTbl OCBOEHUS y4eOHOr0 mpeaMera
BBINYyCKHHUK Hay4YUTCS:
coOmoaTh mpaBuia 0E30MacCHOCTH W OXpaHbl TpyAa Hpu pabore ¢ y4eOHBIM M Ja0OpaTOPHBIM
obopynoBaHueMm;
MIOHUMAaTh CMBIC] OCHOBHBIX (U3WYECKUX TEPMHUHOB: (pHU3HUECKOe TeJo, (HU3MUECKOe SBICHUE,
¢bu3nveckas BeIMYNHA, SIUHUIIBI H3MEPEHHS,;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TIOMOLIM (PU3HUYECKHX METOMIOB;
aHAJM3UPOBATh OT/ENIbHBIC STAlbl MPOBEACHUS HCCICIOBAHWA W HHTEPIPETUPOBATH PE3yIbTATHI
HaOJII0IEHUH U OIBITOB;
CTaBUTh OTBITHl MO HCCIEAOBAHUIO (U3NYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB Ten 0e3
WCIIONIb30BAHUSI TPSMBIX H3MEPEHUH; MpU OSToM (OPMYIHpPOBAThH MpoOiIemMy/3aady y4eOHOTo
OKCTIIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO OOOpYIOBAaHHUS; MPOBOJIUTH OIBIT M
(bopMyITHpPOBATH BHIBOIHI.
[Tpumeuanue. Ilpu mpoBeneHNH HCCIENOBaHUS (U3NYECKUX SIBICHUN W3MEPUTENbHBIE TPUOOPHI
WCTIOJIB3YIOTCS JIUIIb KaK JATYUKU H3MEpeHHsS (U3UYECKUX BEJIWYHMH. 3alHCH TOKa3aHUH MPSIMBIX
M3MEpEHUH B 3TOM CiTydae He TpeOyeTcs.
MMOHUMATh POJIb IKCTIEPUMEHTA B MTOJTyYCHUN HAYIHON HH(POPMAIIHH;
MIPOBOJIUTH TPSMbIE M3MepeHHs] (PU3NYECKUX BEIMYWH: BPEMsl, PACCTOSHHE, Macca Tella, O00beM,
cuila, TeMIleparypa, atMoc(epHoe maBleHHe, BIAKHOCTh BO3/AyXa, HANpsHKCHHE, CHJIa TOKa,
paaranroHHbIN (OH (C HUCTIONB30BAaHUEM JO3UMETPA); IPU 3TOM BBIOMPATH ONTUMAIbHBIN
VY4eOHass mporpamMMa 00ECNeunBaeT OBJIAJICHUE TNPSMBIMH H3MEPEHUSMHU BCEX NEPEUHCICHHBIX
(bu3NYECKUX BETUYHH.
MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEeHui: MNpH O5TOM KOHCTPYUPOBATh YCTAaHOBKY, (PHUKCHPOBATh pe3yabTaThl MOJYUYEHHOM
3aBUCHUMOCTH (PU3MYECKHX BETWYMH B BUJAE TaONUIl M IpadUKOB, J1eNaTh BHIBOJBI IO pe3ysibTaTaM
UCCIIEIOBAHUS;
MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIIWYUH: MPH BBHINOJIHEHUU U3MEPEHUN coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys MIPEIOKEHHOM NHCTPYKIUHU, BBIYUCIIATH 3HAUEHUE
BEJIMYMHBI ¥ aHATU3UPOBATH MOJYyYCHHBIE PE3Y/IbTATHI C YIETOM 33JaHHOW TOYHOCTU U3MEPEHHIA;
aHAJIM3UPOBATh CUTYAIlMH NPAKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaThb B HUX MPOSBICHUE
W3YYECHHBIX (U3NYECKUX SIBJICHUN WM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINECS 3HaHUS IS UX
00BIACHEHMS,
MMOHUMATh NMPUHIMIBI JEHCTBUS MalluH, MPUOOPOB U TEXHUYECKHX YCTPOMICTB, YCIOBUS UX
0€30MacHOTO UCMOJIb30BaHUS B IOBCEHEBHON KU3HU;
WCII0JIb30BATh TP BHINOJHEHUH yYEOHBIX 3a7a4 HAYYHO-TOMYJISAPHYIO JUTEPATypy O (PU3HUECKUX
SIBJIICHUSX, CIIPABOYHbIE MaTepualbl, pecypchl HTepHEeT.
BhINYyCKHHK MOTYYUT BOBMOXKHOCTh HAYYHUTHCS:
OCO3HABaTh IIEHHOCTh HAYYHBIX HCCJIEIOBaHUMN, poib (PU3UKU B PACHIMPEHUU MpeACTaBICHUI 00
OKPY’KaIOIlleM MUPE U €€ BKJIaJ] B YJIy4llIeHUE KauecTBa KU3HH;
MCIO0JIb30BATh IPUEMBI TIOCTPOEHUS (PU3UUECKUX MOJIENeH, ToucKa U (GOPMYIUPOBKU JOKA3ATEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUECKH YCTAHOBJICHHBIX (DAKTOB;
CpPaBHUBaTh TOYHOCTh M3MEpPEHMs (U3NYECKUX BEJIUYMH [0 BEJIWYMHE HUX OTHOCHTEIBHOM
MOTPEIIHOCTH MPHU MPOBEIACHUH MPSMBIX U3MEPEHU;
CaMOCTOSITEJIbHO TPOBOJANUTH KOCBEHHBIE HU3MEPEHMs] M HCCIEIOBaHMA (PU3MUECKUX BEIMYUH C
UCIOJb30BAHUEM PA3JIMUHBIX CHOCOOOB HM3MEpeHHs (PU3MUECKUX BEJIWYHMH, BBIOMpPATh CpEACTBA
U3MEPEHUsI C Y4eToM HeoOXOAMMOM TOYHOCTH U3MepeHH, O0O0OCHOBBIBaTH BBIOOP cIocoba
U3MEpEHHs], aIeKBaTHOIO MOCTaBJIEHHOHN 3a/aye, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH IOJYYEHHBIX
pe3yIbTaToB;
BOCIPUHUMATh HHPOpPMaLUI0 (PU3UYECKOTO COJEepKaHHUS B HAYYHO-TIOMYISAPHOW JHUTEparype M
CpeAcTBax MaccoBOM HMHPOpPMALUHK, KPUTUYECKH OLEHUBATh TOJYYEHHYIO  HH(OpMAIHIo,
aHAJIM3UPYS €€ CoJiepKaHue U JTaHHbIE 00 NCTOYHUKE MHPOPMALIUY;
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CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHbIE U YCTHBIE COOOIIEHUS O (PU3UYECKUX SIBICHHUAX Ha OCHOBE
HECKOJIbKUX HCTOYHMKOB HMH(OPMALMHU, COMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAIMEH, YYHUTHIBAS
0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB.

Mexanuueckue agnenusn

BrInyCcKkHUK Hay4YuTCS:

pacro3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSACHATh HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIN YCIIOBUSI IPOTEKAHMsSI 3TUX SIBJICHUI: pABHOMEPHOE U HEPABHOMEPHOE JABM)KEHHUE,
PaBHOMEpPHOE M PaBHOYCKOPEHHOE IMPSIMOJIMHEIHOE JIBU)KEHHE, OTHOCUTEIBbHOCTh MEXaHHYECKOTO
IBWDKEHUS, CBOOOJHOE TMaJeHWE TeJl, PAaBHOMEPHOE [BI)KEHHE IO OKPYKHOCTH, WHEPIHS,
B3aUMO/ICHICTBUE TEJ, PEAKTUBHOE JIBH)KEHUE, IIepeada JaBJICHUs TBEPAbIMHU TEJIaMH, >KUJIKOCTIMU
MW ra3am, arMoc(epHOoe [aBJICHWE, IUIABaHWE TeJ, PAaBHOBECHE TBEPABIX T, HMMEIOUINX
3aKpEIJICHHYIO OCh BpalleHUs, KoJebaTelbHOe ABHKEHNE, PE30HAHC, BOJHOBOE JABHIKEHUE (3BYK);
ONMCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U MEXaHUYECKUE SIBJICHMSI, UCIIONIb3Yys (PU3NUECKUE BEIUYUHBI:
MyTh, NIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, IEpUO OOpallleHus, Macca Teja, INIOTHOCTh BEIleCTBa,
cuiia (Cuiia TSYKECTH, Cujla YIPYrOCTH, CUJIa TPEHMs), JaBJIeHNEe, UMITYJIbC Tejla, KHHETUYecKast
SHEprus, NOTEHIHAIbHAS SHEPTUs, MeXaHndeckas paboTa, MexaHuueckas MouiHocts, KI1/[ npu
COBEPIIECHUH PabOThI ¢ UCIIOJIB30BAHUEM MTPOCTOTO MEXAHU3MA, CUJIA TPEHUS, aMITUTY/a, IEpUo U
yacToTa KojeOaHuM, JJMHA BOJIHBI M CKOPOCTb €€ pPaclpOCTpPaHEHHUs; NPU OMUCAHUU IMPABHIBHO
TPakTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMs U €IMHULIBI U3MEpPEHUS,
HaXOoJUTh (GOPMYJIbI, CBA3BIBAIOLINE TaHHYIO (DU3UUYECKYIO0 BETUUYHMHY C APYTUMHU BEIHMUYWHAMH,
BBIYMCIISATH 3HAaUCHUE (DPU3HUECKOI BEIIUYUHBL;

aHaAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUUYECKUE SBJIEHUS U MPOLECCHI, UCTIOIb3Ysd PU3NYECKHE 3aKOHBDI:
3aKOH COXPAaHEHHUS OJHEPruH, 3aKOH BCEMUPHOTO TSITOTEHUS, NPHUHLHUII CYHNEPIIO3ULIHNU CHI
(HaxoxneHue paBHoAelcTByromen cuibl), I, I1 u 111 3akonsl HetoTOHA, 3aK0H COXpaHEHUS! UMITYIIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; IpH 3TOM pa3iinyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA ¥ €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPH3HAKM UW3Y4YEHHBIX (DU3MUECKMX MoJenel: MaTepuanbHas TOouKa,
MHEPLHAIbHAS CUCTEMA OTCYETA,

pemaTh 3aJadu, UCHOJb3ysd (U3NUECKUE 3aKOHBI (3aKOH COXPAaHEHMs SHEPIUH, 3aKOH BCEMUPHOTO
TATOTeHUS, MpUHIMI cynepno3uuuu cud, I, IT u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) u GopMysbl, CBSI3bIBAIONIME (PU3NUECKHE BEINUUHBI
(myTh, CKOPOCTb, YCKOpPEHHE, Macca Telsa, MJIOTHOCTh BEIIECTBA, CHUJIA, JaBJIEHUE, MUMITYJIbC Teja,
KUHETHYEeCKasl SHEPIUs, IOTCHLUAIbHAS SHEPIUs, MeXaHu4ecKasi paboTa, MEXaHUYECKas MOLIHOCTb,
KIIJl npoctoro MexaHu3Ma, cujia TPEHHsl CKOJIbXKEHHUs, K03 PUIMeHT TpeHus, aMIUIMTya, IEpUO U
4acToTa KosjeOaHuM, AJMHA BOJIHBI U CKOPOCTh €€ PAacHpOCTPAHEHUS): Ha OCHOBE aHAINM3a YCIIOBUS
3aJjaud 3allUChIBaTh KPAaTKO€ YCJIOBME, BBIIENATh (DPU3UYECKHE BEJIMYMHBI, 3aKOHBI U (HOpMYIbI,
HEoOXOJUMBIE Ul €€ pELIeHUs, IPOBOJUTH pacyeThl M OLEHMBATh PEAIbHOCTh IOJyYEHHOI'O
3Ha4eHUsl (PU3NYECKON BETUUMHBI.

