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Pabouas nporpamma cocTaBiieHa B COOTBETCTBHHM ¢ TpeOoBaHUsIMHU DenepabHOrO TOCy1apCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOI'O OOIEro
oOpasoBanus, pazpaboTana Ha ocHOBE « [IpuMepHO# MporpaMMBI OCHOBHOTO 00111eT0 00pa3oBaHus 0 Gpu3HKe7-9 KIacChh» aBTOPCKOH mporpamMmel E.M
I'yrauka A.B [lepbimkuHa 1o GU3UKE AJ11 OCHOBHOH IIKOJIBI .

Ob6yuenue ocyuiecTsisieTcs npu nojaepxke LleHTpa 00pa3oBaHMs eCTeCTBEHHO-HAY4HOW HampaBieHHOCTH « Touka pocTay, KOTOPBIH CO3/aH Uil Pa3BUTHA y
00y4aromuxcs eCTeCTBEHHO-HAYYHOH, MaTeMaTHYeCKOH, MHPOPMALMOHHON TPaMOTHOCTH, (POPMHUPOBAHHS KPUTHIECKOTO U KPEATHBHOTO MBIIIJICHNS,
COBEpPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYUYHON HAIIPAaBICHHOCTH, a TAKXKe JUIs MPAaKTHUECKON OTpaObOTKH yueOHOro MaTepraia o yueOHOMY TNpeIMeTy

«Dusukay.

1. IlnanupyeMble pe3yabTAThl OCBOCHHSI YU4€0OHOI0 MpeaMeTa

JIMYHOCTHBIE;

- C(l)OpMI/IpOBaHHOCTB MO3HABATCJIbHBIX HHTCPECOB, UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH yHamuxcs;

- yO0eXIeHHOCTh BO3MOXXHOCTU IMO3HAHUS MPUPOABI, HEOOXOJUMOCTH Pa3yMHOTO HUCIOJIB30BAHUSA JOCTIKEHHH HAYKH U TEXHOJOTHH IS
JATbHEHIIEro pa3BUTHS YEJIOBEUECKOro OOILIecTBa; yBa)KEHHME K TBOPLAM HAyKH M TEXHUKH; OTHOIIEHHE K (U3HKE Kak DJIEMEHTY

o011eue0BeYecKoil KyabTypHl;
- CaMOCTOATEIbHOCTh MPHOOPETEHUU HOBBIX 3HAHUN U MPAKTHUYECKUX YMEHUMH;
- TOTOBHOCTbH K BBIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMHU MHTEPECAMU U BO3MOKHOCTSIMH;
- MoTuBauus o0pa3oBaTeNbHOMN EATEIbHOCTH IKOJIHHUKOB Ha OCHOBE JTMYHOCTHO-OPHUEHTHUPOBAHHOTO TIOIX0/1;

- (opmMupoBaHuE [IEHHOCTHOTO OTHOLIEHUS IPYT IPYTY, YUUTENI0, aBTOpaM OTKPBITUI U U300pETeHUH, pe3ynbTataM 00yueHus.

IIpeaxmeTHbIC:

BbInyCKHUK HAYy4YUTCS:
- coOmonaTh npaBuiia 6€30MacHOCTH M OXpaHbl TpyAa MpH padoTe ¢ yueOHBIM U J1a00paTOpHEIM 000y I0BaHUEM;

- IIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘{eCKI/IX TCPMHUHOB: (bI/ISI/I‘IeCKOG TCJIO0, (bH3PI‘{eCKOG SIBJICHHUC, (bmnqecxaﬂ BCIn4YnHA, CAWHUIIBI



U3MEpPEHUS;

- pacro3HaBaThb HpOGHeMBI, KOTOPLIC MOKHO PCHIUTL IIPU IMMOMOIIHU (1)I/I3I/I‘IGCKI/IX MCTOHOB; aHAJIM3UPOBATH OTACIBHLIC 3TAIlbl IIPOBCACHUS

UCCIIEIOBAaHUI U MHTEPIIPETUPOBAThH PE3YAbTaThl HAOIIOICHHUI U OIBITOB;

- CTaBWTH OMBITHI MO HUCCIICAOBAHUIO (PU3UUCCKUX SIBICHUH MM (PU3MYECKUX CBOKMCTB TN 0€3 MCIIOJIB30BaHUS MPSMBIX H3MEPEHHIA; MTPH
aToM (hopMynHupoBaTh MpodsIeMy/3a1ady y4eOHOTO IKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUS; MPOBOIUThL OMBIT U
(bopMyITHPOBaTH BHIBOJIBI.

