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Pabouas nporpamma no yueOHOMy npeaMery
OU3UKE

YPOBEHBb OCHOBHOTO 00111eT0 00pa3oBaHus

CPOK OCBO€HHS 3 rojia
1. TTIAHMPYEMBIE PE3VYJIbTATBI OCBOEHHMS YUEBHOI O ITPEJIMETA

BbInycKHUK HAy4YHUTCH:

® Cco0OIr0IaTh MpaBwiia 0€30MACHOCTH M OXPaHbI TPya Mpu paboTe ¢ yueOHbIM U JTab0PaTOPHBIMOOOPYAOBAaHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (U3NYECKHMX TEPMHUHOB: (QHU3MYECKOe Teno, (u3nyecKoe siBeHUe, (u3nyecKas BeIUYUHA,
€IMHULIBIN3MEPEHUS;

® pacro3HaBaTh NMPOOJIEMbl, KOTOPHIE MOXKHO PEIIUTH NMPU NOMOIIM (GU3UYECKUX METOJOB; aHAJM3UPOBATh OTAEIbHBIC 3TaIlb
MIPOBEJICHUS UCCIIEIOBAHUN U MHTEPIIPETUPOBATH PE3YAbTAThl HAOMIOICHUI HOIBITOB;

® CTaBUTh OMBITHI MO HCCIEJOBAHUIO (DU3MUECKUX SIBICHUN WM (PU3MUECKHUX CBOMCTB Tel 03 HCIOIb30BaHUS MPSIMBIX
u3MepeHuil; mpu 3ToM (popmynupoBaTh mpobieMy/3agadyy y4yeOHOro HSKCIEpUMEHTa; COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000pyIOBaHUs; TPOBOAUTD OMBIT U POPMYITUPOBATHBBIBO/IBL.

[Ipumeuanue. [Ipu npoBeaeHun wucciaenoBaHusl (HU3MUECKUX SBICHUM H3MEPHUTENbHBIE MPUOOPHI HCIOJB3YIOTCS JIHIIb Kak
JATYUKU U3MepeHus: GU3NYECKUX BETUUMH. 3alicy OKa3aHUN MPSIMBIX U3MEPEHUI B 3TOM cllyyae He TpeOyeTcs.

® [IOHMMATh POJb S3KCICPUMCHTA B IIOJIyYCHUH HaquOﬁHH(bOpMaHHH;

® JIpOBOOUTH IIPSIMBIC HM3MEPCHUS (1)I/ISI/IIIGCKI/IX BCIIMYHH: BpEMs, pacCTOAHHMEC, MacCa TcClla, O6’b€M, CuJia, TEMIICparypa,
aTMOC(bepHOC JAaBJICHUEC, BJIAXKHOCTL BO3yXa, HAIIPSXKCHUC, CUJIA TOKaA, paI[I/IaI_[I/IOHHHﬁ (1)OH (C HCIIOJIb30BAHHECM I[OSI/IMCTpa); IIpHu 5TOM
BLI6I/IpaTB ONTUMAIIBHBIN CIOCO0 HU3MCPCHUSA U UCITIO0JIb30BATDh HpOCTeI\/'IIJ_II/IC METOJbI OICHKHU HOl"pGIJ.IHOCTCfIH3MCpCHPII>i.

H[zHMeanI/IC. Jro0as yqe6Ha;1 nporpaMma I0JDKHa oOecreunBaTh OBJIAICHUC TIPAMBIMH U3MEPCHHUAMHU BCCX INCPCUHUCICHHBIX
(I)I/I3I/ILICCKI/IX BCJIIMYMH.

® MPOBOJUTH HCCJICOAOBAHHUC 3aBHCHUMOCTEM (I)I/I3I/I‘{eCKI/IX BCJIIMYMH C HUCIOJB30BAHUCM IIPAMBIX HSMepeHHﬁZ Ipu 35TOM
KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YJIbTATHL HOJIy‘ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘1IGCKI/IX BCJIMYHUH B BUC Ta6J'II/II_I )51 Tpa(I)I/IKOB,



ACJIaThb BBIBOABI 11O PE3YIbTATAMUCCIICAOBAHUA;

® [POBOAWTH KOCBEHHBIC WM3MEPEHUs (U3UYECKUX BEIMYMH: TPHU BHINOJHCHWH HM3MEPEHHH COOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl IPeJI0KEHHOW UHCTPYKLIMU, BBIYUCIIATh 3HAU€HUE BEJTMUYHUHBI U aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTAaThl C YUETOM
3aIaHHOW TOYHOCTUHU3MEPECHUM;

® aHAJIM3MPOBATh CUTYALUU MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HAaBaThb B HUX MPOSBICHHE M3YUYEHHBIX (U3HYECKUX
SIBIICHUN WJIM 3aKOHOMEPHOCTEN U MPUMEHSITh UMEIOLTUECS 3HAHUS 17151 UXOOBbSACHEHUS;

® [IOHMMATh NMPUHIMIBI JEHCTBUS MAalllUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUSI MX O€30MacHOIrO MCIOJIb30BAHUS B
MMOBCEIHEBHOMKU3HU;

® JICTOJIb30BaTh P BBINOJHEHUU yu4eOHBIX  3aJad  HAyYHO-TOMYJISIPHYIO
JTUTEepaTypy 0 GU3NYECKUX SBJIECHUSAX, CIPABOYHBIE MaTepuabl, pecypchl HTepHeT.

BhInyCKHUK MOJIYy4YUT BO3MOKHOCTh HAYUHMThCS:

® (0CO3HaBaTh LIEHHOCTh HAYYHBIX HUCCIIEAOBAaHUH, poJib (PU3UKKM B PACHIMPEHHM NPEACTABICHUI 00 OKpYKalOIleM MHpE U ee
BKJIaJ] B YJIYYIIEHHE KaYeCTBAKU3HU;

® 1ICII0JIb30BATh MPUEMBI IOCTPOCHUS GU3NUECKUX MOJENEH, oucka U (POpMYIUPOBKH JOKA3aTENIbCTB BBIABUHYTHIX FMIIOTE3 U
TEOPETHUYECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKU YCTAHOBICHHBIX(AKTOB;

® CpaBHHMBAaTh TOYHOCTb M3MEPEHUs (U3NYECKUX BEIUYHMH [0 BEJIMYMHE UX OTHOCHUTEIIBHOW NOIPEIIHOCTU NpU NMPOBEICHUU
PSIMBIXU3MEPECHU;

® CaMOCTOSITENIbHO NPOBOJIUTH KOCBEHHbIE M3MEPEHUS M MCCIEJOBAaHUSA (PU3MUECKUX BEJIMYUH C UCIOJIb30BAHUEM Pa3IMUHBIX
croco0OB H3MepeHHs (U3NYECKUX BEJIMYMH, BbIOMPATh CpPEACTBA HM3MEPEHUs C Y4eTOM HEOOXOAMMOH TOYHOCTH H3MEpEHUH,

000CHOBEBIBATH BBI60p crocoba H3MCPCHUA, aZICKBATHOI'O ITOCTaBJICHHOM 3aaa4c, NpoBOAUTL OLCHKY JOCTOBCPHOCTU
MOJIYYCHHBIXPE3YJIIbTATOB,

® BOCIpUHUMATh HH(pOpMAIMIO (U3MUECKOTO COAEp’KaHWs B HAyYHO- MOMYJISIPHOW JHMTEpaType U CpeACTBAaX MacCOBOM
nH(pOpMaINY, KPUTHYECKU OLIEHUBATh MOJYYEHHYIO HH(OPMAIIHIO, aHAIM3UPYS €€ coep KaHue U JaHHble 00 HICTOUHUKEMH(POPMAaLIUY;

® CO37aBaTb COOCTBEHHBIC ITHUChbMEHHBIE U YCTHBIC COO6H_IGHI/I$I () (I)I/ISI/ILIGCKI/IX ABJICHUAX HAa OCHOBC HCCKOJIBKHMX HCTOYHHKOB
I/IH(I)OpMaI_II/II/I, COIIPOBOKIAATH BBICTYIIJICHUC HpeBeHTaHHeﬁ, YUYHUTHIBAA 0COOEHHOCTH AYOAUTOPUUCBCPCTHUKOB.