BhIIyCKHMK ITOTYYUT BO3MOKHOCTb HAYYUTBCH:

UCIOJb30BaTh 3HAHUS O MEXAHWYECKUX SBJICHUAX B IOBCEIHEBHON JXM3HU Juld oOecreueHHs
0€30I1aCHOCTH IpU OOpallleHMH ¢ NpuOOpaMU U TEXHUYECKUMHU YCTPONCTBAMHM, JUIsl COXpaHEHHUs
3I0pOBbsI U COOJIOJICHUSI HOPM 3KOJIOTMUYECKOIO MOBEICHMS B OKpYKalollel cpeie; MPUBOIUTH
IPUMEPHl NPAKTHUUECKOIO MCIOJIb30BaHUS (U3MYECKUX 3HAHUM O MEXaHMYECKUX SIBICHUSX MU
¢U3MYeCKUX 3aKOHAaX; MPUMEpPhl UCIOJB30BaHUS BO300HOBISEMBIX HMCTOUYHUKOB SHEPIUH;
9KOJIOTMYECKUX MTOCIIEICTBUN UCCIIEIOBAHNS KOCMUYECKOTO IIPOCTPAHCTB;

pa3nuyaTth TPaHMIBl NPUMEHMMOCTH (HU3MUYECKMX 3aKOHOB, MOHHMMAaTh BCEOOIIUH XapakTep
(GyHAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHUs MEXaHUYeCKOH OSHEpruu, 3aKOH COXpaHEHHs
UMIIYJIbCA, 3aKOH BCEMHPHOIO TATOTEHHUS) U OTPAaHMYEHHOCTb HCIIOJIb30BAHUS YACTHBIX 3aKOHOB
(3axon I'yka, Apxumena u 1p.);

HaXOJIUTh a/IEKBATHYIO TNPEAJIOKEHHOHN 3a7aue (pU3NUECKyI0 MOJIeNb, pa3pemaTh NpolieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUN 10 MEXaHHMKE C MCIOJIb30BAaHUEM MATEMAaTHUYECKOrO ammapara, Tak U
IIPY TIOMOILIA METOJIOB OLIEHKHU.

Tennoevie aenenusn

BhInycKHMK Hay4uuTCA:




pacCrio3HaBaTb TCIIJIOBBIC ABJICHUSA U O6’b$ICHSITI> Ha 63.36 HUMCHOIINUXCA 3HAHUII OCHOBHBIEC CBOMCTBA
WIN YCIIOBHSI TIPOTEKAHUS 3TUX ABICHUNA: TU(y3us, n3MEHEHHEe 00beMa Tell IPU HarpeBaHuu
(oxnakaeHun), OOJbIIAsT CKUMAEMOCTh T'a30B, Majlas CKMMAEMOCTh YKMIKOCTEH W TBEPIBIX TEI;
TEIJIOBOC PAaBHOBECHE, HCIApeHHe, KOHJACHCALMsA, IUIABJICHUE, KPHUCTAJLIM3AlMs, KHUIICHUE,
BJIQKHOCTh BO3[yXa, pa3jiMyHbie CHOCOOBI Teronepeaadd (TeIIONPOBOIHOCTh, KOHBEKIIHS,
U3YYCHHUE), arperaTHbie COCTOSHUS BEICCTBA, MOTJIONICHUE YHEPTUHU MPH UCHIAPECHUH YKUIKOCTU H
BBIJICJICHUEC €C ITPHU KOHACHCAIWU I1apa, 3aBUCUMOCTb TCMIICPATYPhI KUTICHUA OT JaBJICHU,
OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEJI U TEIJIOBLIE SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘~I€CKI/I€ BCIIMYNHBI:
KOJIMYCCTBO TCIJIOTBI, BHYTPCHHAA SHCPIruda, TCMIICPpATypa, yACIbHAA TCIJIOCMKOCTL BCHICCTBA,
yIelbHas TeIUIOTa TUIABJICHUs, YIelibHAs TEIUIOTa MapooOpa30BaHus, yIeIbHAs TEIUIOTAa CrOPAHUS
TOIIJINBA, KOE)(b(bI/IIII/IeHT IHOJIE3HOTI'O I[eI;'ICTBPIﬂ TCIUIOBOI'O ABUTATECIIA; IMPU OIIMCAHWU IIPaBHUJIbBHO
TPAKTOBATHb (1)H3H‘IeCKPIfI CMBICJT UCITOJIB3YEMBIX BECIIMYWH, UX 0003HaYeHus " CAVHUILIBI UBMCPCHUA,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEUYUHY C IPYTUMHU BEIMYHHAMH,
BBIYUCIIATH 3HAUYCHHUC (1)1/[3H‘~ICCKOI>'I BCIINYHNHBI,

AHAJIIU3UPOBATH CBOMCTBA TCJI, TCIIJIOBBIC SABJICHUA W MPOLCCCHI, UCIIOJIb3YysAI OCHOBHBIC IMOJIOKCHUA
aTOMHO-MOJICKYJIIPHOTO YUEHHsI O CTPOCHHH BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTHUH;

pas3iindaTb OCHOBHBIC ITPU3HAKHU U3YUYCHHBIX (1)I/I3I/I‘-I€CKI/IX MO]ICJ'ICﬁ CTPOCHUA I'a30B, )KHI[KOCTeﬁ n
TBEPABIX TCII;

IMPHUBOJUTH MPUMCEPHI ITPAKTUYCCKOT'O MCITIOJIb30BAHUA (1)I/I3I/I'-I€CKI/IX 3HAHHUH O TEIUIOBBIX SABJICHUSAX,
pelarh 3a/1a4uM, UCIMOJIb3Ys 3aKOH COXPAHEHHUS PHEPTHM B TEIUIOBBIX Ipoleccax U (GopMybl,
CBSI3BIBAKOIIINC (1)I/I3I/II-IGCKI/IG BCIIMYNHBI (KOJ'H/I‘IeCTBO TCIIJIOTHI, TEMIICpaATypa, yYAaclbHas
TEIJIOEMKOCTh BEIIECTBa, Y/e/IbHAs TEIUIOTA IJIaBJICHUS, yledbHas TEIUIOTa MapooOpa3oBaHus,
yZenapHas TeII0Ta CropaHus TOIUIMBA, KO3()(UIIMEHT NOJIE3HOTO AEUCTBUS TEIUIOBOTO JIBUTATENs):
Ha OCHOBE aHalM3a YCIIOBUSA 3aJaud 3allMChIBATh KPATKOE YCIOBHE, BBILACIATH (DH3HUECKUE
BECJIIMYUHBI, 3aKOHBI U (bOpMy.]'IBI, HeO6XO)II/IMBIe I €€ PpCIICHU A, IPOBOJIUTH PACUCTEI U OLICHUBATH
PEaTbHOCTD MOJYYCHHOTO 3HAYCHUS (PU3HMUCCKOI BETUUNHBI.

BBbINyCKHUK MOJYYUT BOSMOYXKHOCTD HAYYHUThCSL:

UCIOJIb30BAaTh 3HAHHMS O TEIUIOBBIX SIBJICHUSX B TOBCEHEBHOW JKH3HHM Ui OOECICUYCHUS
0€30MacHOCTH TPH OOpaleHUH C MPUOOpaAaMH M TEXHUYECKHMMHU YCTPOWCTBAMH, UIS COXPAHCHHSI
30POBbSl M COOJIOICHHS HOPM DKOJOTMYECKOrO TOBEACHHS B OKPYKAIOIIEH cpene; MpUBOAUTH
PUMEPBI SKOJOTHYECKUX MOCICACTBUI pabOThl JABHUTraTeNieii BHYTPEHHETO CrOpaHMUs, TEIUIOBBIX U
THPO3JICKTPOCTAHIINI;

pa3nuyuaTh TPaHUIBI MPUMEHUMOCTH (U3HMUYECKHX 3aKOHOB, IMOHHMMATh BCEOONIUI XapakTep
byHIaMCHTAIBHBIX (U3HMYSCKUX 3aKOHOB (3aKOH COXPAaHCHHs SHEPIMH B TEIUIOBBIX IMPOIEccax) U
OTPaHMYCHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB,

HAXOJMTh AJICKBATHYIO MPEUIOKEHHOM 3amaue GU3MUSCKYI0 MOJIENb, pa3peniarh nmpobieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHHUI O TEIUIOBBIX SBJICHUIX C UCIOJH30BAHHEM MAaTEeMaTUYECKOrO amrapara,
TaK ¥ [PU TIOMOIIH METOIOB OIIEHKH.

Dnekmpuueckue u MaZHUMHbLE A6/1€HUSA

BbInyckHUK HayquTCS:

pacro3HaBaTh AJICKTPOMArHUTHBIC SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHS 3THUX SIBJICHUIN: 3JEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3apsjIOB,
ANEKTPUUECKUHA TOK W €ro JACHCTBHs (TEINIOBOE, XHMHUYECKOE, MAarHUTHOE), B3aUMOCHCTBHUEC
MarHMUTOB, YJICKTPOMAarHUTHAs WHIYKIIWs, JICHCTBHE MarHUTHOTO IOJII Ha MPOBOJHHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsOKCHHYIO YacTHUIly, JICHCTBUE JJIEKTPHUUECKOTO TOJS HAa 3apsDKEHHYIO YacTHILY,
AIIEKTPOMArHUTHBIC BOJIHBI, TIPSIMOJIMHEHHOE PACHpPOCTPAHCHUE CBETAa, OTPAKEHHE M MPEJIOMIICHUE
CBETa, UCIIEPCHUs CBETA.

COCTaBJIATh CXEMBI AJIEKTPHUYECKUX IICTICH C IMOCIIEA0BATEIbHBIM M TapaJlICIbHBIM COCAMHEHHEM
AJIEMEHTOB, pa3jnyasi YCIOBHbIC 0003HAYCHHS DJIEMEHTOB JJIEKTPHUUCCKUX IIeTiel (MCTOYHHMK TOKa,
KJTFOY, PE3UCTOP, PEOCTaT, JTAMIIOUKa, aMIIEPMETP, BOJILTMETD).