[pumeuanue. Ilpu mnpoBeneHuM ucciaenoBaHUs (PU3MUECKUX SIBICHHH HM3MEpPHUTEIbHBIE NPUOOPHI HCIOJB3YIOTCS JIMIIb KakK JaTYUKH

U3MepeHus: PU3NUECKUX BEIMYUH. 3alKCcH MOKa3aHUH MPSIMBIX U3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.
- NIOHMMAaTh POJIb SKCIIEPUMEHTA B NIOJIYYEHUU HAYYHOU HH(pOpMaLUY;

- TNPOBOJUTH MpsSMble HM3MEpEeHUs (PU3NYECKUX BEIUYMH: BpPEMs, paccTOsHUE, Macca Tena, 00beM, cujia, TeMIleparypa, arMochepHoe
JaBJIEHHE, BIAXKHOCTh BO3/lyXa, HAMPsHKEHUE, CHJIa TOKA, pPaIuallMOHHbIN (OH (C MCMOJIb30BaHUEM JO3UMETPA); IPU 3TOM BHIOMPATH ONTUMAIbHBIN
Croco0 U3MEPEHHMS M UCTIOIB30BaTh MPOCTEHIITNE METO/IbI OLIEHKH TTOTPEITHOCTEH U3MEPECHHUI.

[pumeuanue. Jlrobas yueOHas mporpaMma JOKHA 00ecreunBaTh OBJIAQJCHUE MPSIMBIMH U3MEPEHUSMHU BCEX MEPEUMCIEHHBIX (PU3NYECKUX

BCJIMYHH.

- IPOBOJIUTH HMCCJIEJOBAHUE 3aBUCHUMOCTEH (DPU3MUYECKHX BEIMYMH C HCIOJIb30BAHUEM IPSAMBIX M3MEPEHMH: MPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PUKCHpOBATH PpEe3yJbTaThl IOJyYEHHOM 3aBUCHUMOCTH (HU3UYECKUX BEIMYMH B BUAE TAaONMMIl M IpaduKoB, AelaTh BBIBOABI IO
pe3yJbTaTaM UCCIIEOBaHMS;

- NPOBOJIUTH KOCBEHHBIE M3MEPEHMS (PU3MUECKUX BEIUYMH: MPU BBHIOJHEHUU U3MEPEHU COOMpaTh SKCIEPHUMEHTAIBHYIO YCTaHOBKY,
cienys NpeUIOKEHHON MHCTPYKUUU, BBIYUCIIATh 3HAYCHHUE BEIIMUMHBI U aHAJIM3UPOBATH IOJYyYECHHBIEC PE3YNIbTAThl C YYETOM 3aJaHHOH TOYHOCTHU
U3MEPEHU;

- AQHAJIW3MPOBATh CUTYAIMM NMPAKTUKO-OPUEHTHPOBAHHOI'O XapakKTepa, y3HaBaTh B HUX MPOSABICHUE U3YYEHHBIX (PU3MYECKUX SBICHUN WIIH

SaKOHOMCpHOCTeﬁ N IPUMEHATH UMCIOIIMUECCA 3HaHUA I UX O6’bHCHCHI/I$I;



- [OHUMAaTh MPHUHIMIBI JEHCTBUS MallWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHUS HX O€30MacHOrO HCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HH;

- HCIOJB30BATh MPHU BHIMOTHCHHH YY€OHBIX 3a7a4 HAYYHO-TIONYJSPHYIO JTUTEPATypy O (HU3HUECKHUX SBICHHSX, CIIPABOYHBIC MaTepUAIbI,
pecypcesl HTEpHET.