Mexanuueckue siBJieHUs1 BbITYyCKHUK HAYYUTCS

® pacno3HaBaTh MEXAHMYCCKHE SBJIICHUSA H OOBSCHATH HAa OCHOBE HMEIOIIUXCA 3HAaHWM OCHOBHBIE CBOMCTBA HIIM YCJI0BUsA



MPOTEKaHMSI 3TUX SABJICHUI: PAaBHOMEPHOE U HEPAaBHOMEPHOE JBIDKEHHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE,
OTHOCHTEIIFHOCTh MEXaHHYECKOTO JIBW)KCHHUs, CBOOOJIHOE TageHHe TeJ, PaBHOMEpPHOE JBWKEHHE II0 OKPYXHOCTH, HWHEPIHS,
B3aMMO/ICHCTBHE TEJl, PEAaKTUBHOE JIBUKCHHUE, TIepe/iava IaBICHUs TBEPABIMH TeJIaMH, KUAKOCTSIMH U ra3aMu, arMoc(epHoe JaBlieHHe,
IUIAaBaHHUE TeJ, PABHOBECHE TBEPHABIX TeJl, UMEIOIIMX 3aKPEIUICHHYIO OCh BpAILlCHMs, KOJIeOATEeIbHOE ABMKEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE(3BYK);

® ONUCHIBATh M3YYEHHBIE CBOMCTBA TEJN M MEXaHUYECKHE SBIICHHUS, HCNONb3yd (PU3MUECKUE BEIUYMHBI: MyTh, NE€pEeMEIlEHuE,
CKOpOCTb, YCKOPEHHUE, NEepuo]i 0OpallleHHs], Macca Tella, INIOTHOCTh BEILECTBa, CUia (CHUia TSKECTH, CHJa YIPYroCTH, CHJIa TPEHHs),
JaBJICHUE, UMITYJIbC Tella, KHHETHYecKas SHeprusi, MOTEeHIHallbHas SHEprus, MexaHudeckas pabora, MexaHM4eckas MOIIHOCTb, KIIJ]
IIPU COBEPILIEHUHU pabOTHICUCIIONb30BAHHEMIIPOCTOIOMEXaHN3Ma, CUIIaTPEHNU S, aMIUINTY 12, IepUOAN

yacToTa KoJIeOaHWM, JJMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHMs; NMPU OMUCAHUH IMPaBUIBHO TPAKTOBaTh (PU3UUECKHI CMBICI
MCIO0JIb3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U €IUHUIBI U3MEPEHHUS, HAXOAUTb (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETHUUHY
C IpYrUMH BeJIMYMHAMH, BEIYUCIIATEH 3HaUeHHE (PU3MUECKONBEINYNHBI,

® aHaIM3HPOBATh CBOICTBA TEJ, MEXaHUYECKUE SIBICHHUS M IMPOLECCHI, UCIONB3YS (PU3MUEcCKHe 3aKOHBI: 3aKOH COXpaHEHHS
SHEPTHUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIMIT CYNEPHO3UIMUA CUJl (HaxoxaeHue paBHomeHcTBYyromend cuibl), I, 11 u Il 3akoHbI
Hprotona, 3akoH coxpaHeHUs uMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpuU 3TOM pasjidyaTh CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOEBBIPAKEHUE;

® pas3jn4arb OCHOBHBIC IPU3HAKU U3YUYCHHBIX (bn31/1qec1<nx MOHGHCﬁ: MaT€purajibHas TOUKa, HHEPUIHUAJIbHAasA CUCTEMAOTCUCTA,

® pemaTh 33Ja4Yd, UCMONB3Yyd (PU3MUECKHE 3aKOHBI (3aKOH COXpPAHEHMsI SHEPruu, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIIMIL
cynepriosuriuu cui, I, II u III 3akonsr HeloTOHa, 3aKOH COXpaHEHHs MMITYJIbca, 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) u
(dbopMyIbl, CBSI3bIBAIONINE (PU3NYECKHE BEIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IUIOTHOCTh BEUIECTBa, CUJIA, JABICHHE,
UMITYJIbC Tella, KUHETUYEeCKasi HHEeprus, MOTEHIMaIbHas JHEeprus, MexaHuueckas pabora, MexaHudeckas mourHocTb, KIIJ[ mpoctoro
MEeXaHH3Ma, CUJia TPEHUS! CKOJIBKEeHUs, K0d()PUIMEeHT TpeHHs, aMIUTUTY1a, IEPUOJI U YaCcTOTa KoJeOaHuM, UIMHA BOJIHBI U CKOPOCTh €€
pacnpocCTpaHeHHs): Ha OCHOBE aHallM3a YCJIOBHS 3aJaud 3alUCBIBATh KPATKOE YCJIOBHE, BBIACHATH (PU3UUECKHE BEIHUYMHBI, 3aKOHBI U
dbopmMyInbl, HEOOXOTUMBIE Al €€ PpelIeHHs, MPOBOJUTH PAcCUYeThl W OLEHWBATh PEATBbHOCTh MOIYYEHHOTO 3HAaueHUs (u3nueckoi
BEJINYMHBI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSH:

® ICIIOJIB30BAaTh 3HAHUSA O MEXAaHUYECKHUX SIBIICHUSIX B OBCEAHEBHOM >KHU3HM IS obecreueHns: OE30IMaCHOCTH npu O6paIJ_IeHI/II/I C
an6opaMH N TEXHUYCCKUMU YCTpOﬁCTBaMH, UL COXpaHCHUA 3HO0POBbIA U CO6J'IIOI(CHI/I$I HOPM JSKOJIOTHYCCKOTO TIIOBCIACHUA B



OKpYXalolllel cpejie; MPUBOIUTH TMPUMEPHI MPAKTUYECKOTO MCIOJIB30BAHUS (PU3UYECKUX 3HAHMM O MEXaHMYECKHUX SIBICHUSAX U
(bu3HUYECKUX 3aKOHAX; MPUMEPHI HCIIOJIH30BAHMS BO30OOHOBIISIEMBIX UCTOYHUKOB YHEPTHH; IKOJIOTHYECKUX MOCIICICTBUN UCCIICIOBAHHMSI
KOCMHUYECKOTOIPOCTPAHCTB;

® pa3MyaTh TPAHUIBl MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMU XapakTep (yHIaMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUs] MEXaHWYECKOW DHEpPruH, 3aKOH COXPAHEHHUS HMIYJIbCa, 3aKOH BCEMHPHOTO TITOTEHHS) M OrPaHUYCHHOCTH
WCIIOJIb30BaHUSI YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena uap.);

® HaXOJWUTh AJCKBAaTHYIO MMpPENJIOKEHHOM 3anade (U3MUECKyl0 MOJeNb, pa3peliaTh MpoljeMy Kak Ha OCHOBE HMMEIOIUXCS
3HaHUM N0 MEXaHUKE C UCIIOJIH30BAaHUEM MAaTEMATHYECKOTO ammapara, TaK ¥ Py MOMOIIM METOIOBOIICHKH.

TemioBbie sIBJICHUS
BpInycKHUK HAy4YHTCSH:

® pacrmo3HaBaTh TCINJIOBBIC ABJICHHUA U 00BsACHITE Ha 0aze NMCHOIINXCA 3HAaHWII OCHOBHEIE CBOMCTBA WJIH YCJIOBUSA MPOTCKAHUA
ITUX siBJeHUM: nuddy3us, n3mMeHeHne oobeMa Tell MPU HarpeBaHUM (OXJIaKICHUH ), OOJIbINAs CKUMAEMOCTh ra30B, MaJiasi COKMMAeMOCTh
KHUJIKOCTEH W TBEPIBIX TEN; TEIJIOBOE pPaBHOBECHE, MCIIAPCHUE, KOHICHCAIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUTICHHE, BIIKHOCTDH
BO3/yXa, pPa3UYHbIC CIMOCOOBI Teruionepeaayn (TEIUIONPOBOJAHOCTh, KOHBEKIIHS, HW3JIyYeHHE), arperaTHbIe COCTOSHHS BEIIECTBA,
MOTJIONICHUE SHEPTHH TIPU HMCMAPEHUH XUIKOCTH W BBIJCICHHE €€ MPH KOHICHCAIMU Iapa, 3aBUCHMOCTh TEMIIEpaTypbl KUTICHHS
OTJABJICHUS;

® OIUCHIBATh HM3YYCHHBIC CBONCTBA TEJI M TEIUIOBBIC SIBICHHS, UCIOJB3Yysd (PU3HUYECKHE BEIWYMHBI: KOJMYECTBO TEIUIOTHI,
BHYTPCHHSISI DHEprus, TeMIleparypa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YACNbHAs TEIUIOTAa IUIABJICHUS, YACIbHAs TEIUIoTa
napooOpa3oBaHUs, yAelIbHAs TEIJIOTa CTOPAHHS TOIUIMBA, KOA(M(OUIMECHT IMOJIE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; MPH ONHCAHUU
MPAaBUJIBHO TPAKTOBaTh (PU3WYCCKUN CMBICT MCIOJIB3YEMbIX BEJIIMYHMH, UX 0003HAUCHHSI W €IWHUIIBI U3MEPCHHUS, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTMYMHY C IPYTHMHU BEJIMYMHAMH, BEIYMCIIATh 3HAaYCHUE (PU3HMUCCKOVBEIMYNHBI;