UCIIOJb30BaTh ONTHUECKUE CXEMbl JUISI TIOCTPOCHHS H300paXCHUH B IUIOCKOM 3€pKajie H
coOuparorieii TuH3e.

ONKCBHIBATh H3YyUYCHHBIC CBOWCTBA TEJI M O3JCKTPOMArHUTHBIC SIBJICHUS, WCIOJB3ysd (usmueckue
BEJIMUUHBI: AJIEKTPUUECKHUI 3apsijl, CUJIa TOKA, DIIEKTPUYECKOE HAIPSDKEHHE, AIEKTPHUECKOE
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COIIPOTHUBIICHUE, YIECIBHOE COMPOTUBIICHUE BEIIECTBA, padoTa HIEKTPUUYECKOTO IO, MOILIHOCTb
TOKa, ()OKYCHOE PACcCTOSIHME M ONTHYECKasl CHJIa JIMH3BI, CKOPOCTh IEKTPOMAarHUTHBIX BOJIH, JUTMHA
BOJIHBI M YacTOTa CBETa; NPU OMUCAHUU BEPHO TPAKTOBATH (PU3MUECKUI CMBICT HCIOJB3yEeMBIX
BEJIMYUH, UX OOO3HAYCHHS M E€IUHHIBI M3MEPEHHS; HAXOAUTh (POPMYIbI, CBA3BIBAIOUINE TAHHYIO
(GU3NYECKYIO BEIMYMHY C IPYTUMHU BETHUYUHAMHU.

aHAJM3UPOBATh CBOMCTBA TeN, 3JIEKTPOMArHUTHBIC SIBICHUS M MPOILECCHI, UCIIONB3YsS (U3UUECKUE
3aKOHBL: 3aKOH COXPAHEHUS 3JIEKTPHUUECKOTO 3apsiaa, 3akoH Oma 1Jis yyacTka IenH, 3aKoH Jpxoyrs-
JleHna, 3aKOH MPSIMOJMHEHHOTO pacCIpPOCTPAaHEHHS CBETa, 3aKOH OTPaXKECHUS CBETa, 3aKOH
NpEeJOMJICHHST CBETa; MPH JTOM pa3iuyaTrh CJIOBECHYIO (OpPMyIHMpOBKY 3aKOHa H  €ro
MaTEeMaTU4YEeCKOE BEIPAKCHHUE.

NPUBOANTH MPHUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHUSA (PU3UUECKUX 3HAHHHA O AJIEKTPOMArHUTHBIX
SIBJIICHUSIX

pemaTh 3a/layu, UCTHoJb3ys (pusmyeckue 3akoHbl (3akoH Oma Juisl ydacTKa Lienu, 3akoH JIxoyis-
JleHnla, 3aKOH TPSIMOJIMHEHHOTO paCIpPOCTPAaHEHUS CBETa, 3aKOH OTPaXECHUS CBETa, 3aKOH
MIPEeIOMIIEHHUS CBETA) U (POPMYJIbI, CBSA3bIBAIOIINE (PU3NUECKHE BETMUMHBI (CUJIA TOKA, IEKTPUUIECKOE
HaNpsDKEHHEe, DJJIEKTPUYECKOE COTPOTUBIICHWE, YICINbHOE CONPOTUBIICHHE BEIIECTBa, padoTa
AIIEKTPUYECKOTO TI0JIsI, MOITHOCTh TOKa, (JOKYCHOE PAacCTOSIHUE M ONTHYECKAs CUJIa JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYJBI pacyera dSIEKTPHUECKOTO
COTIPOTHUBJICHUS TIPH TOCJIEIOBATEIHHOM U TapajuIeIbHOM COCIMHEHHH TPOBOJIHHUKOB): Ha OCHOBE
aHaJM3a yCJIOBHS 3a[a4ll 3alAChIBATh KPATKOE YCIOBUE, BRIEIATh (PU3MYECKHE BEIMYHHBI, 3aKOHBI
u GopMyibl, HEOOXOIUMBIE ISl €€ pEIIeHHUs, MPOBOIUTH pacyeThl M OIEHWBATH PEaTbHOCTH
MOJTyYEeHHOTO 3HAUSHUS (PU3MUECKON BEITMYHMHEI.

BEINTYCKHUK ITOTYYUT BO3MOYKHOCTh HAYIUTHCS !

WCTIOJIh30BATh 3HAHUS 00 AIIEKTPOMATrHUTHBIX SBICHUSX B TIOBCEIHEBHOW XU3HH JIIsI 0OCeCIICYeHUS
0€30MacHOCTH TpU OOpameHnn ¢ NPUOOpPaMU W TEXHWYECKUMH YCTPONCTBAMH, ISl COXpaHECHHUS
3I0pOBbSI U COOJIOJCHHS] HOPM 3KOJIOTHYECKOTO IMOBEICHMSI B OKpYXKaloLIeil cpele; MPUBOIUTH
MIPUMEPHI BIMSHUS AIEKTPOMArHUTHBIX U3JIy4€HUHN Ha )KUBBIE OPraHU3MBI;

pas3nuyarth TpPAHUIBl TNPUMEHUMOCTH (PU3NYECKUMX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(dbyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXpPaHEHHUS JIEKTPUUYECKOTO 3apsiaa) U OTPaHUYEHHOCTh
MCIO0JIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa /1715 y4yacTka uemnu, 3akoH Jxoynsa-Jlenna u np.);
MCI0JIb30BATh MTPUEMBI IOCTPOEHHUS (PU3HUECKUX MOJIEeH, morcKa U (OPMYITHPOBKH 10KA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPUUECKH YCTAHOBJICHHBIX (DAaKTOB;
HAXOJHUTh a/ICKBAaTHYIO MPEAJIOKEHHOM 3a7aue (U3HUecKyro MoOJeib, pa3pelaTh NpodaeMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUN 00 JIEKTPOMArHUTHBIX SIBJICHUSAX C UCIOJIb30BaHUEM MaTEeMaTUYECKOTO
amnmapara, TaK ¥ Py MOMOIIU METOJIOB OIICHKHU.

Keanmoeuie asnenus

BhInycKHUK HAYYHUTCS:

pacrno3HaBaTh KBAaHTOBBIC SABJICHUS U OOBSCHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA
WJIM YCIIOBUS MIPOTEKAHUS ITHUX SIBICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs PaHOaKTUBHOCTS, O-, B- U
Y-U3Ny4eHUs, BOSHUKHOBEHHUE TMHEHYATOTO CIEKTpa U3ITyYCHHs aTOMa;

OTHCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHUS, MCIONb3yd (DU3MUECKHE BEIMYMHBI: MACCOBOE UHUCIO,
3aps0BOE YHCIIO, MIEPUOJI TIoJIypacnaaa, SHeprusi (JOTOHOB; MPHU OMUCAHUH MPABUIBLHO TPAKTOBATh
(bu3MYECKU CMBICT HCIIOJIb3YEMBIX BEJIIMYUH, UX O0O03HAUEHUS U EAMHMIIBI U3MEPEHUs; HaXOAUTh
(GbopMyIbl, CBSI3BIBAIOIINE JaHHYIO (PU3WYECKYIO BEJIMYHUHY C JIPYTMMH BEIUYUHAMH, BBIYHCISATH
3Ha4YeHue (PU3UYECKON BETUUNHBI;

aHAJM3UPOBAaTh KBAHTOBBIE SIBJCHUS, MCIOJB3Ysl (PU3MUECKHE 3aKOHBI M TIOCTYJaThl: 3aKOH
COXpAHEHMs SHEPrUM, 3aKOH COXPAHEHMs 3JIEKTPHUECKOro 3apsja, 3aKOH COXPaHEHHsI MacCOBOIO
qucia, 3aKOHOMEPHOCTH M3Yy4E€HHUS U MOTJIOLICHUSI CBETa aTOMOM, NP 3TOM PA3JIN4aTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

pa3nuyaTh OCHOBHBIE PU3HAKH IJIAHETAPHOM MOJIENIM aTOMa, HyKJIOHHOM MOJIENIM aTOMHOTO 5/1pa;
MPUBOANUTH MPUMEPHI HPOSIBICHUS B MIPUPOJIE U MPAKTHUECKOTO HMCIOJIB30BaHUS PaJHOAKTUBHOCTH,
SJICPHBIX U TEPMOSIIEPHBIX PEaKIHii, CHEKTPAIBbHOTO aHAIN3A.

BEITYCKHHK MOTYYUT BOSMOXKHOCTh HAYYHUTHCS !




UCIOJIb30BaTh TOJIYYCHHbIE 3HAHUS B TOBCEAHEBHOM XM3HM NpU OOpalieHHMH C TpubopaMu H
TEXHUYECKUMHU YCTPOICTBAMM (CUETYMK HOHM3MPYIOIIMUX YACTUL, TO3UMETP), A COXPaHEHMs
3JI0POBBSI U COOIIOACHUSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpeie;

COOTHOCHTB YHEPTHUIO CBSI3U ATOMHBIX sIJiep ¢ 1e()EKTOM MacCCHI;

IIPUBOJIUTh IPUMEPHl BIMSIHUS PAJUOAKTUBHBIX M3JIyYEHUH HA JKUBBIE OPIraHU3MbI; [TOHUMATh
MPUHLIMI JEUCTBUS T03UMETPA U pas3jinyaTh YCIOBUS €r0 UCII0JIb30BAHNUS;

MOHMMATh  OKOJOTMYECKHUE  MpOOJEeMbl, BO3HHMKAIOIIME MPHU  HCIOJB30BAaHMM  ATOMHBIX
JIEKTPOCTAHLIMM, M IMYTU PELIEHUs 3TUX MpoOJieM, NEPCIEKTUBBI MCIOJIb30BAHUS YIPABISEMOTO
TEPMOSIIEPHOTO CUHTE3A.

Inemenmul acmponomuu

BhInycKHUK Hay4YuTCSA:

yKa3bIBaTh Ha3BaHUs MiaHeT COJIHEYHON CHCTEMBI; pa3niaTh OCHOBHBIE MPU3HAKH CYTOUYHOTO
BpallleHUs 3Be3JHOr0 Heba, BrkeHus JIynbl, CoslHIA U IIJITaHET OTHOCUTENBHO 3BE3I;

MMOHUMATb Pa3INuus MEXIy FeTMOLEHTPUYECKOMN U FeOLIEHTPUUECKON CUCTEMaMU MUDa;

BbINyCKHUMK OJYYUT BO3MOKHOCTh HAYYUTHCS:

yKa3bIBaTh OOIIME CBOMCTBA M OTJINYMUS IUIAHET 3€MHOM TpyNIbl U IUIAHET-TUTAHTOB; MaJbIX Tell
ConHeyHOM cucTeMbl U OOJBIINX IUIAHET; MOJIb30BAaThCsl KAPTOW 3BE3/IHOTO Heba MpU HAOIIOJCHUIX
3BE3HOr0 HeOa;

pa3nanyaTh OCHOBHbBIE XapaKTEPUCTUKH 3Be3 (pa3Mep, I[BET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/Ibl
C €e TeMIepaTypou;

pa3nuyaTh TUIOTE3bI O MPOUCXOKIeHIUH COTHEUHON CHCTEMBI.