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYUUThCSH:

- OCO3HAaBaTh LIEHHOCTb HAyYHBIX HCCIENOBaHMI, pojib (PU3MKU B pacIIMpeHHH MPEACTaBIeHUN 00 OKpYXalolleM MHpe U €€ BKJIal B
yIydllIeHUuEe KaueCcTBa HKU3HU;

- WCMONB30BaTh MPUEMBI TMOCTPOCHHS (PUINYECKUX MOAeNel, moucka U (HOPMYIHPOBKU JOKA3aTEIbCTB BBIABUHYTHIX THIOTE3 U
TEOPETUYECKHIX BBHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (JAKTOB;

- CpaBHUBATh TOYHOCTh HM3MEpPEHUS (U3MUYECKUX BEIUYHMH 1O BEIMYMHE MX OTHOCUTEIHHOW MOTPENTHOCTH IMPHU MPOBEACHUU TMPSMBIX
U3MEPEHUI;

- CaMOCTOATEJIHHO MPOBOJUTH KOCBEHHBbIE M3MEPEHUS U HCCIENOBAaHUS (PU3NYECKUX BEIMUYMH C MCIOJIB30BAaHHUEM Pa3IHMYHBIX CHOCOOOB
U3MEpeHHs (PU3NUECKUX BEITUYWH, BRIOUPATh CPEJICTBA U3MEPECHHS C YIETOM HEOOXOAMMON TOYHOCTH M3MEPEHHI, 000CHOBBIBATH BBHIOOP criocoda
U3MEpEeHUs, aIEKBaTHOTO MOCTaBICHHOH 3aJjaue, IPOBOIUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB;

- BocIpuHUMAaTh HHPOpMANHIO (U3NYECKOTO COACPNKAHHSI B HAYYHO-TIOMYJISIPHOW IUTEpaType U CPEACTBAX MaccoBOW HH(OpMammw,
KPUTHYECKH OIICHUBATH MOTYYCHHYIO HH(OPMAIINIO, aHATH3UPYS €€ COJACepKaHNEe U JaHHbIE 00 HCTOYHHUKE HH(OpMAIIHH;

- co3laBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIEHNS 0 PU3NIECKUX SIBICHUSAX HAa OCHOBE HECKOJIbKMX MUCTOUYHUKOB MH(OpMAIIHH,
COIMPOBOXKAATH BBICTYIJICHUE MPE3CHTAIIUEH, YIUTHIBAsi OCOOCHHOCTH ayIUTOPUU CBEPCTHHUKOB.

Mexannuyeckue siBJIeHHUS

BbInyCKHUK HAy4YUTCS:

- pacmo3HaBaTh MEXaHWYECKUE SBJICHUS U OOBSICHITh HA OCHOBE MMEIOIIUXCS 3HAHWH OCHOBHBIE CBOWCTBA WIIM YCIIOBHUS MPOTEKAHUS ITHX

SIBJICHUH: pPaBHOMEPHOE M HEPAaBHOMEPHOE [IBUKEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSIMOJMHENHOE JBUKEHHE, OTHOCUTEIBHOCTh



MEXaHUYCCKOIo IBMXKXCHUA, CBO6OI[HO€ nmaa€Hue TEJI, paBHOMCPHOC ABHIXCHUE I10 OKPYKHOCTU, MHEPIUA, BSaHMOHeﬁCTBHe TEJI, PCaKTUBHOC
ABWIKCHUC, TICpCaavda AaBJICHUSA TBCPAbBIMH TCIaMH, KUAKOCTIMU W Ta3aMHU, aTMOCQ)epHoe AAaBJICHUC, TIJIaBaAHUEC TCJI, PABHOBCCHUEC TBCPAbLIX TCII,

UMEIOIINX 3aKPETJICHHYIO0 OCh BpaIlleHHs, KoJebaTeapbHOe ABIKEHHE, PE30HAHC, BOTHOBOE JIBIKEHHUE (3BYK);