® aHaJIM3MPOBATHh CBOWCTBA TEII, TEIUIOBBIC SIBJICHHS M MPOIIECCHI, UCIOJIb3Ys OCHOBHBIC MOJOXKEHHUS aTOMHO-MOJIEKYJISIPHOTO
yUEHUSI O CTPOCHUU BEIIECTBA U 3aKOH COXPAHEHUSIHEPTUH;

® pasnu4aTh OCHOBHBIC IPU3HAKU M3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MoJelei CTPOCHUA Ia3oB, JKUJIKOCTEH U TBCPABIXTCII;
® TIPUBOAUTH NPUMEPHI NPAKTUYCCKOTO MCIIOJIb30BAHMSA (I)I/ISI/ILICCKI/IX 3HaHUH O TCIIJIOBBIXABJICHUAX

® peniaTth 3aJla4yd, HUCIOJIB3ysA 3aKOH COXPAaHCHMS S3HEPruM B TCIIIOBBIX IIPOLECCaX U (I)OpMyJ'IBI, CBA3bIBAIOIIHC (1)I/ISI/I‘IGCKI/IG
BCIIMYHHBI (KOJII/I‘-ICCTBO TCIUIOTHI, TEMIICpATypad, YACIbHAA TCINIOCMKOCTh BCIICCTBA, YACIbHAA TCIJIOTA IJIABJICHHUA, YACIIbHAA TCIIOTA



napooOpazoBaHUs, yJeNbHAs TEIJIOTa CrOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO JCHCTBHUS TEIJIOBOTO JBHIATeNs): Ha OCHOBE
aHaJIM3a YCIIOBUS 3a7a4Yy 3alMCHIBATH KPATKOE YCIOBHE, BBIICIATH (DU3MUCCKHUE BEIIMUMHBI, 3aKOHBI I (DOPMYIIBI, HEOOXOIUMBIC IS €€
pelieHus1, TPOBOIUThH PACU€Thl U OLICHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3HMUECKOMBEITMUNHEI.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYUHUThCS:

® JICTOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBJICHUSX B MOBCEIHEBHOM JKM3HM Ul oOecriedeHus Oe30MacHOCTH IMPH OOpalleHuu ¢
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMH, JJIS COXPAaHEHUS 3I0pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpY)Xarolllel cpesie; NPUBOIUTH MPHUMEPHl SKOJOTMYECKUX IOCIEICTBUN pabOThl JIBUraTeNiel BHYTPEHHETO CrOpaHUs, TEIUIOBBIX
UTUAPONIEKTPOCTAHIINN;

® pa3nyaTh TPaHUIlbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMAaTh BCEOOHINH XapakTep (pyHIaMEeHTaIbHBIX (PU3HUECKUX
3aKOHOB (3aKOH COXpaHEHMS SHEPTHH B TEIJIOBBIX MIPOLIEccax) U OrPaHUYEHHOCTh UCIOJIb30BaHUS YaCTHBIX3aKOHOB;

® HaXoJWUTh AJCKBAaTHYIO MpPENOKEHHOM 3anade (U3MUECKyH0 MOJeNlb, pa3peliaTh MpoOjeMy Kak Ha OCHOBE HMMEIOLIUXCS

3HAHMUN O TEIJIOBBIX ABJIEHUSAX C UCIOJIB30BAHMEM MAaTEeMAaTUYECKOTO anmapaTa, Tak U IpU MOMOIIH METOJOBOLIEHKH.
DJIeKTpHYeCKHe U MATHUTHBIE SIBJIeHUsI BbINYCKHUK HAYYHTCSI:

® DpACIIO3HaBaTh EKTPOMArHUTHBIC SBJICHUS U OOBSCHATH HA OCHOBE MMEIOUIMXCS 3HAHWM OCHOBHBIE CBOMCTBA MJIU YCIOBHS
MPOTEKAHUS 3TUX SBJICHUIL: ANIEKTpU3alusl Tel, B3aUMOICHCTBUE 3apAIOB, SJICKTPUUECKUM TOK U €ro AeUcTBUs (TEII0BOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MAarHUTOB, SJIEKTPOMAarHWTHas WHIYKIUS, NEHCTBHE MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM U Ha
JIBUKYIIYIOCS 3apsDKEHHYIO YacTUIly, JACUCTBHUE DSJIEKTPUYECKOTO II0JII Ha 3apsOKEHHYI0 YacTHUIly, ASJIEKTPOMArHUTHBIE BOJIHBI,
MPSIMOJIMHEIHOE PACIIPOCTPAaHEHHUE CBETa, OTPaXKEHUE U MPEIOMIICHHE CBETA, TUCIIEPCUSICBETA.

® COCTaBIISITh CXEMbl JJICKTPUYECKUX IENeil ¢ IMOC/eOBaTeNbHBIM U MapajUleIbHbIM COEIUHEHHEM JJIEMEHTOB, pa3jinyasi
YCIOBHBIE 0003HAYCHUS JJIEMEHTOB  JJIGKTPUYECKHX Ienel (MCTOYHUK TOKa, KII4Y, pPE3UCTOp, peocTar, JIaMIIO4Ka,
aMIepMeTp,BOIBTMETP).

® JICTOJIb30BaTh ONTUYECKHE CXEMBbI Il MOCTPOCHUS N300paKEHUH B INIOCKOM 3€pKajie U cOOUpaIoIeHInH3e.

® OMKCHIBATh M3yYEHHBbIC CBOWCTBA TEN M 3JCKTPOMArHUTHBIC SBICHMS, UCIOJB3Ys (DU3MUECKHE BEIUYHHBI: 3JCKTPUUECCKHI
3apsil, cuja TOKa, DJEKTPUUYECKOE HAMpPsDKEHUE, DJJICKTPUUYECKOE COMPOTHBIICHHE, YAETbHOE COMPOTHBICHHE BEIIeCTBa, padoTa
AIIEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKA, JOKYCHOE PacCTOSHUE U OMTHYECKasl CHJIa JIMH3BI, CKOPOCTh AIEKTPOMArHUTHBIX BOJH, JUTHHA
BOJIHBI M YaCTOTa CBETA; MPHU OMHCAHUU BEPHO TPAKTOBATh (PUIUUYECKHI CMBICI HCIOJIB3YEMbIX BEIWYMH, UX 0003HAUYEHUS U €IUHUIIBI
M3MepeHus; HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETHUUHY C JPYTUMUBETUYHHAMH.

® aHaIM3UpPOBaATh CBOMCTBA TCJI, SJICKTPOMATrHUTHBIC SABJICHUA U MPOLECCHI, UCIIOJIB3YyH (I)I/I3I/I‘-ICCKI/IG 3aKOHBI: 3dKOH COXpaHCHU



AJIEKTPUYECKOT0 3apsiaa, 3akoH OMa JJis ydacTka 1enH, 3akoH Jxoynsa-JIenna, 3aKoH NpsSMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOH
OTPaKEHHsI CBETa, 3aKOH MpPEJIOMJICHHS CBETa; TMPH O3TOM  pa3lin4yarh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA H  €ro
MaTeMaTH4YeCKOCBBIPAKEHUE.