JIMYHOCTHBIE PE3Y/IbTATHI:

1) BocniMTaHUE POCCHICKOM TpaXKTaHCKON UICHTHYHOCTH: TATPUOTU3MA, YBaXkeHUs K OTeuecTBy,
MPOLLIOE M HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoia Poccun; oco3HaHue cBOEH STHUUECKON pH -
HAJUIe)KHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIbTYPbI CBOETO HApOJa, CBOETO Kpasi, OCHOB KYJIbTYpPHO-
ro Hacjieaust Hapo10B Poccuu u yemoBeyecTBa; yCBOEHUE I'YMaHU CTUHYECKUX, IEMOKPATUYECKUX U
TPaJMLIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUICKOTO 00I11eCTBA; BOCIIUTAHUE YYBCTBA
OTBETCTBEHHOCTH M J0JTa niepea PoauHoi;

2) hopMuUpOBaHKHE OTBETCTBEHHOTO OTHOIIECHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yJaro-
IIUXCS K CAMOPA3BUTHIO M cCaMO00Opa30BaHHUIO HA OCHOBE MOTHBAIIMH K O0YYEHHIO U TIO3HAHUIO,
OCO3HAHHOMY BBIOODPY U MOCTPOCHUIO JAajbHEMIIeNH HHANBUIYaIbHOM TpaeKTOpUU 00pa30BaHUs Ha
0a3e OpUEHTUPOBKHU B MUpe mpodeccuil u npodeccnoHaNbHBIX MTPEINOYTEHUI C y4ETOM YCTOWYH -
BbIX [T03HABATEIBHBIX HHTEPECOB, a TAKKE HA OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS
K TpyZly, Pa3BUTHS OIIBITA YUYACTHsI B COLUAJILHO 3HAYUMOM TPYE;

3) popMupoBaHHUE [ETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pas3-
BUTHS HAYKH U OOIECTBEHHOW MPAKTUKHU, YIUTHIBAIOLIETO COLUATIBHOE, KYJIbTYPHOE, SI3bIKOBOE,
JTyXOBHO€ MHOT000pasue COBPEMEHHOTO MHUPa;

4) bopMHpOBaHKE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKEIATEIHHOTO OTHOIICHHS K IPYTOMY
YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUI0, KYJIbTYPE, A3BIKY, BEpe, TPaKJaHCKOW MO3ULIUH, K UCTO-
puU, KyJIbTYype, peJIUr U, TPAIULUAM, S3bIKaM, IEHHOCTSM Hapo10B Poccuu 1 HapoJ0B MHpa; Io-
TOBHOCTH U CLIOCOOHOCTH BECTU AMAJIOT C IPYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMA -
HUS;

5) ocBoeHHE COMATBHBIX HOPM, MTPABHJI MOBEICHUS, poJiei 1 (JOPM COLUATBHOMN KH3HHU B TPYIHAaxX
1 cooOI1ecTBax, BKIKOYasl B3pOCible U COLMAbHBIE COOOIIECTBA; y4acTUE B IIKOJIBHOM CaMo-
yIIpaBJIeHUH U OOIIECTBEHHOM KU3HU B MpeJiesiaX BO3PACTHBIX KOMIIETEHIIUH C y4ETOM peruoHalb-
HBIX, 3THOKYJIBTYPHBIX, COIIMAIBbHBIX U SKOHOMHUECKUX 0COOEHHOCTEH;

6) pa3BHTIHE MOPATILHOTO CO3HAHHS i KOMIIETCHTHOCTH B PELICHHH MOPAJIBbHBIX MPOOIEM Ha OCHOBE
JIMYHOCTHOTO BbIOOpa, popMUpOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MIOBEAEHUS, OCO-
3HaHHOTO U OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHBIM MOCTYIKaM;

7) popMupoBaHNE KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUYECTBE CO CBEPCT-
HUKaMH, IETbMHU CTapILIEro U MIIJIIEro BO3pacTa, B3pOCIbIMH B IIpoliecce 00pa3oBaTeabHOM, 00-
IIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKOM U APYTHX BUJIOB JIEATEILHOCTH;




8) dhopmupoBaHHe IICHHOCTH 30POBOTO M O€30MMacHOr0 00pa3a KU3HU; YCBOCHUE TIPABUII WHNBHU-
JyaJIbHOTO U KOJJIEKTUBHOTO 0€301AacCHOTO MOBEICHUS B UPE3BbIUYAHHBIX CUTYALUSIX, YTPOKAIOIIUX
YKU3HU U 37I0POBBIO JIIOJIEH, TPaBUII MOBEJICHUS HA TPAHCIIOPTE U HA JI0POrax;

9) dbopmupoBaHHe OCHOB SKOJIOTHIECKOH KYJIbTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBINIJICHHS, PA3BUTHE OIBITA SKOJIOTMYECKH OPUEHTUPOBAHHOM pedieKCHBHO-
OIICHOYHOM U MPAKTUYECKOMN ACSITEIbHOCTU B )KU3HEHHBIX CUTYaIUX;

10) oco3HaHKe 3HAYCHHUS CEMbHU B J)KU3HU YEIOBEKA M OOIIECTBA, PUHITHE IICHHOCTH CEMEHHOU
KU3HH, YBOKUTEIHFHOE U 3200 TJIMBOE OTHOIIEHUE K WIEHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHUS YePe3 OCBOCHUE XYI0KECTBEHHOTO Hacleaus Hapo10B Poc-
CUU Y MHUPA, TBOPUYECKOMN AEATEIHHOCTU ICTETUUECKOTO XapaKTepa.

MeranpeMeTHbIC PE3YIbTAThL:

1) ymMeHHe caMOCTOSTEIBHO OTPEICIIATH LIEIN CBOCTO 00YUEHHs, CTaBUTh U (DOPMYITHPOBATH IS
ceOst HOBBIC 3a/1a49M B yu4eOe M MO3HABATEILHOU eI TeTLHOCTH, Pa3BUBATH MOTHUBEI M HHTEPECHI
CBOEH MO03HABATEIILHOM JCSITEIILHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IIAHUPOBATH ITYTH JAOCTHKCHHS IIC/ICH, B TOM YKCJIC albTePHATUBHBIC,
OCO3HAHHO BBIOMpaTh Hamboee 3 (HEeKTUBHBIE CIOCOOBI pEIIeHUsT yYeOHBIX U TTO3HABATEIIbHBIX
3azay;

3) yMeHHE COOTHOCUTh CBOM JICHCTBHS C INIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH JCATEIHHOCTH B MPOIIECCE JOCTHKEHHUS PE3yJIbTaTa, ONMPeAesTh CIIOCOObI IEHCTBUIM B paM-
Kax MPeII0KEHHBIX YCIOBUIA U TpeOOBaHMI, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
W3MEHSIOIICICS CUTYallueH;

4) yMeHUE OIICHUBATh MPABUIBHOCTD BBITIOJIHEHHUS y4eOHOM 3a/1a4i, COOCTBEHHBIC BO3MOXKHOCTH €€
pereHus;

5) BiajicHrEe OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHATHS PEIICHHIA U OCYIIECTBICHUS 0CO-
3HAHHOTO BBIOOpA B Y4EOHOM U MO3HABATEIHHOU IEATETLHOCTH;

6) yMeHHe onpeesaTh MOHATHS, CO3aBaTh 0000IIEHHUS, YCTaHABINBATh AHAJIOTHH, KITACCH(HIIN-
pOBaTh, CAMOCTOSITEJILHO BHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs1 KJIAaCCU(UKAIIUH, YCTAHABIIUBATh
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JJOTHUECKOE PACCYKICHHUE, YMO3AKIIOUeHUE (MHIYKTHB-
HO€, IeYKTUBHOE U 110 aHAJIOTHH) U JIeNaTh BHIBOJIBI,

7) yMeHuUe co3/1aBaTh, MPUMEHSITh U IPEOOPa30BbIBATH 3HAKKU M CHMBOJIBI, MOJICITH U CXEMBI JIJIs
pelieHns yueOHbIX U M03HAaBAaTEIbHBIX 3a/1a4;

8) cMBICIIOBOE UTEHHE;

9) yMeHHe OpraHUu30BbIBATH YUCOHOE COTPYAHUYECTBO i COBMECTHYIO JCATEILHOCTh C YUUTEIEM U
CBEPCTHHUKAMH; pab0OTaTh HMHAWBU/IyaTIbHO U B TPYIINE: HAXOIUTH 00Illee pellieHue U pa3periaTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIIMIA U yueTa HHTePECcoB; POpPMYIHPOBAThH, ApTryMEHTH-
pOBaTh U OTCTaWBaTh CBOE MHEHUE;

10) ymeHHe 0CO3HAHHO HCIIOJIb30BaTh PEUCBbIE CPEICTBA B COOTBETCTBUH C 33]a4eii KOMMYHHKA-
LU JJIs BBIPAXKEHHS CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN; TUTAHUPOBAHUSI U PETYIISIIUU CBOCH
NesITeNIbHOCTH; BIIQJICHUE YCTHOM M MUCbMEHHOM PeYblo, MOHOJIOTMUECKON KOHTEKCTHOH peyblo;
11) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHUS HH(OPMAITUHOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (ganee - UKT xkoMrereHumn); pa3sutre MOTUBALIUU K OBJIaJIE-
HUIO KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS CIOBAPSMH U IPYTUMHU MOUCKOBBIMU CUCTEMAMH;

12) popmupoBaHue U pa3BUTHE YKOJIOTHUIECKOTO MBIIUICHHS, YMEHUE TPUMEHSTh €r0 B MO3HABA-
TeIbHOU, KOMMYHUKATUBHOMN, COITUAILHOM MPAKTUKE U MTPO(HEeCCHOHATFHOM OPUEHTAIUH.
[IpeameTHBIE PE3YNbTATHI:

1) popmMupoBaHue mpeacTaBICHHUI O 3aKOHOMEPHOU CBSI3H U MMO3HABAEMOCTH SIBIICHHUIN TIPUPOJIBI, 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yroIiel poiu GU3NKH IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIl; HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yUeHUs
OCHOB CTPOEHHS MaTepuH U (hyHTaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

2) hopMupoBaHHEe IEPBOHAYATBLHBIX MTPEICTABICHHI O (PU3NIESCKON CYITHOCTH SIBICHHUI TPUPOIBI
(MeXaHUYeCKHX, TETIOBBIX, YJIEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJIaX MaTepHUH (BEIIECTBO U MO-
7ie), TBUKEHUH KaK CIIOc00€e CYIECTBOBAHUSI MAaTEpUH; YCBOSHUE OCHOBHBIX HIeH MEXaHUKH,
ATOMHO-MOJIEKYJIIPHOTO YUE€HHSI O CTPOCHHUH BEIIECTBA, SJIEMEHTOB JIEKTPOIUHAMUKY U KBAaHTO-
BOH (D)M3HKH; OBJIA/ICHUE TIOHATUHHBIM allapaToM U CHMBOJMUYECKUM S3BIKOM (DHU3HKHU;