L4 IMPHUBOJUTH IMIPUMCEPHI ITPAKTUYCCKOT'O NCITI0JIb30BaHUA (bI/ISI/I‘-IeCKI/IX 3HAHUH O SJICKTPOMArHUTHLIX SABJICHUAX

pemaTh 3a1add, MCHOoJb3ys (u3ndeckue 3aKkoHbl (3akoH Oma misydacTKanend, 3akoH Jxoyns-JIeHna, 3akoH HPSMOJIMHEHHOTO
pacnpoCTpaHEHus CBETa, 3aKOH OTPA’KEHUS CBETA, 3aKOH MPEIOMIICHHS CBETa) U (OPMYIIbl, CBA3bIBAIOIINE (PU3NUECKUE BEIUUMHBI (CUIIa
TOKA, JEKTPUUECKOE HANPSHKEHUE, JJIEKTPHUYECKOE CONPOTHUBIIEHUE, YIEIBHOE CONPOTUBIIEHUE BELIECTBA, padoTa AIEKTPUYECKOTO
I10J151, MOIITHOCTH TOKaA, q)OKYCHOG PACCTOAHUE U OIITUYCCKAasA CUJia JIMH3bI, CKOPOCTH 2JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTa
cBeTa, POpPMYNbl pacyeTa 3JIEKTPUYECKOTO COMPOTUBIICHHS MPUIOCIEA0BATEIHHOM U MApAJIEIbHOM COEAMHEHWU MPOBOJHUKOB): Ha
OCHOBC aHaJIM3a YCJIOBUA 3aaa4X 3allMChIBATh KPATKOE YCIOBUC, BEIACIIATH (1)I/ISI/I‘I€CKI/Ie BCJIIMYHHBI, 3aKOHbI U q)OpMy.]'II)I, H€06XOJII/IMI)IG
I €€ pCIICHUA, ITPOBOJUTH PaCUYC€Thl U OLICHUBATL PCAJIBHOCTD ITOJTYUYCHHOTO 3HAYCHUA (1)I/I?>I/ILIGCKOI71 BCIINYHHBI.
BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHCHA:

® JICTOJIb30BaTh 3HAHUS OO0 AJIEKTPOMArHUTHBIX SBJIECHUSX B IMOBCEAHEBHOW XM3HM 1Js oOecredeHus Oe30MacHOCTU MpHU
oOpallleHnH ¢ MpubopamMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJISi COXPAHEHHUS 3/I0POBbS U COONIOIEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS
B OKpY)Kalolllel cpejie; IPUBOAUTH TPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3JIy4€HUI Ha KUBBICOPTaHU3MBI;

® pa3uyaTh TPAHUIBl MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHHUs AIIEKTPUUYECKOrO 3aps/ia) U OTPAaHMYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH Oma IIs ydacTka ILemH,
3akoH Jlxoyns-Jlenna uap.);

® JICTOJIb30BaTh MPUEMbI MOCTPOCHUS (HU3UUECKUX MOJeTel, morucka U (GOpMyIHPOBKHU JIOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIIMPUYECKU YCTAaHOBICHHBIX(DAKTOB;

® HaXOJUTh AJCKBATHYIO MPENJIOKEHHOU 3ajaye (PU3MUecKyl0 MOJeNb, pa3pemiars MpoblieMy KaKk Ha OCHOBE HMEIOIIMXCS
3HaHUH 00 AIEKTPOMArHUTHBIX SIBJICHHUSAX C UCIIOJIB30BAHUEM MATEMAaTHUECKOTO anmapara, Tak | IMPU OMOIITH METOI0BOIICHKH.

KpanToBbIe iBJIeHUS

BpInycKHUK HAYYHTCSH:

® pacmno3HaBaTh KBAHTOBBLIC SBJICHUS H OOBSICHATH Ha OCHOBE HMEIOIUXCA 3HAaHUHM OCHOBHBIC CBOMCTBA HIIH YCJI0BUSA
MMPOTCKAHUA ITUX SIBJICHUI: €CTECTBEHHAS M HCKYCCTBCHHAA PaJUOAKTHBHOCTH, O-, B- " Y-U3JIYYCHUA, BOSBHUKHOBCHUC JIMHENYaToro
CIICKTpa U3JTy4YCHUAAaTOMA,



® OMNKCHIBATH U3YYCHHBIC KBAaHTOBEIC SIBJICHUS, UCTIOIB3YS (PH3UUECKHE BETUYUHBI: MaCCOBOE YHCIIO, 3apPSI0BOE YHCIIO, TIEPUO/T
moJTypacnaa, SHeprust GOTOHOB; IIPU ONMMCAHUH MPABUIBLHO TPAKTOBATH (DU3MUECKUN CMBICI MCIIOIb3yeMbIX BEIMYUH, UX 0003HAUCHUS
W CIUHUIIBl M3MEPEHUS; HAXOIUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYUHY C JIPYTMMH BEIUYUHAMH, BBIYUACIISATH
3HaYeHUE (PU3NICCKOUBEITNINHEI;

L AHAJIIM3UPOBATE KBAHTOBBIC SABJICHUSA, HUCIIOJb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI W TOCTYJIAThl: 3aKOH COXPAHCHHUA OSHCPIrUuH, 3aKOH
COXPAaHEHHUs JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHUSI MacCOBOTO YHCIIA, 3aKOHOMEPHOCTH M3JIy4EHUS U MOIJIOIIEHUS CBETa aTOMOM,
MIPU ATOM Pa3InyaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA M €T0 MAaTEMATHUYECKOEBBIPAKECHHUE,

® pa3n4aTh OCHOBHBIE MTPU3HAKH TJIAHETAPHOW MOJIENIM aTOMa, HYKJIOHHOM MOJIEJIN aTOMHOTO SIApa;

® [IpUBOAUTHL IIPUMEPHI IMPOSBICHUA B IPUPOAE U IPAKTUYECKOTO HCIIONB30BAHUA PAJUOAKTUBHOCTH, SHAEPHBIX U
TEPMOSIJIEPHBIX PEAKITUH, CIEKTPATHLHOTO aHAIH3a.

BhInyCKHHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHMThCS:

® JICTOJIb30BaTh MOJYYEHHbIE 3HAHUS B MOBCEIHEBHOM JKMU3HU MPH OOpalieHuu ¢ mprudopaMu U TEXHUYECKHUMH YCTPOICTBaMU
(cueTYMK HMOHM3HMPYIOIIHUX YaCTUL, JO3UMETpP), Ul COXpPAaHEHHUS 3J0pOBbS U COOIIOACHHS HOPM SKOJOTMYECKOTO MOBEIEHUS B
OKpYyKarolleu cpene;

® COOTHOCUTH PHEPIHIO CBSI3U aTOMHBIX Si7ep C 1e(heKTOMMACCHI;

® TIPMBOJMUTH IIPUMEPHI BIMAHUS PaaIUOAKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha XMUBBIC OpPraHU3MBbI; IOHUMAaTh IIPUHIHIT HeﬁCTBHH JO3UMETpa
" pasjindaTthb yCJIOBHUS €TI0 UCII0JIb30BaHM,

® [IOHMMATh DKOJOTrMYCCKUE HpO6J'I€MBI, BO3HHUKAOIIHUEC IIPHU UCIIOJIB30BAHUHN ATOMHBIX BHGKTPOCTaHHI/Iﬁ, U IIyTU PCHICHUA DTUX
HpO6HCM, MEPCHCKTUBLI UCIIOJIB30BAHHUA YIIPABJIACMOI'0 TEPMOAACPHOTOCUHTE34a.

JJieMeHTbI ACTPOHOMHH BBINYCKHUK HAYYMTCSI:

® YyKa3bpIBaTh HAa3BaHUs IMJIAHET CoaHeuHou CHUCTCMBI; PA3JINUaTb OCHOBHBIC IIPU3HAKHW CYTOYHOT'O BpallCHUA 3BE3JHOIO He6a,
JABUOKCHUA .HYHBI, COJ'IHI_Ia U IIJIAHET OTHOCHUTCIIBHO 3BC3/;

® TIOHMMATh PA3JINYMI MCKIY FCJII/IOHGHTpI/I‘IeCKOﬁ 151 reOHeHTqueCKOﬁ CUCTCMaMHUMUDPA,

BBIHyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTDHCHA:

® YyKas3bIBaTh O6H_II/IC CBOMCTBA W OTJIMYHUSA IUIaHET 3€MHOU rpymmbsl U INIAHCT- TUTAHTOB; MAJIbIX TECJI ConHEYHOM CHUCTEMBI U
OOJIBIIIHX IJIAHCT, IIOJIb30BAaThCA KapTOﬁ 3BC3HOI'O HeOa npu Ha6J'IIO,[[CHI/I$IX 3BCSI[HOFOH663;



® pa3yinyaTb OCHOBHBIE XapaKTEPUCTUKHU 3BE3] (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTD LIBET 3BE3/bl C €ETEMIIEPATypOil;

® pa3nuyaTh TUMOTE3bI O MPOUCXOKACHUU COTHEUHONCHCTEMBI.
Jljist 00y4Jaromuxcs ¢ OrpaHUICHHBIMEI BO3MOXHOCTSIMU 37I0OPOBBSI:

® BJIAJICTh OCHOBHBIMHU JIOCTYIHBIMU METOJAaMH HAy4yHOTO IIO3HAHHUS, MCIOJb3yeMbIMH B (U3UKE: HaOJIOJIEHUE, OMHCAHUE,
U3MEpEHue, DKCIIEPUMEHT; yMeHue oOpalaTeiBaTh pe3ylbTaThl M3MEPEHUH, OOHApYKHUBaThb 3aBUCUMOCTb MEXIY
(u3MYECKUMHU BETMUYMHAMU, OOBSICHSTDH [TOJIyY€HHbIE PE3yJIbTaThl U J€NaThBbIBOIBI;

JJIA 06yqa}0m1/1xcsi C OIrpaHNMYCHHBIMH BO3MOKHOCTAMHU 3J0POBbS:

® BJAJIETh JOCTYMHBIMH METOJAMHU CaMOCTOSITEIFHOTO TIJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX IKCTIEPUMEHTOB, OTMCAHUS U
aHaM3a MOJYYeHHOW U3MEpPUTENhHOU HH(OpMAITUU, OTIPEIETICHHS JOCTOBEPHOCTH MOJTYyUYEHHOTO PEe3yIbTaTa;

JUTSI CJICTIBIX M CJTA00BUISIINX 00YJIatOITUXCSI:

® BJIAJIETh NPABUJIAMH 3aNMCH PU3NUECKUX PopMyT perabedHO-TOUeuHOH cucTeMbl 0003HaueHuitJ1. bpaiins.