7



3) nmproOpeTeHHe OMbITa MPUMEHEHHS HAYYHBIX METO/IOB ITO3HAHUS, HAOMIOCHUS] PU3HYCCKUX SIB-
JICHUH, TIPOBEJICHHSI OTIBITOB, MPOCTHIX SKCIEPUMEHTATIBLHBIX UCCIICAOBAHMMA, IPSIMBIX U KOCBEHHBIX
M3MEPEHUH C NCIOJIb30BAHUEM AHATIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX PHOOPOB; TOHUMAHUE
HEM30EKHOCTH MOTPEUTHOCTEH JTFOOBIX H3MEPEHHIA;

4) noHuMaHue PU3MYECKUX OCHOB U TPUHIIUIIOB JCHCTBUS (PabOThI) MAIIMH U MEXaHH3MOB,
CpPEACTB NEPEABIKEHUS U CBSA3U, OBITOBBIX MTPUOOPOB, TPOMBIIIJICHHBIX TEXHOJIOTMYECKHX TPOLIEC-
COB, BIIMSIHUS MX HAa OKPYXKAIOIIYIO CPETy; OCO3HAHNE BO3MOKHBIX IPUYHH TEXHOT€HHBIX M 9KOJIO -
THYECKUX KaTacTpod;

5) oco3HaHue HEOOXOUMOCTH MTPUMEHEHHS TOCTHKEHHH (PU3MKH U TEXHOJIOTUH JIJIsl paliiOHaIIb-
HOT'O IPUPOJIONIOIbH30BAHMS;

6) oBJIaJicHUEe OCHOBaMH OE30MACHOTO MCIIOIb30BaAHHS €CTECTBEHHBIX U UCKYCCTBEHHBIX 3JICKTPH -
YECKUX M MAarHUTHBIX MOJICH, SIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX H UCKYCCTBEH-
HBIX MOHU3UPYIOLIUX U3JIyY€HUH BO U30€KaHUE UX BPEAHOTO BO3JEMCTBYS Ha OKPYXKAIOLIYIO CPELy
Y OpraHM3M YEJIOBEKa;

7) pa3BuTHE YMEHUS IJIAHUPOBATH B IOBCEHEBHOM KHU3HU CBOM JCHCTBHUS C IPUMEHEHUEM TOJTY-
YEHHBIX 3HAHUH 3aKOHOB MEXaHHKH, 3JIEKTPOINHAMUKH, TEPMOJMHAMUKH U TETUIOBBIX SBJICHHUH C
LIETBI0 COEPEeKEeHUS 3/I0pOBb;8) (popMUpOBaHHUE MPEACTABICHUN O HEPAIMOHATHFHOM
WCTIOJIb30BAHUH TIPUPOTHBIX PECYPCOB H

SHEPruH, 3arpsA3HEHNHU OKPYKaIOLEel Cpe/ibl KaK ClIeACTBHE HECOBEPILIEHCTBA MAIlIMH U MEXaHU3-
MOB;

9) st 00YYAOIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI: BIIaJICHUE OCHOBHBIMU JI0-
CTYITHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, UCTIOJIb3yeMBIMHU B (PH3UKE: HAOIIOICHNE, OITUCAHNE,
U3MepeHue, SKCIIEPUMEHT; YMEHHe 00pabaThiBaTh pe3yibTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCH -
MOCTbh MEXIY GU3NIECKUMHU BETMUYUHAMU, OOBSCHSITH TIOJTYYCHHBIC PE3YIIbTAThI U JIEJIaTh BHIBOIBL;
10) a1t 0OyUarOIIUXCSl C OrPAaHUYCHHBIME BO3MOXHOCTSIMH 3I0POBbSI: BIaJICHUE JTOCTYITHBIMH Me-
TOJIaMU CaMOCTOSATENILHOTO IJIAHUPOBAHUS U MPOBEIEHUS (PU3NYECKUX SKCIIEPUMEHTOB, ONUCAHUS
U aHaJIu3a M0JIy4eHHON U3MEpPUTENbHON HH(DOPMaIUK, OTIPEIENIEHUs JOCTOBEPHOCTH OJIYYEHHOTO
pe3yibTara.

1. Conep:xanue y4yeOHOIro nmpeamera

dusndeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE IOJDKHO 00ecreunTh (POPMHUPOBAHUE Y
yUaluXcs MPEJICTABICHUI O HAaydYHOW KapTHHE MHpPa — BKHOIO pecypca HayYHO-TEXHHUYECKOTO
nmporpecca, 03HaKOMJICHHE O0ydJaronuxcsi ¢ (GU3NYECKUMU M aCTPOHOMHYECKUMH SIBJICHHUSMH,
OCHOBHBIMH TIPHHIIMIIAMH Pa0OThl MEXaHU3MOB, BBHICOKOTEXHOJOTHYHBIX YCTPOWCTB W MPHOOPOB,
pa3BUTHE KOMIICTCHINIA B PEIICHUN HH)KEHEPHO-TEXHMUECKUX U HAYIHO-HCCIICIOBATEIbCKHUX 3a/1a4.
OcBoenue yueOHOTro npenmera «Pu3nka» HaApaBICHO HA Pa3BUTHE y yYAIIUXCS MPEACTABICHUN O
CTPOCHHUH, CBOICTBAX, 3aKOHAX CYIIIECTBOBAHMUS U JBM)KCHUSI MATEPHUHU, HA OCBOCHHE 00YJarOIUMHUCS
OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPHUPOHBIX SBJICHUH, CO3aHUE YCIOBHMA Ui (POPMHUPOBAHUS
WHTCIUICKTYaJbHBIX, TBOPYECKUX, TPAXKIAHCKUX, KOMMYHUKAIMOHHBIX, HH(OPMAIIMOHHBIX
KOMITIETEHIIM. Yyaliuecs OBIaeiOT HAYYHBIMU METOJJAMH PEIICHUS] Pa3IMYHbIX TEOPETHUECKUX U
MPAaKTUYECKUX 3alla4, YMEHUSAMH (OpPMYyIHpOBaTh THIIOTE3bl, KOHCTPYUPOBATh, MPOBOIUTH
AKCTIICPUMEHTHI, OICHHBATh M AHAIHM3HPOBATH IMOJYYCHHBIC PE3YNIbTAThl, CONOCTABIATh HX C
O0OBEKTUBHBIMH PEATHSIMU KU3HU.

YueOuspiii mpenMer «®Pusnka» CHocoOCTBYeT (OPMUPOBAHUIO Y YUAIMXCA yYMEHHH Oe30macHO
UCIO0JIb30BaTh JabopaTtopHoe 00OpyIOBaHHE, MPOBOIUTH €CTECTBEHHO-HAYYHBIE MCCIENOBAaHUS U
OKCMEPUMEHTHI,  aHAM3UPOBATh  IOJYYEHHbIE  pe3yNbTaThl, MPEACTABIATH W  HAYYHO
apryMEHTHUPOBATH MOTY4YE€HHBIE BHIBO/IBI.

Nzyuenue mpeamera «Pu3nka» B 4acTd (HOPMUPOBAHMS Yy YUYaAIIMXCS HAYYHOTO MHPOBO33PEHHS,
OCBOEHHUsSI OOIIEHAYYHBIX METOJOB (HaOIIOACHHE, W3MEpPEeHHE, HDKCIEPUMEHT, MOJEIUPOBAHHUE),
OCBOCHHUSI TMPAKTUYECKOTO TMPUMEHEHHsS HAyYHBIX 3HAaHUW (QU3UKH B JKU3HH OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ mpeaMmeramu: «Marematukay, «HpopMaTukay, «Xumus», «buonorusy,
«["eorpadusi», «OCHOBBI 6€30MACHOCTH KU3HEACITeTbHOCTY, «cTopusy, «Jlutepatypa» u np.
Du3uka u puzuyeckue memoovl U3yyeHus nPUPoObl
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dusznka — HayKka o mpupoje. Puznueckue Tena u spieHus. Habmonenne u onucanue Gu3ndeckux
apieHnid. ®usnueckuii sxcriepuMeHT. MoienpoBaHUe SIBJICHUN U 00BEKTOB MPUPOIBL.

@uU3NYECKUE BEIIMUYUHBI U UX U3MEPEHHE. TOUYHOCTh M MOTPEMIHOCTh U3MEPEHUNA. MexXayHapoagHas
CUCTEMA EUHULL.

®u3nueckue 3aKOHbI M 3aKOHOMepHOCTH. Pusuka u TexHuka. Hayuynelii Meron nosHanus. Posib
¢u3uku B GOPMHUPOBAHNUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

Mexanuueckue aenenusn

Mexannueckoe IBHKeHHE. MarepuaiabHas TOUKa Kak MoJieNb Gu3ndeckoro Tena. OTHOCHTENbHOCTh
MEXaHUYEeCKOTO ABMWKeHUs. Crucrema orcuera. Pu3ndecKkue BeIMYMHbI, HEOOXO0AUMBbIE JJIsl OTIMCAHUS
JIBUKEHHUSI U B3aUMOCBSA3b MEXIY HUMU (IIyTh, IEpEMEUICHHE, CKOPOCTb, YCKOpPEHHUE, BpeMs
NBUKEHMs). PaBHOMEpHOE U paBHOYCKOPEHHOE MpsAMOJIMHEHHOE JBWKeHue. PaBHOMepHOe
JBHKEHHE 10 OKPYKHOCTH. [IepBsIii 3akoH HeroToHa 1 nHepuusa. Macca tena. [ImoTHOCTS BemecTsa.
Cuna. Enununnel cuiel. Bropoii 3akon Hetorona. Tpetuit 3akon Hetotrona. CBoOoiHOE naieHHE TET.
Cuna Tskectd. 3akoH BceMmupHOro TsaroTeHus. Cuma ympyroctu. 3akoH ['yka. Bec Tena.
HeBecomocth. CBsi3b MEXIy CHION TseCcTH M Maccoi Tena. Jlunamometp. PaBHoneicTByromas
cwia. Cuna tpenus. Tpenue ckonbxkenus. Tpenue nokosi. TpeHue B mpupojie v TEXHUKE.

Nmnynec. 3akoH coxpaHeHMs umMmmyibca. PeakTuBHOoe JBukeHHe. MexaHuueckas paloTa.
MomHocTs. OHeprus. IloTeHinumanbHass U KUHETHYecKass »Heprus. lIpeBpalieHue oaHOTO BuUIA
MEXaHUYECKOM SHEPTUH B Ipyroi. 3aKOH COXpaHEHUS MOJHOW MEXaHWYECKOM 3HEPTUu.