2. COJEPXAHME YUEBHOI'O ITPEJJMETA

dusnueckoe 06pazoBaHUe B OCHOBHOM LIKOJIE JOJKHO 00ecneunTh (OpMHUPOBAHUE Yy 00YYaOLIMXCS IPEACTABICHUNA O HAy4YHOM
KapTHHE MHpa — B@XHOIO pecypca HaydHO-TEXHMUYECKOIO Iporpecca, O3HaKOMJICHHE oOydaromuxcs ¢ (QU3MUECKUMH U
aCTPOHOMMYECKMMM SBJICHUSAMH, OCHOBHBIMU IPUHIMUIAMU PAOOThl MEXaHU3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPONCTB M HpPUOOPOB,
pa3BUTHE KOMIETEHIMI B PELICHUN HHKEHEPHO-TEXHUUECKUX U HAyYHO-HUCCIIE0BATEIbCKUX3a/1ad.

OcBoenue yuye6HOro nmpeamera «®du3nka» HarpaBleHO HA Pa3BUTHE y OOy4arolMXcs MPEJCTABIECHUI O CTPOEHUH, CBONCTBAX,
3aKOHAX CYLIECTBOBAaHMS M JIBI)KEHUS MaTepHH, Ha OCBOEHHE OOYYaloUIMMHCS OOLIMX 3aKOHOB M 3aKOHOMEPHOCTEH HPUPOIHBIX
SBJICHUM, co3JaHMe YCIOBUH Ui (OPMHPOBAHMSA HMHTEUICKTYaJIbHBIX, TBOPYECKHX, TIPAXKIAHCKMX, KOMMYHHUKAI[MOHHBIX,
MHGOpPMAIMOHHBIX KoMreTeHIMH. OOydaroniyecss OBJIAJCIOT HAyYHbBIMM METOJaMM pEILICHUS Ppa3IMuYHBbIX TEOPETUYECKUX U
MPAKTUYECKUX 3a/1a4, YMEHUAMHU (POPMYIMPOBATh FMIOTE3bl, KOHCTPYHPOBATh, IPOBOIUTH SKCIEPUMEHTHI, OLIEHUBATh M aHAIU3UPOBAThH
MOJTy4EHHBIE PE3yIbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMHU PEATUSIMH KU3HU.

VYuebnblil npeamer «Pu3nka» cnocoOCTBYET GOPMHUPOBAHUIO Y O0YUAIONIMXCS YMEHUN G€30MacHO UCIOJIB30BaTh Ja00paTOpHOE
o0OpyZ0BaHUE, MTPOBOJIUTH ECTECTBEHHO-HAYYHBIE HCCIEIOBaHUA M OKCHEPUMEHTHI, AHAIM3HPOBATh IOJYYEHHbIE pPe3yIbTaThl,



MPEACTABIISITH U HAYYHO apTyMEHTHPOBATH MOJYyUYE€HHBIC BHIBOJIBI.

Nzydenne npeamera «du3uka» B 9acTu (GOPMHUPOBAHUS Yy 00YYAOIIUXCSI HAYYHOTO MHPOBO33PEHHSI, OCBOCHHS OOIMICHAYYHBIX
METO0/I0B (HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHUS MPAKTHYECKOTO MPUMCHCHHS HAYIHBIX 3HAHUNA (DU3HKHU
B OJKM3HM OCHOBAHO Ha MEXIPEIMETHBIX CBsB3sAX ¢ mpeameramu: «Maremarukay, «Muadopmarukay, «Xumus», «buonorusy,
«["eorpadus», «Ixonorus», «OCHOBBI 0€30IACHOCTH KM3HENEATENbHOCTHY, «cTopus», «JlutepaTypa» u ap.

PDu3uKa U PpU3NYeCKHe METOAbI U3yYeHHS MPHPOIBI

®dusnka — Hayka o mpupone. Ousnueckue Tena u sBieHus. HabGmonenue m ommcanue Quanyueckux siBiaeHUN. Du3UUecKuit
sKcnepuMeHT. MoienupoBaHue sIBIEHUN U 00bEKTOB IPUPOIBI.

®u3nyecKue BEINYUHBI U UX U3MepeHue. TOYHOCTh U MOTPENTHOCTh U3MEPEHUM.
MexayHapoaHas CUCTEMA €UHUILL

duznyeckue 3aKOHbI U 3aKOHOMepHOcTH. Pu3uka U TexHuka. Hayunwlii meton mosnHanus. Pomb ¢usuku B GopmupoBaHuu
€CTECTBEHHOHAYYHOU IPAMOTHOCTH.

Mexanu4yeckue siBJICHHSA

Mexannyeckoe ABIKeHHE. MaTepuaibHas TOUKa Kak MoJielib Gpu3ndeckoro tenaa. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBHYKEHUSI.
Cucrema otcuera. @u3nyeckue BEIMUMHBI, HEOOXOAUMBIE JJIsi ONMMCAHMS ABHKEHUS U B3aUMOCBSI3b MEKy HUMH (IIyTh, IIEpEMEIICHHUE,
CKOPOCTh, YCKOpEHHUE, BpeMsl IBHKeHUs ). PaBHOMepHOE 1

PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBMKeHHE. PaBHOMepHOE IBMKEHHE M0 OKpYykHOCTU. [lepBblil 3akoH HpioToHa u uHepuus. Macca
tena. [ImotHoCcTh BemecTBa. Cuna. Eqununel cumbl. Bropoit 3akon Hetotona. Tperuii 3akon Hetorona. CBoOoHOE nageHue ten. Cuma
TSDKECTU. 3aKOoH BcemupHoro TsaroreHusa. Cuia ympyroctu. 3akoH ['yka. Bec Tena. HeBecomocTh. CBsI3b MEXAY CHJIONW TSXKECTU U
Maccoil tena. [unamomerp. PaBHonelcTByromas cuna. Cwina TpeHus. TpeHue ckoyibkeHusa. TpeHue 1nokos. TpeHue B mpupoae u
TEXHHUKE.

Nmmynbc. 3aKkoH coxpaHeHUs UMITyiabca. PeakTuBHOE ABMkeHHe. Mexanuueckast pabota. MomnocTs. DHeprus. [loreHuunanbHas
U KuHeTuueckas »HHeprus. lIpeBpaiieHne OJHOrO BHUJAa MEXaHUYECKOM SHEPrMM B Jpyrod. 3aKOH COXPAaHEHUs IOJHOMU
MEXaHUYECKOMNIHEPTHUH.

[IpocThie MexaHU3MBL. Y CIOBUSI PaBHOBECHS TBEPJOTO Tela, UMEIOUIEr0 3aKPEIUICHHYI0 OCh JBM>KeHHs. MoMeHT cuiibl. LleHTp
TsbKkecTH Tena. Peruar. PaBHoBecue cunm Ha peryare. Polyarm B TexHuke, ObITy u mnpupoje. [lonBukHbIe W HEMOIBMKHBIC OIOKH.
PaBeHcTBO pabOT MpH HCIMONB30BAHUU MPOCTHIX MEXaHU3MOB («3070TO€ MpaBuiio MexaHukw»). KosdduimeHT monesHoro nedcTBus
MeXaHu3Ma.