[IpocTeie MexaHW3MBI. YCIOBHS PABHOBECHS TBEPAOTO Tela, HMEIOLIEro 3aKpEeIUIEHHYI OCh
nBrKeHHs. MoMeHT cuitel. LleHTp Tsbkectn Tena. Peryar. PaBHOBecue cun Ha peryare. Peryaru B
TexHuke, ObITy u mnpuposae. I[loaBwkHble M HemoABWXHbIE Oyoku. PaBeHcTBO paboT mpu
WCIIOJIb30BAHUH TPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBmiIO0 MexaHukn»). Koaddumument nmosnesHoro
JNEUCTBUSI MEXaHU3Ma.

JlaBnenue TBepabiX Ted. Equanipl n3mepenns gasinerus. CrocoObl n3MeHeHus naBieHus. [laBnenue
XKUJaKocTel 1 razoB 3akoH [lackans. J[aBieHne )KUIKOCTH HA THO M CTEHKU cocyna. CooOlmiaroniuecst
cocynel. Bec Bosmyxa. AtmocdepHoe mamieHue. M3mepenwe atmocdepHoro naBieHus. OmbIT
Toppuyennu.  bapomerp-anepoun.  ATtmochepHoe  JaBlieHHE HA  PAa3JIMYHBIX  BBICOTaX.
['unpaBnuueckue MexaHu3Mbl (mpecc, Hacoc). [laBieHue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno. ApxuMmenona cuia. [1naBanue ten u cynoB Bo3myxomiaBanue.

Mexanudeckue kosiebanus. Ilepwon, dacrota, ammiauTyna kosebanuii. Pesonanc. Mexanunyeckue
BOJIHBI B OJJTHOPOJHBIX cpeAax. JnmHa BoJIHBL. 3BYK Kak MEXaHU4ecKas BOJIHA. | pOMKOCTB U BBICOTA
TOHA 3BYKA.

Tennogvie asnenusn

Crpoenue BemiecTBa. ATOMBI U MoJIeKylbl. TemoBoe nBMKeHUE aTOMOB U Mousekynl. [Juddysus B
ra3ax, JKUJIKOCTSIX M TBEpIbIX Tesnax. bpoyHOBckoe aBrkeHue. BiaumoneiicTBue (MpuTsSHKEHHE U
OTTaJIKMBAaHUE) MOJIEKYJl. ArperaTHble COCTOSHUS BellecTBa. Paznuune B CTPOCHUM TBEPABIX Te,
XKUJKOCTEN U ra3oB.

TennoBoe paBHoBecue. Temneparypa. CBs3b TeMIEPATYpbl CO CKOPOCThIO XaOTHUYECKOTO JABUKEHUS
yactull. BHyTpenusis sHeprusi. Pabota u Termmomnepenaya Kak CHOCOObl M3MEHEHHsI BHYTpPEHHEH
sHepruu Tena. TermnonpoBoaHocTs. Konsekuus. M3nyuenue. [Ipumepsl Temionepenayn B Npupoie u
texHuke. KosmuecTBo TEmIOThl. YenbHas TEIUIOEMKOCTb. YJIelbHasi TEIUIOTAa CrOpaHUs TOIUIMBA.
3aKOH COXpaHEHUs U IMPEBPALLECHUS SHEPIrUU B MEXaHUYECKUX U TEIIOBBIX npoueccax. [naBnenue u
OTBEP/IEBAHUE KPUCTAINIMYECKUX TeJ. YIelbHas TEIUIoTa IiaBiieHus. McnapeHue u KOHJeHcalus.
[lormomenue »HEpruM NpU HUCHAPEHUU XUAKOCTU W BBIACICHUE €€ NpU KOHACHCAUM Iapa.
Kumnenue. 3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUS OT JaBleHUs. YJIeNbHas TEIIoTa mapooOpa3oBaHus
U KoHjAeHcanuu. BraxxHocTs Bo3ayxa. Pabota rasza npu pacmupenuu. [IpeoGpazoBanus 3HEpruu B
TEIUIOBBIX MalMHax (mapoBas TypOMHa, JBUTATelh BHYTPEHHETO CrOpaHUs, PEaKTHUBHBIN
nsuratens). KIIJ[ TenmoBoit MammHbl. DKOJOTHYECKHE MPOOJEMBbI HCIOJIB30BAaHUS —TETJIOBBIX
MaIIKH.

Inexkmpomaznummnboie A61€HUA

Onexrpuzanus ¢uzndeckux Ten. B3aumoneiicTBue 3apsokeHHBIX Tesl. JlBa poaa 3IEKTPHUECKUX
3apsAnoB. JlemMMOCTb 3IIEKTPUYECKOrO 3apsiia. OJIEMEHTApHbBIA DJJIEKTPUUYECKUMH 3apsl. 3aKkoH
COXPaHEHUs JIEKTPUUECKOTo 3apsaaa. [IpoBogHNKY, TOIYIPOBOJHUKU U U30JISITOPHI JIEKTPUYECTBA.
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DIEKTPOCKOM. DJIEKTPUYECKOE IMoJie Kak 0coObIil BUA MaTepuu. HampsmkeHHOCTh AIIEKTPUYECKOTO
nosist.  JlelicTBHE DIEKTPUYECKOrO MO Ha AJIeKTpudeckue 3apsanasl. KowaeHcartop. OHeprus
JIEKTPUYECKOTO MOJIsl KOHJIEHCATOopa.

DOneKkTpuyecKkuii TOK. VICTOUHMKHU 3IIEKTPUUECKOTO0 TOKAa. DJIEKTPUYECKas LIeb U €€ COCTaBHbIC
yactu. HampaBineHne W JNEUCTBUS 3JIEKTPUYECKOro Toka. Hocurenn >3meKTpUYecKUX 3apsiioB B
Metaiax. Cuiia Toka. DJIEKTPUUYECKOEe HAIPSHKEHUE. DIIEKTPUUECKOE COMPOTUBIIEHNUE ITPOBOJHUKOB.
Enununel conpotuBieHus.

3aBUCUMOCTD CHJIBI TOKA OT HanmpsbkeHus. 3akoH Oma 1S ydacTka Ienu. Y IeIbHOE COMPOTUBIICHHE.
Peocrarel.  IlocnenoBarenbHOE — CO€QUMHEHME  NPOBOAHUKOB. llapamnensHoe — coenuHeHue
MIPOBOTHUKOB.

PabGotra oayeKTpUYEeCKOro TOJII TIO TIEPEMEIICHHIO JJICKTPUYECKUX  3apsaoB.  MOIHOCTH
ANEKTPUUECKOTO TOKa. HarpeBanue mpoBOJHUKOB 3JIEKTpUUECKHM TOKOM. 3akoH [[xoyns - Jlenna.
DeKTpUUYeCKUEe HarpeBaTeIbHBIC H OCBETUTENbHBIC TPHOOpHEI. KopoTkoe 3aMbikaHUeE.

MarnutHoe nosie. UHIyKIusi MarHUTHOTO 10J1si. MaruutHoe mnoje Toka. OneiT Ipcrena. MaruutHoe
OJI€ MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJjie 3eMiIu. DJIeKTPOMaruuT. MarHuTHOE 1MoJie KaTyIIKU
¢ TokoMm. [IpuMeHeHue 3neKTpoMarauToB. JleficTBME MarHMTHOTO TMOJIsi HA TPOBOJHUK C TOKOM M
JBUKYILYIOCS 3apsbKeHHYHo yactuiy. Cuna Ammepa u cuiia JlopeHua. DnekTpoaBuraTenb. SIBiaeHue
aneKTpoMarHuTHOM uHAyKuus. Onbitel Dapazes.

OnekTpoMarHuTHble KojeOaHus. KonebarenbHbll KOHTYp. DnekrporeHeparop. llepeMeHHBIN TOK.
Tpancdhopmarop. Tlepenaya rnmekTpuuecko SHEPTUU HA PACCTOSHHE. DJIEKTPOMATHUTHBIE BOJHBI U
uX cBoicTBa. [I[pUHIUIIBI PAAUOCBSA3U U TEIEBUACHUS. BIusHNE 3IEKTPOMArHUTHBIX M3IYyYEHUN Ha
YKUBBIEC OpPTaHU3MBI.

CBer — anekTpoMarHuTHbIE BOJIHA. CKOPOCTh cBeTa. MCTOYHWMKM cBeTa. 3aKOH MPSAMOJMHEWHOIO
pacnpocTpaHeHue cBeTa. 3aKOH OTpakeHHs cBera. [lmockoe 3epkanio. 3aKOH MPETOMIICHUS CBETa.
JIuuzpl. @OKYCHOE PAcCCTOSIHUE W ONTHYECKas Ccwiia JUH3bI. M300pakeHne mpeamera B 3epKajie U
nuH3e. Ontuyeckue npudopsl. a3 kak ontudeckas cuctema. Jlucnepcus ceera. Matepdepennms u
mudpakius CBeTa.

Keanmoevie agnenun

Crpoenne atomoB. [lmanerapnast Mmogens atroma. KBaHTOBBIM XapakTep MOTJIOMIEHUS U UCITyCKaHU s
cBeTa aToMaMH. JIMHEeHYaThIe CIIEKTPHI.

OmneiTer Pesepdopra.

CoctaB atoMHOrO sijpa. [IpoTOH, HEUTPOH U AIEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIHUOHATIBHOCTH
Maccel M SHepruu. [ledexkt macc u SHEprusi cBA3M aTOMHBIX snep. PammoaktuBHOCTh. Ilepmon
nonypacnama. Anbda-uznyuenue. bera-uznydenue. [lamma-usnmyueHue. SaepHble  peakiuH.
Uctounuku sHeprun ConHua U 3Be3A. SnepHas sHepreThka. JKOJIOrMYecKue MnpolieMbl paboThI
aTOMHBIX AJIeKTpocTaHUMil. Jlo3umerpusa. BiusHMe paguoakTUBHBIX U3JIyYEHUW HA JKHUBbBIC
OpraHU3MBbI.

Cmpoenue u 360110uusn Beenennoi

I'eouenTpuueckass M relvolEHTpUYECKas cucTeMbl Mmupa. dusnueckas mnpupona HeOECHBIX Tel
Conneunoit cuctemsl. IIpoucxoxnenne ConHeuHoul cuctembl. @uznueckas npupona CosiHLA U
3Be31. Ctpoenue Beenennoit. DBomtonus Beenennoit. I'unoresa bosbiioro B3peiBa.

[IpumepHbIe TeMbl Ta00PATOPHBIX U MPAKTUYECKUX PabOT

JlaGoparopHble pabOTHl (HE3aBUCUMO OT TEMATHUECKOW MPHHAUICKHOCTH) NENATCA CIEAYIOIINe
THIIBL:

[IpoBenenue npsMbIX H3MEpPEHUN (HU3MUECKUX BETUIHH

Pacuer mo monyd4eHHBIM pe3ylbTaTaM MNPSAMBIX W3MEPEHHI 3aBUCHMOTO OT HHMX MapaMmerpa
(KOCBEHHBIEC HU3MEPEHHS).

Habntonenue sBIeHUN M TMOCTaHOBKA OMBITOB (HA KaUeCTBEHHOM YpPOBHE) MO OOHApY>KEHUIO
(hakTOpPOB, BIMSIONINX HA MPOTEKAHUE JTAaHHBIX SBJICHUH.

HccnenoBanue 3aBUCUMOCTH OJHOU (PU3MUECKON BETHUMHBI OT JPYTO# ¢ MpeICTaBICHHEM
pe3ynbTaToB B BUE Ipaduka uiu TaOIHIIbL.

[IpoBepka 3a1aHHBIX MPEANIONIOKEHHH (TIPsMbIe U3MEPEHUS (PU3UUECKUX BEIHMUYMH U CPAaBHEHHE
3a/IaHHBIX COOTHOILIEHUIM MEXy HUMU).

3HAKOMCTBO C TEXHMUYECKHUMU YCTPOMCTBAMHU U UX KOHCTPYUPOBAHHUE.
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JIrobast pabouass mporpaMma JI0JDKHA MpEAycMaTpHUBaTh BBINNOJIHEHHE JIa0OPaTOPHBIX padoT Bcex
yKa3aHHBIX THUMOB. BpIOOp TemMaTuku u yuciaa paboT KaKAOTO THUIA 3aBUCHUT OT OCOOECHHOCTEH
paboueii mporpammsl 1 YMK.

[IpoBeneHne NpsMBIX U3MEPEHUHN (PU3NUECKUX BEIUYHH

N3mepenue pasmepos Tell.

N3mepenue pa3mMepoB MallbIX TeJl.

N3mepenue maccel Tena.

N3mepenue oobema tena.

N3mepenue cuisl.

W3mepenue BpeMeHu Ipolecca, eprojia KojJeoanuu.

N3mepenne TeMrieparypsbl.

N3mepenue naBneHus Bo3ayxa B OaJlJIOHE 1101 OPIIHEM.

W3mepenue cuiibl TOKa U €ro peryjiupoBaHue.

N3mepenune HanpsoKeHUs..

W3mepenue yrinoB najeHus U NpeaoMIICHUsI.

N3mepenue (HoKycHOTO paccTOSHUS JHH3BI.

N3mepenue paguoakTUBHOTO (oHa.

Pacyer nmo moJsiyueHHBIM pe3yibTaTaM MHPSIMBIX U3MEPEHHI 3aBHCHUMOTO OT HHUX IapameTpa
(KOCBEHHbBIE U3MEPEHHUS)

N3mepenue mIOTHOCTH BellecTBa TBEPJIOTO Tea.

Omnpenenenne kodpPuUIMEeHTa TPEHUS CKOTBKCHUS.

OrnpeneneHne )KeCTKOCTH NPYKHUHBI.

OnpeneneHre BHITATKABAIOIICH CHIIbI, JEHCTBYIOIIEN HA TOTPYKEHHOE B )KUJIKOCTh TEJO.
OrnpeneneHre MOMEHTA CHUIIBI.

N3mepenue ckopoCTH paBHOMEPHOTO JIBUKEHHUSL.

N3mepenne cpegHeit CKOpOCTH IBUKEHUS.

N3mepenune yCKOpeHHsl paBHOYCKOPEHHOTO JIBUXKEHHSL.

Omnpenenenne pabOThl M MOUTHOCTH.

Omnpenenenre 4aCTOTHI KOJICOaHUH Tpy3a Ha PY)KUHE U HUTH.

Onpenenenre OTHOCUTENBHOM BIIaKHOCTH.

Onpenenenre KOJINYECTBA TEIIOTHI.

Onpenenenue yaeabHON TEIUIOEMKOCTH.

N3mepenue paboThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

N3mepenue conpoTUBIEHUS.

OnpeneneHre ONTUYECKON CUIIbI JINH3BIL.

HccnenoBanue 3aBUCMMOCTH BBITAIKUBAIOIICH CHIIBI OT 00beMa MOrPY>KEHHOM 4acTH OT IJIOTHOCTH
XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M Macchl TeJa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TJIOILA]TH.

Habmronenue sBieHUN M MOCTaHOBKA OIBITOB (HA KaU€CTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
(hakTOpPOB, BIMSIONINX HA MPOTEKAHUE JTAHHBIX SIBICHUIN

Habmronenue 3aBUCHMMOCTH TepuoAa KoJieOaHWi rpy3a Ha HUTH OT JUIMHBI U HE3aBUCHUMOCTU OT
MAacCCBhl.

HaGnronenue 3aBUCMMOCTH Nepro/ia KoJeOaHU Ipy3a Ha MPYKUHE OT MACChl M JKECTKOCTH.
HaGnronenue 3aBUCMMOCTH JJaBJIeHUs ra3a oT 00beMa M TeMIepaTyphbl.

HabGnronenue 3aBUCUMOCTH TEMITEPATYPhI OCTHIBAIOIIEH BOJIbI OT BPEMEHH.

HccnenoBanue sBIEHNS B3aUMOACHCTBHSI KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue siBIEHNS JIEKTPOMarHUTHOW MHIYKIINH.

HaGnronenue siBieHus OTpakeHUs U MPEJIOMIICHUS CBETA.

HaGnronenue siBieHus AUCHIEPCUH.

OOHapyxeHHe 3aBUCUMOCTH COITPOTHBIICHHSI TPOBOIHUKA OT €0 NMapaMeTpoB U BEIECTBA.
HccnenoBanue 3aBUCUMOCTH Beca TeJla B )KUJIKOCTH OT 00beMa MOTPYKEHHOH yacTu.
HccnenoBanue 3aBUCMMOCTH OJTHOW (pU3MUYECKON BEIMYMHBI OT APYrod ¢ MpeaCTaBICHUEM
pe3yabTaToB B BUJE rpaduka Wiy TaOIULIBL.
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HccnenoBanue 3aBHCHMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBW)KCHUHU 0€3 HadalbHOM
CKOPOCTH.

HccenenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U ITyTH IIPU PAaBHOYCKOPEHHOM JIBHKEHUU.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI OT CUJIBI JaBJICHUS.

HccnenoBanue 3aBUCUMOCTH 1e(OpMAIHK TIPY>KUHBI OT CHJIBL

HccnenoBanue 3aBUCUMOCTH NEpHO/Ia KOJIeOaHUH Ipy3a HAa HUTH OT JUTHHBL.

HccnenoBanue 3aBUCMMOCTH IIepro/ia KosieOaHu rpy3a Ha MPYKUHE OT )KECTKOCTU U MACCh.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 MPOBOJHUK OT HAIIPSHKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 JIAMIIOUKY OT HaIIPSKEHUS.

HccenenoBanue 3aBUCMMOCTH yIJIa IPEJIOMIICHHSI OT YIUIA MMAaICHHUS.

[IpoBepka 3a1aHHBIX MPEANIONIOKEHUN (IIpsIMble U3MEpPEHUS (PU3UUECKUX BEIMYUH U CPAaBHEHHE
3aJJaHHBIX COOTHOLIEHUI Mex 1y HuMn). [IpoBepka runores

[IpoBepka TUMOTE3bl O JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TpyOKe OT
TEMIIEPATYPBI.

[IpoBepka runoTessl 0 NPSIMON MPONOPLIUOHAIBHOCTH CKOPOCTH MPHU PAaBHOYCKOPEHHOM JBUKEHUU
MIPOMIEHHOMY ITYTH.

[IpoBepka runoressl: Ipy NOCIEAOBATENBHO BKIFOUYEHHBIX JIAMIIOYKU U MPOBOJHUKA WIH ABYX
IIPOBOJHUKOB HAINPSHKEHUSI CKIIAJbIBATH HENb35 (MOXKHO).

[IpoBepka npaBuia CI0kKEHUS TOKOB Ha ABYX NapaJIEIbHO BKIFOUEHHBIX PE3UCTOPOB.
3HAaKOMCTBO C TEXHUYECKUMU YCTPONUCTBAMH U UX KOHCTPYUPOBAHUE

KoncTpynpoBanue HaKJIOHHOM TNIOCKOCTH ¢ 3aAaHHbIM 3HaueHueM KII/I.

KoHcTpyrpoBanue apeomeTpa U UCTIBITAHUE €r0 pabOTHI.

COopKka 3IeKTpUYeCcKOM LIeMU U U3MEPEHUE CUIIbI TOKA B €€ Pa3InYHbIX yUaCTKaX.

CO6opka 2J1eKTpOMarHuTa U UCIbITaHUE €ro IeHCTBUS.

N3ydeHune 3eKTpuYecKoro ABUraTelis MOCTOSIHHOTO TOKa (Ha MOJEIH).

KoHcTpynpoBaHue 31eKTpoaABUTaTeNs.

KonctpynpoBanue Moenu Teiaeckona.

KoncTpynpoBanye MOenH JIOAKHU € 33JaHHOM TPy30M0IbEMHOCTBIO.

OrneHka CBOEro 3peHHsl U M0 100p OYKOB.

KonctpynpoBanwme npocteiiiiero renepatopa. M3yuenue cBONCTB N300paKeHUsI B IMH3AX.

1. TemaTnuyeckoe MJIAHNPOBAHHE ¢ YKA3aHHEM KOJINYECTBA YaCOB, 0TBOIMMBIX
Ha 0CBOEHHE KaKI0i TeMbl.

Ha3sanmue pasnena KoJymmuecTBo 4yacos Bunael 1 popMbl 1eATEIBLHOCTH € y4€TOM
7 8 9 MoayJisi «lIkoIbHBIA yPoK» padoyeit
NPOrpaMMbl BOCIIUTAHHUA YYpeKIeHU

KJIacC | KJ1acc KJ1acC

Beenenue 4 Oco3HaBaTh €IMHCTBO U L[EIOCTHOCTh
OKpY>KaloIIero MUpa, BO3MOXKHOCTb €T0
MO3HABAEMOCTHU M 0OBSICHUMOCTH Ha
OCHOBE JIOCTUKEHUN HAYKU.
XapakTepu30BaTh METOIbI (PU3NYECKON
Hayku (HaOIto/IeHne, CpaBHEHUE,
HKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B
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NO3HAaHUU NpUpPoabl. OCO3HABATH POJIb
OTEYECTBEHHBIX YUCHBIX B
CTaHOBJICHUHU HAYKH (DU3HKH.
N3yuaTe npaBuiia TEXHUKU
0€e301acHOCTH B KabuHeTe (PU3HKH.

[TepBoHayanbHbIE
CBEJICHUS O
CTPOEHHUH BEILIECTBA

OOBACHATH CTPOCHHE BEIIECTB C TOUKU
3peHust GU3NKy.

Oco3HaBaTh €MHCTBO H L[EIOCTHOCTD
OKPYKAIOIIET0 MUPA, BO3MOYKHOCTB €TO
MI03HABAEMOCTH M OOBSICHUMOCTH Ha
OCHOBE JIOCTUKEHUI HAyKH.
CaMOCTOSITENTEHO MJIAaHUPOBATh U
IPOBOJUTH (PU3NUECKHE IKCTIEPHMEHTHI.