JlaBnenue TBepabIxX Ten. EnuHuiel naMepenus gaBneHus. CrnocoObl u3MeHEeHHsI JaBieHus. JlaBieHne )KUIKOCTel u razoB 3akoH



[Mackans. /laBienue )KUIKOCTH Ha THO M cTeHKU cocyna. CooOmaronuecs cocyabl. Bec Bozayxa. AtmocdepHoe nasienue. M3mepenue
armocgepnoro aasnenus. Omnsit Toppuuennu. bapomerp-anepons. ATMocdepHOe TaBlIeHNE HA pa3IMYHBIX BBICOTaX. [ mapaBiamueckue
MeXaHU3Mbl (Ipecc, Hacoc). [laBieHue XKUAKOCTH M ra3a Ha MOTIPYKEHHOE B HUX Teno. Apxumenoa cuia. [lnaBanue Ten u cynoB
BosnyxomiaBanue.

Mexanudeckue kosebanus. [lepuos, yactora, ammnryaa konedanuii. Pesonanc. Mexanuueckre BOJTHBI B OJTHOPOJIHBIX Cpeiax.
JlnivHa BOJIHBL. 3BYK KaK ME€XaHHWYecKasi BOJIHA. [ pOMKOCTb U BbICOTa TOHA 3BYKa.

TenyoBble ABIEHUA

Crpoenue BemiecTBa. ATOMBI U MOJEKYJIbl. TeaoBoe IBUKEHHE aTOMOB U MosieKkyl. Juddy3us B razax, >kMIKOCTAX U TBEPABIX
Tenax. bpoyHoBckoe nBukeHue. B3aumonelicTBue (MpUTSIKEHHE U OTTAJKUBAHWE) MOJIEKYJ. ATrperatHble COCTOSIHHMSI BEIeCTBa.
Paznuune B cTpoeHUM TBEPABIX TN, )KUAKOCTEN U ra30B.

TemoBoe paBHoBecue. Temmeparypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO XaOTHYECKOTO ABWKEHUS 4acTUll. BHyTpeHHss
sHeprus. PaboTa u Temnonepenaya Kak cnocoObl M3MEHEHUsI BHYTPEHHEN sHepruu Tena. TeronpoBoaHocTs. Konsekuus. M3nydenue.
[Ipumepsl Temonepenadu B HNPUPOAE MU TexHHKE. KoaudecTBO TEIUIOTHI. YnenbHas TEIUIOEMKOCTh. Y JeibHas TEIUIOTa CrOpaHUs
TOIUIMBA. 3aKOH COXPAHEHHMsS M IPEBPALICHMsS DHEPrUM B MEXAaHMYECKMX M TEIUIOBBIX IHporeccax. [lmaBineHne u oTBepacBaHUE
KPUCTAJZIMYECKUX TEJ. Y IeNbHAs TEIUIOTA IuIaBiieHus. Mcnapenue n koHneHcanus. lloromenne sHepruy npyu UCApEeHUH KUAKOCTH U
BBIJICIICHUE €€ IIPU

KoHJeHcauuu mnapa. Kumenue. 3aBUCMMOCTh TeMIEpaTypbl KHIEHHS OT JaBJiCHUS. YJAeldbHas TeIjoTa MnapooOpa3oBaHUs H
KoHJeHcanuu. BraxxnocTts Bo3ayxa. PaboTa rasa npu pacmupenun. [IpeoOpasoBanus sHEpruu B TEIJIOBBIX MalllnHax (apoBasi TypOuHa,
JIBUTATENb BHYTPEHHErO cropaHus, peakTuBHbId nBurarens). KIIJ TemoBoil mammHbl. DKOJIOTHYECKHE MPOOIEMBI HCIIOIb30BAHUS
TEIJIOBBIX MAIIKH.

DJIeKTPOMATrHUTHbIESIBJIEHUS

Onextpuzanus Qu3ndeckux Tel. BzaumopeilicTBue 3apsikeHHbIX Tenl. J[Ba poja dieKTpuyeckux 3apsaoB. JlenuMocTb
AIIEKTPUYECKOTO 3apsfa. ODJIEMEHTApHBIM JJIEKTPUYECKUil 3apsii. 3aKOH COXpaHEHHUs DSIeKTpHueckoro 3apsga. I[IpoBoaHukwy,
MOJIYIIPOBOJAHUKH U H30JSATOPBI AJIEKTPUYECTBA. DIEKTPOCKOI. DJIEKTPUUYECKOE MOJe Kak OcoObli BuI MaTepuu. HampspkeHHOCTh
ANEKTPUYECKOTO Mojs. J(elcTBHE AIEKTPUUECKOro MOJs Ha 3JeKTpuueckue 3apsapl. KoHaeHcaTop. DHeprus 3JIE€KTPUYECKOTrO MOJIA
KOH/JIEHCATopa.

DOnekTpuyeckuil ToK. ICTOYHUKH 3JIEKTPUYECKOTO TOKa. DIIEKTpUYECcKas LeNb U €€ COCTaBHble yacTh. HanpaBnenue u neiicTBus
anekTpuueckoro Toka. Hocutenu snekTpuueckux 3apsanoB B Mertamax. Cuila TOka. DJIEKTPUUYECKOE HaIpsKEHUE. DIEKTPUUYECKOE
CONPOTHUBIIEHHE TPOBOIHUKOB. EJTMHUILIBI COPOTUBIICHHUS.



3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3axkoH Owma g ydacTka Ienu. YJIeTbHOE COINpOTHUBJICHHE. PeocTraTsl.
[TocnenoBarenbHOE COETMHEHNE POBOAHUKOB. [lapanienbHoe coeMHeHne IPOBOIHUKOB.

PaboTta »neKTpUYEecKOro MOJS MO MEPEeMEIICHUIO SJIEKTPUUYECKUX 3apsiioB. MOIIHOCTh 3JIEKTpHYECKOro Toka. HarpeBanue
IIPOBOJTHUKOB AJIEKTPUUYECKUM TOKOM. 3aKkoH /[xoyuns - JIeHna. DiekTpuueckre HarpeBaTeabHble U OCBETUTENbHBIE TPpUOOpsl. KopoTkoe
3aMBbIKaHUE.

MaruautHoe mosie. MHaykuuss MarHUTHOro mojs. MarHutHoe moJie Toka. OmbIT Opcrefa. MarHuTHoe moJie MOCTOSHHBIX
MarHuToB. MarauTtHoe noJie 3eMiu. DJIeKTpOMarHuT. MarHuTHoe 1oJjie KaTyllku ¢ TokoM. [IpuMenenune snekrpomarauToB. JleiicTBue
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM U JBHXKYIIYIOCS 3apskeHHYro yactuny. Cuna Ammnepa u cuna JlopeHua. DneKTpoaBUraTelb.
SBnenue anekTpoMarHuTHOM MHAYKIHS. OnbiTel Dapajes.

OnexTpoMarHuTHble kKojebanus. KonebarenbHblil KOHTYp. DnektporeHeparop. Ilepemennsiii Tok. Tpanchopmarop. Ilepenaua
ANEKTPUYECKON 3HEPrUu Ha PACCTOSIHUE. DJIEKTPOMArHUTHBIE BOJIHBI U UX CBOWCTBA. [IpMHINIIBI painoCBsI3M U TelleBUACHU. BausHue
ANIEKTPOMAarHUTHBIX U3Ty4YEeHUN Ha KUBBIE OPraHU3MBI.

Cger — anekTpoMarauTHele BosiHA. CKOpoCTh cBeTa.MICTOUHMKHN cBeTa. 3aKOH MPSAMOJUHEHMHOTO pacpoOCTpaHEHUE CBETa. 3aKOH
oTpaxkeHusa cBera. Ilnockoe 3epkasio. 3akoH mpenomsieHus cBera. JIMH3bl. DOKyCHOE paccTOSHWE WU ONTHYECKasl CUJia JIMH3BI.
N3obpaxenue mpeamera B 3epkaie u auH3e. Ontudeckue mpudopsl. ['11a3 kak ontudeckas cucrema. {ucniepcust ceeta. Matepdepenius
1 mudpakius CBeTa.

KBanrToBrble siBJIeHUSA
Crtpoenue aTOMOB. [InanerapHas MOJIENb aroMa. KBanTOBEIN XapakTep MOTJIONICHUS U UCITyCKaHUs CBETa
aToMaMmHu. JIMHEHYaThIECIIEKTPBHI.

OmnsiTe Pesepdopaa.