B3aumoeinicTBue Tei

23

OBnazseBaTh CpeiCTBAMU ONIMCAHUS
nsuxeHus KnaccuduunpoBatsb, 0ObSACHATH
MOJTy9eHHBIC PE3YNIbTATHI, IENaTh BBIBOIBI.
Pa3BuBaTh BHUMATEIBHOCTH, COOPAHHOCTb.
CoOmroaTh paBuiIa J0POKHOTO
JIBYDKCHUSI.

Co0mroiaTh paBuIIa TIOBEACHUS Ha YPOKE
bu3uku.

dopmupoBaTh OEpeKHOE OTHOIICHUE K
IIKOJILHOMY 000PY/I0BaHUIO.
CaMoCTOSTENBHO TNIAHUPOBATE U
POBOJUTH (PU3NYECKHE IKCTIEPUMEHTHI.

JlaBrieHue TBEPIBIX TEI,
KUJIKOCTEN U ra3oB

17

®opMupoBaTh HEHHOCTHOE OTHOIIICHHE
JPYT K IPYTY, YUUTENIO.

®opMupoBaTh OTHOIICHHE K (DU3MKE KaK
AJIEMEHTY 00I11€YeI0BEYECKON KYJIbTYPHI.
®opMUpOBATh YCTOUUUBOCTH
MO03HABATEIBHOTO UHTEpeca K U3y4EHUIO
¢usuku. CoOmroaaTh TEXHUKY 0€30TIaCHOCTH
YMeTh UCT0Ib30BaTh CIIOCOOBI U3MEPEHUS
JaBJICHUSI B OBITY U TEXHHKE.

Oco3HaBaTh poJib OTEYECTBEHHBIX YUEHBIX
B CTAHOBJICHUU HayKU (pU3UKH.
CaMOCTOSTENHHO MJIAaHUPOBATh U
MPOBOAUTH (PU3MYECKHUE IKCIIEPUMEHTHI.

PaGoTa 1 MOIITHOCTb.
OHeprus

13

Hcnoib30BaTh 3HaHUSA O MEXaHUYECKHUX
ABJICHUSX B [IOBCEIHEBHOM KU3HU JJIS
obecrieueHHst 6€30MaCHOCTH MPH
oOpaleHny ¢ npubopaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, [UIsl COXpPAaHEHUSI 310POBbsI
U COOJIIOIEHUSI HOPM 9KOJIOTHYECKOTO
MIOBEJICHNUS B OKPYKaIOILIEN Cpelie.
PopMUpOBaTh IEHHOCTHOE OTHOLIEHHUE K
aBTOpaM OTKPBITUH, U300peTeHUH, K
TBOPLIAM HAyKH U TEXHUKU.
CaMOCTOSITENBHO MJIAaHUPOBATh U
POBOJIUTH (PU3NYECKHE IKCTIEPHUMEHTHI.
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TermoBble IBIICHUS

26

[IpuMeHATh 3HaHUS O TEIUIOBBIX SIBJICHUSX
JUTS 33714 MIOBCEAHEBHOM
KU3HU, U1 00ecriedeHus: 6e30MacHOCTH
CBOEH KU3HHU, PAallMOHAIEHOTIO
IIPUPOJIONIOIB30BAHUS U OXPaHbl
OKpY>Karollen Cpeapl.
YMeTh ncnosabp30BaTh GU3NIECKUE
puOOPHI U U3MEPUTENBHbIE
MHCTPYMEHTHI JUI U3MEPEHUs
(U3NYECKUX BETMYMH : MACChl, CUJIbI,
JTaBJICHUSI, TEMIIEPATYPBI, BIAKHOCTU
BO3J1yXa.
[IpuBoANTE MpUMEpPHI 3KOJOTHUECKUX
MOCJIEICTBUI pabOTHI JBUTATENICH
BHYTPEHHETO CrOpaHHusl, TEIUIOBBIX U
TUJIPOIICKTPOCTAHIIHM.
®opMupoBaTh HEHHOCTHOE OTHOIIIEHHE
K aBTOpaM OTKpPBITUH, U300peTeHuH, K
TBOPILIAM HAayKH U TEXHUKHU.
CaMOCTOATENBHO TUIAHUPOBATh U
POBOANTH (PU3HUECKHE IKCIEPUMEHTHI.

DIIEKTPUYECKHE SIBJIICHUS

25

Hcnonp30BaTh 3HaHUSI 00
BHeKTpOMaFHI/ITHI)IX SABJICHUAX B
[IOBCEIHEBHOMN KU3HHU IS 00ECIICUEeHN
0€30MacHOCTH MPHU OOPALEHUH C
MpuOOpaMU U TEXHHYECKUMHU
YCTPOWCTBAMHU, JIJIsl COXPAHEHUS 3I0POBbBS
1 COOJTIOJIEHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAIOIIEeH cpee.
[IpenBuaeTh BO3MOKHBIEC PE3YIbTATHI
CBOHUX JIEHUCTBUH.
Oco3HaBaTh PoJib
OTEYECTBEHHBIX YUCHBIX B U3YUCHUH
AIICKTPUYCCKUX SIBJICHUH.
CaMocCTOATENHEHO TUTAHUPOBATh U
MIPOBOJIUTH (PU3UUYECKUE IKCTICPUMEHTHI.

BHGKTpOMaFHI/ITHI)Ie
SIBJICHHA

VYoOex1aTh B BO3MOKHOCTHU TIO3HAHUS
OpUPOIbI, B HEOOXOAUMOCTH Pa3yMHOTO
UCIOJIb30BAHUS IOCTUKEHUN HAyKH U
TEXHOJIOTUH JUIsl JallbHEHIero pa3BuTHs
4eJI0BEYECKOro 00I1eCTBa, YBaKEHHE K
TBOpLIAM HAayKH U TEXHUKH, OTHOILIEHUE K
bu3uKe KaK 3JIEMEHTY 001IeueI0BeUecKOil
KYJIBbTYpBHI.

CaMOCTOSTENBHO MJIaHUPOBATh U
POBOJUTH (PU3UYECKHE IKCTIEPHUMEHTHI.

CBeTOBEIC SBIICHUS

®opmHpoBaTh HEOOXOAUMOCTb Pa3yMHOTO
UCIOJIb30BAHUS IOCTHIKEHUH HAyKH U
TEXHOJIOTUH JUIs JalbHEHIero pa3BuTHs
4eJI0BEYECKOro 00I1eCTBa, YBaKEHHE K
TBOpLIAM HAyKHU U TEXHUKH.

OOBACHATH MPUHLUIIBI PAOOTHI U
XapaKTePUCTUKU U3YYEHHBIX MAIllUH,
nprOOPOB M TEXHUYECKUX YCTPOUCTB.
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CaMOCTOSITENBHO MIJIaHUPOBATh U
POBOJUTH (PU3NYECKHUE IKCTIEPHUMEHTHI.

3aKOHBI B3aUMOIEHCTBUS
U IBUXKEHUSA Tell

34

Hcnonn30BaTh 3HAHUS 0 MEXaHUYECKUX
SIBJICHUAX B HOBCGI[HGBHOI\/JI JKU3HU IJI1
obecrneueHust 0€301aCHOCTH MPHU
oOpartenuu ¢ mpudbopamu u
TEXHUYECKUMH YCTPOMCTBAMH, IS
COXpaHEHHUs 3/10pOBbsI U COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B
OKpY>Karolleu cpeae.

CaMOCTOATENBHO TUIAHUPOBATh U

IMPOBOIMTH q)HBI/I‘ICCKI/Ie OKCIICPUMCHTBI.

Mexannueckue
Kosie0aHus
1 BOJIHBL. 3BYK

15

XapakTepru3oBaTh ri00aabHbIE MPOOIEMEI,
CTOSIIIIME TIEPE]] YETIOBEUECTBOM:
DHEPTETUYECKHUE, CHIPHEBEIE,
HKOJIOTMUYECKUE, — U POJIb (PU3UKHU B
pEIIeHNH ATUX NpobIIeM.

OOBACHATD NPUHIMIIBI PAOOTHI U
XapaKTePUCTHKH W3Y4ECHHBIX MaIIIHH,
nprOOPOB U TEXHUYECKHUX YCTPOMCTB.
CaMOCTOSITEThHO TUIAHUPOBATh U
POBOJIUTH (PU3HYECKHE IKCTIEPHMEHTBIL.

DJIEKTPOMArHuTHOE ToJIe

25

Hcnonb3oBath 3HaHUS 00
AJIEKTPOMArHUTHBIX SIBIICHHUSX B
TIOBCEIHEBHOM KU3HU JUIsS 00ECTICUCHHS
0€301acCHOCTH IIPH 0OPAIICHUH C
npubOpaMu U TEXHUIECKUMU
YCTPOUCTBAMH, JJISl COXPAHEHUS 370POBBS
U COOJTIOICHUST HOPM JKOJIOTHUYECKOTO
MIOBEJICHHS B OKPYXArOIIeH cpejie.
[TpuBOAUTE IPUMEPHI BIUSHUS
AJIEKTPOMArHUTHBIX U3JTy4CHHUI
Ha JKUBBIC OPraHU3MBbI.
CaMOCTOSITENTbHO TUIAHUPOBATh U
NPOBOJIUTH (PU3HUECKHUEC
IKCIIEPUMECHTHI.
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Crpoenue aToma u
aTOMHOTO
snpa

20

Hcnonb3oBath noayyeHHbIE 3HAHUS B
MOBCETHEBHOM JKU3HH IPH OOpaIICHUH C
npudOpaMu U TEXHUUYECKUMU
YCTpOKCTBaMU (CUETUYMK HOHU3UPYIOIINX
YacTHI, JI03UMETP), JJIsi COXPaHEHUS
3I0pOBBS U COONTIOJICHUS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B
OKpY>Karolleu cpeae.

[IpuBOIUTE IPUMEPHI BIUSHUS
pPaaoaKTUBHBIX U3TYYCHUI Ha )KUBBIC
OpraHU3MBI.

[Tonumath npUHUMIT JEHCTBUS TO3UMETpPA
Y pa3audarh YCJIOBUS €r0 UCIIOJIb30BAHUA.
[ToHuMaTh 3KOJTOTUYECKHE MPOOIIEMBI,
BO3HHUKAIOIIHE MTPU UCTIOJIb30BAaHUU
ATOMHBIX IEKTPOCTAHIINM, U TTyTH
pelieHus 3TUX npooeM, NepCreKTUBbHI
WCIIO0JIH30BaHUS YIIPABIISIEMOTO
TEPMOSIJIEPHOTO CHHTE3a

Crpoenue 1 3BOITIOLHS
Bcenennoi

Oco3HaBaTh IEHHOCTh HAYYHBIX
WCCIIEIOBAHUM, POJIb ACTPOHOMHUH B
pacIIMpPEeHHH MPECTaBICHUN 00
OKPYKaIOIIeM MHUPE U €€

BKJIJ B YJIYYIIICHUE Ka4eCTBA KU3HHU.

Peszepn

Hroro

68

68

102
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