CocraB atomHOTO sifpa. [IpoTOH, HEUTPOH M 3IEKTPOH. 3aKOH DHUHINTEIHA O MPOMOPIUOHATLHOCTU Macchl U SHepruu./ledekrt
Macc W DHeprusi CBA3M aTOMHBIX sifep. PammoaktuBHOcTh. Ilepwon monypacmana. Anbda-uznydenue. bera-uznyuenue. ['amma-
uznyuenue. Snepusie peakuuu. Mcrounuku sneprun CojHIA U 3Be3[. SlaepHas >HepreTuka. DKOJOTrMdeckue Mmpobdiembl paboThI
aTOMHBIX AJIeKTpocTaHIUi. Jlo3uMeTpus. BiusHue paaroakTUBHBIX U3ITy4EHUI Ha )KUBBICOPTAHU3MBI.

Crtpoenue u 3Boaonus Beesrennoit
l'eonenTpuueckass M TETUOLIGHTpUUECKas cucTeMbl Mupa. Dusmyeckas mnpupona HeOecHbIX Ten CoONMHEYHOW CHCTEMBI.
[Mpoucxoxnenne ConHeunoit cuctembl. dusmyeckas npupona Conurma u 3Be3n. Crpoenue Bcenennoil. DBomronus BceeneHHOM.



['unoresa bosporo B3peIBa.
IIpumepHbIe TeMbI JIA0OPATOPHBIX H MPAKTHYECKUX PAdOT
JlabopaTopHbie paboTsl  (HE3aBUCUMO OT TEeMaTUYeCKOU MPUHAIICKHOCTH ) JACTIATCS CIICTYIOIIUECTUIIBI:

1. TIpoBenenne mpsAMBIX U3MEPEHUH PU3NIECKUXBETUIHMH
2. Pacuer 1o NoJy4eHHBIM PE3YJIbTaTaM NPSAMBIX H3MEPEHHI 3aBUCMOTO OT HUX MapaMeTpa (KOCBEHHBICH3MEPEHNS).

3. HaGmonenue sBIEHMIT M MOCTAHOBKA OIBITOB (Ha KAa4eCTBEHHOM YPOBHE) 110 OOHApYKEHHIO (PAKTOPOB, BIHMAIOIIUX Ha
MIPOTEKAHNUE JAHHBIXSABICHUH.

4. HccnemoBaHue 3aBHCHMOCTH OJHOM (DM3MYECKO BENUUYMHBI OT JPYroi ¢ NpeACTaBICHHEM pE3y/bTaToB B BHE rpaduka
WUITUTAOUIIBL.

5. TlpoBepka  3aJaHHBIX MIPEATIOJIOKEHU I (mpsiMble  U3MEPEHUS ¢u3NUecKuX BETUYMH M CpPaBHEHHE 3a/laHHBIX
COOTHOILIEHUI MEXTYHUMHU ).
6. 3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOMCTBAMH U UXKOHCTPYUPOBAHHE.
Jlrobas pabodass mporpamMma JIOJDKHA TMPEAyCMaTpPUBATh BBITIOJHEHHE J1a0OpaTOpPHBIX padOT BCEX YKa3aHHBIX THMOB. Bwibop
TEMaTHKHU W YKCJIa padO0T KaKJI0TO TUIIA 3aBUCUT OT 0COOEHHOCTEH padouei mporpammel 1 Y MK.
IIpoBenenue NpsiMbIX U3MepeHU (PU3NIECKUX BeJIUIUH

. I3mepenue pazmMepoBTe.

. I3mepenue pazMepoB MajbIXTel.

. I3mepenue maccel Tena.

. I3mepenne oobemarena.

. I3Mepennecusl.

. I3Mepenue BpeMeHH npoiiecca, epruoakoaeOaHui.
. I3MepennereMmnepaTypsl.

. H3MepeHHe HAAaBJICHUA BO3yXa B OatoHe MOATNIOPIIHEM.
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. I3Mepenue cuibl TOKa U eroperyaupoBaHue.
10. VsmepenueHanpsKeHus.
11.  Wsmepenue yrios naseHus UIPEIOMIIEHHS.

12.  Usmepenue GoKYCHOTO pacCTOSHHMS JIMH3BI.



13.  Usmepenue paauoakTuBHOrO(poHa.

Pacuer no mosty4eHHBIM pe3ysibTaTaM NPAMbIX H3MEPEHUH 3aBMCHMOI0 OT HUX NapaMeTpa (KOCBeHHbIe H3MepeHusl)
. I3MepeHue niaoTHOCTH BEUIECTBA TBEPAOrOTENA.

. Onpenenenue K0OIPPUIMCHTA TPCHUSICKOIbKCHHSI.

. Onpenenenune )KeCTKOCTUIIPYKUHBI.

. Onpenenenre BhITATKUBAIONIEH CHIIBI, IEMUCTBYIONIEH Ha MOTPYKEHHOE B JKUIKOCTHTEIIO.

. Onpenenenne MOMEHTACUIIBI.

. I3MepeHne ckopocTi paBHOMEPHOTOABH)KECHHUS.

. I3mepenue cpenneit CKOPOCTHIBUKEHUSI.

. I3MepeHne yckopeHus: paBHOYCKOPEHHOT OJIBVKEHHS.
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. Onpenenenue paboThl UMOITHOCTH.

-
©

Onpenenenre 4acToThl KojaeOaHuM rpy3a Ha IPYKUHE UHUTH.

-
=

Onpenenenre OTHOCUTENbHONBIAXKHOCTH.

-
N

Onpez[eneHI/Ie KOJIHNYCCTBATCIIIIOTHI.

|
w

Onpenenenue yaeabHOUTENIIIOEMKOCTH.

|
e

I/ISMepeHI/Ie pa6OTBI M MOIIHOCTH 3JICKTPHUYECKOT'OTOKA.

|
o1

I/ISMepeHI/IeCOHpOTI/IBHeHI/IH.

|
o

OnpeneneHI/Ie ONTHYECKOHN CHIIBIIAH3EL.

17 HccnenoBanue 3aBUCUMOCTH BBITaJ'IKI/IBaI-OH_Ieﬁ CHUJIBI OT 00BeMa HOpr)KGHHOfI 4aCTu OT IINIOTHOCTH XHUAKOCTHU, €€
HE3aBHUCHUMOCTH OT IINIOTHOCTH W MACCBITCJIA.

18.  Mccnenosanue 3aBHCUMOCTH CHIIBI TPEHHS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OTILIOIIAIH.
Ha0maronenne siBj1eHHil ¥ MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) IO 00Hapy KeHHI0 (haKTOPOB, BJMSAIOIMIMX HA
NPOTeKAHUE JAHHBIX ABJICHHUI

1. Ha6J'IIOI[eHI/Ie 3aBUCUMOCTH IICPUOJIa KoJIeOaHMI T'py3a Ha HUTHU OT AJIMHBI H HE3aBUCUMOCTHU OTMACCHI.
2. Ha6J'IIOI[eHI/Ie 3aBUCUMOCTH IICPUOIa KOJIeOaHMM I'py3a Ha NPYXUHC OT MACCHI U ) KCCTKOCTHU.

3. Ha6J'IIO,Z[eHI/IC 3aBUCHUMOCTH JaBJICHUSA Ia3a OT o0beMa HUTCMIICPATYPHIL.



4. HabnrofeHre 3aBUCUMOCTH TEMIIEPATYPhI OCTHIBAIOIIEH BOIBI OTBPEMEHH.

5. I/ICCJICI[OBaHI/Ie SIBJICHU S BSaHMOHeﬁCTBHH KaTylIKHu ¢ TOKOM UMAarduTa.

Pacyer no nojiyueHHbIM pe3yJibTATAM NPSAMbIX H3MEPEHUI 3aBUCUMOI0 OT HUX NapaMeTpa (KOCBEHHbIE H3MepPeHUs )
. I3MepeHne MIOTHOCTH BellecTBa TBEPAOTOTENA.

. Onpenenenne kodpuimeHTa TPEHUACKOTbKEHUSI.

. Onpenenenne KeCTKOCTUTIPYKHHBI.

. Onpenenenne BBITAIKUBAIOMIEH CUJIBI, IEUCTBYIOIEH HA TOTPYKEHHOE B )KUIKOCTHTEIIO.

. OnpeneneHrne MOMEHTACHIIBL.

. 3MepeHnne ckopoCT paBHOMEPHOTOJIBUKEHHS.

. I3MepeHne cpeiHeil CKOpOCTUIBUKEHUS.

. I3Mepenne yckopeHus: paBHOYCKOPEHHOTOIBH>KEHUSI.
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. Onpenenenne paboThl UMOIITHOCTH.

|
©

Omnpenenenre 4acToThl KojaeOaHuil rpy3a Ha MPYKHUHE UHUTH.

|
=

OnpeneneHHe OTHOCHTEIbHOMBIAXKHOCTH.

|
N

OnpeneneHHe KOJIM4YCCTBATCIIIIOTHI.

|
w

OnpeﬂeneHHe YHCHBHOﬁTCHHOCMKOCTH.

-
&

I/ISMepeHI/Ie pa6OTbI U MOIIHOCTH SJICKTPHUYCCKOT'OTOKA.

|
o1

I/ISMepeHI/IeCOHpOTI/IBHeHI/IH.

|
o

OnpeneHeHI/Ie ONTHYECKOHN CUIBIINH3EI.

17 HccnegoBanne 3aBUCHMMOCTH BBITAJKHBAIOIIEH CHIIBI OT o0beMa HOpr)KeHHOI\/'I 4JacTu OT IJIIOTHOCTH XKHUIKOCTH, €€
HC3aBUCUMOCTH OT IIJIOTHOCTHU WU MACCBITCJIA.

18 HccnegoBanue 3aBUCUMOCTH CHJIIBI TPCHUS OT XapaKTCPa NOBCPXHOCTH, €€ HC3aBUCUMOCTHU OTIJIOIA .



Ha0maronenne siB1eHHIi U OCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHe) 110 00Hapy KeHHI0 (GaKTOPOB, BJMSIONINX HA

NMPOTEKAaHHUE TaHHBIX SIBJICHUH

1. HaGnronenue 3aBMCHMOCTH TIEpHOIA KOJIEOAHUH IPy3a Ha HUTH OT JJIMHBI U HE3aBUCHMOCTH OTMACCHL.

2. HabmoieHue 3aBUCUMOCTH TIEPUO/1a KOJIeOaHuii TPy3a Ha IIPYKUHE OT MACChI ¥ JKECTKOCTH.

. HaOnronenue 3aBUCMMOCTH JaBJIeHUs Ta3a OT 00bEMa HTEMIIEPATYPHI.

. HaOnronenue 3aBUCMMOCTH TeMIIepaTypbl OCTHIBAIOLIEH BOJIbI OTBPEMEHHU.

. HCCJ’IGI[OBaHI/IC SIBJICHUS BSaHMOILCﬁCTBHH KaTyIIK1 ¢ TOKOM UMAarduTa.

. Ha6n}011eHHe SABJICHHA OTPAXXCHUA U IPCIIOMIICHHUACBETA.

. HaGmroienne sSiBIEeHUSTMCIIEPCUH.

3
4
5
6. HccnenoBanue sBJIEHHS SIEKTPOMATHUTHOWMH TYKIIHH.
7
8
9

. O6HaPY)KGHHe 3aBUCHUMOCTHU COIMPOTHUBJICHUSA NMPOBOJAHHKA OT €0 IMapaMETpPOB U BEIICCTBA.

WIATAOIIUIIBL.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH BECa TC1a B KHAKOCTU oT o0bema HOFPY)KGHHOﬁqaCTPI.

HccnenoBanue 3aBUCUMOCTH OJHON (DM3MYECKOM BETMYMHBI OT IPYTOM C MPEICTAaBICHUEM PE3yJabTaTOB B BUJE Tpaduka

HccnenoBanye 3aBUCUMOCTH MacChl 0TOOBEMA.

HccnemoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPSHHOM JIBMYKCHHH 0€3 Ha4aJIbHOMCKOPOCTH.
HccnenoBanue 3aBHCUMOCTH CKOPOCTH OT BpEMEHH W TMYTH [P PAaBHOYCKOPEHHOMIBHIKCHHUU.
HccnemoBanue 3aBUCUMOCTH CHITBI TPEHHUS OT CHIIBIIABIICHUS.

HccnenoBanue 3aBUCUMOCTH Jie(hOpMAIIHU TIPYKUHBI OTCHIIBI.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJICOaHUH Tpy3a HA HUTH OT JUIUHBIL

HccnenoBanue 3aBUCUMOCTH IEPHOa KOJICOaHUH TPy3a Ha MPY)KUHE OT )KECTKOCTH UMACCHI.

HccnemoBanue 3aBUCHMMOCTH CHITBI TOKA Yepe3 MPOBOIHUK OTHAIIPSDKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 JIAMITIOUKY OTHATIPSIKCHUS.

HccnegoBanue 3aBUCUMOCTH yriia nmpeJIOMJICHUS OT yrjialnaJCHUA.

IIpoBepka 3agaHHBIX NPEANOJI0KeHUH (MPsAMbIe H3MepeHHs (PU3NYECKUX BeJIMYMH U CPABHEHHE 32JAaHHBIX COOTHOILICHHI

Mesxay Humu). IIpoBepka rumores



1. INposepka runoressl 0 TMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOKMKA KUIKOCTH B TPYOKE OTTEMIIEPATYPEL.

2. IlpoBepka  THIIOTE3BI

MPOUJEHHOMYITYTH.

3. IIpoBepka  TMIOTE3bI:

(o)

pu

OpsIMOM  MPONOPLUOHATIBHOCTH CKOpPOCTH

IMOCICa0BAaTCIBHO

IMPOBOAHHKOB HAIIPSKCHUA CKIIaAbIBATH HGJ’IBSSI(MO)KHO).

4. TIpoBepka npaBuiIa CIOKEHHS TOKOB Ha JIBYX ITApAJUIENBHO BKIFOYEHHBIX PE3UCTOPOB.

IIPU  PaBHOYCKOPEHHOM  JABH)KCHUH

BKIIFOUCHHBIX JJaMITIOYKH u IMPOBOAHUKA

3HAKOMCTBO ¢ TEXHHYECKHMH yCTPOﬁCTBaMH H UX KOHCTPYUPOBAaHUE

5. KoHcTpyrpoBaHue HaKJIOHHOM INIOCKOCTH C 3aJaHHbIM 3HaueHneMKIT]].

6. KoHcTpyrpoBaHHe apeoMeTpa U UCTIBITAHUE ETOPa0OTHL

7. C6opKa 31IeKTPHYECKOH LIENU ¥ M3MEPEHUE CUITBI TOKA B €€ Pa3IMUHBIX YYaCTKAX.

8. C60pka 211eKTPOMArHUTA ¥ HCIIBITAHUE Er0IEHCTBUS.

9. M3yueHue >NeKTPUYECKOro ABUIaTeNs IOCTOSHHOTO TOKA (HAMOIEIH).

10.
11.
12.
13.
14.
15.

KoHcTpynpoBaHueaneKTpoABUraTeNs.

KoHncTpynpoBanue Moienurenaeckorna.

KoHcTpynpoBanue Moienu J0IKU ¢ 3aJaHHOUTPY30110JbEMHOCTBIO.

OHeHKa CBOCT'O 3pCHUA U HO,I[60pO‘lKOB.

KoHncTpynpoBanue npocTteifiieroreneparopa.

N3ydeHnue cBONUCTB N300pakeHUs BIUH3AX.

3. TEMATHUYECKOE INTAHUPOBAHUE

WA JIBYX

Paznen

Tema

KonnuecTBo yacoB

B ToM uucne
71a00paTOPHBIX paboT

B TOM umcne KOHTPOJIBHBIX
pabot




7 KJjIacce

1. Beenenne ®usnka u Gu3HUECKUE METO Bl H3YICHHSI IIPUPOIBI 3 1 -
2. [lepBoHauanbHbIE CBEICHUS O CTPOCHUU BEIIECTBA 6 1 -
3. B3aumoneiicteue Ten 21 6 2
4. JlaBiieHHe TBEPABIX Tell, KUAKOCTEN U ra3oB 23 1 2
5. PaboTa u MomHOCTE. DHEprusl. 15 2 1

6. Peseps 2
Uroro 70 11 5

8 kiace

1. TermoBeIe SBICHUS 12 2 1
2. M3meneHne arperaTHbIX COCTOSTHUM BEIIECTRA. 12 - 1
3. DeKTpUYEeCKue SIBJICHUSI. 28 5 1
S. DNeKTPOMAarHUTHBIE SIBJICHHUS. 6 2 1
6. CBETOBBIC SIBJICHUS 10 1 1

7. Peszepr 2
70 10 5

9 kJace

1. 3aKOHBI ABMKEHUS U B3aUMOIEICTBYS TEN 43 2 1
2. MexaHuveckue KojaeOaHus U BOJIHBI 18 1 1
3. DIEeKTPOMAarHUTHOE I0JIe 22 1 1
4, CtpoeHune aTomMa ¥ aTOMHOTO si/Ipa. ATOMHAsI SHEPTHSI. 18 2 1

5. Crpoenue u DBOJIIOIUS BCETICHHOU 4
Hroro 105 6 4
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