-  OINUCHIBaTh M3Y4YEHHbIE CBOWCTBA TEJ M MEXAHUYECKHUE SIBICHUS, UCIOJB3YS (U3NYECKHE BEIMUYUHBI: MYTh, MEPEMEIIEHUE, CKOPOCTb,
yCKOpEHUE, Mepruo i 00palieHus, Macca Tella, INIOTHOCTh BEIeCTBa, CHila (CHiia TSKECTH, Chjla YIPYTOCTH, CUJIa TPEHHU), AaBlIeHUE, UMITYJIbC TeNa,
KUHETHYecKasi JHeprus, MOTEHIMalbHAs HHEpPrusi, MexaHudeckas pabora, MexaHuuyeckas MomHocTh, KIIJ[ mpu cosepmienun paboThl ¢
UCTIONIb30BAaHUEM TIPOCTOTO MEXaHW3Ma, CWJIa TPEeHHs, aMIUIMTyAa, TepuoJ W YacToTa KojeOaHW#, [JIMHA BOJHBI M CKOPOCTh €€
pacipoCTpaHEHUS;[IPH OMMCAHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIIOJIb3yeMbIX BETUYHMH, UX 0003HAUEHUS U CIUHUIIBI H3MEPEHUS,

HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMH, BHIYUCIATH 3HaYCHHE (PU3NUECKON BEJTMUUHBI;

- aHaJU3UPOBATh CBOMCTBA T€J, MEXaHUYECKHUE SBJICHUS U MPOLIECCHI, UCTIONb3Ysd (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHITUI CYMEPIIO3UINHU CHII (HaxoXkIeHue paBHozeincTBytomied cuibl), I, I1 u Il 3akonsr HetoToHa, 3aK0H coxpaHEHUs
UMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa; MpH ATOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4eCKOe

BBIPaXECHHUE;
- pas3n4aTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJIENIeH: MaTepuaIbHas TOUKa, HHEPLUAIbHAs CUCTEMA OTCUETa;

- pemiath 3a/a4yM, UCMONb3Yys (pU3ndYecKkre 3aKOHBI (3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIO3ULIUN
cun, I, II u III 3akonbl HeloTOHA, 3aKOH coXpaHeHUs MMMYJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (HOPMYJIbI, CBS3BIBAIOIINE
(bmnqecxne BCJIMYHHBI (HyTL, CKOpPOCTh, YCKOPCHHEC, MacCCa TCJia, INIOTHOCTh BCHICCTBA, CUJIA, JABJICHUC, UMITYJIbC TCJId, KUHCTUYCCKAA SHCPIHd,
NOTEHIMATIbHAs SHEPTUsl, MeXaHu4eckas paboTa, Mexanndeckast MourHocTh, KIIJ[ mpocToro mexanusma, cuiaa TPeHHs CKOJIBKEHUs, KOOPPHUIIUEHT
TPCHUM, aMIUIMTyda, MNCPpHUOId W YaCTOTa KOH€6aHHﬁ, AJIMHA BOJIHBI W CKOPOCTH €€ paCHPOCTpaHCHI/ISI)Z Ha OCHOBC aHajin3a YCJOBHA 3adayu
3allChIBaTh KPaTKOE YCJIOBHE, BBIIACNATH (U3UUYECKUE BEIMYMHBI, 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE Ul €€ PEIIeHUs, MPOBOJUTH PacyeThl U
OILICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HaYEHHUS PU3NYECKON BETUUHHBI.

Bbll'IyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

- HCIIOJB30BaTh 3HAHHUA O MCXAaHHWYCCKUX SBJICHHUAX B HOBCGI[HCBHOﬁ KHU3HHU [OJIdA obecneueHuss OE30ITACHOCTH npu O6paH_ICHI/II/I C



npubopaMy ¥ TEXHUUYECKUMH yCTPONCTBAMU, Ul COXPAHEHUs 3/10pOBbS U COOIIOAEHUSI HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPYXKAIOLIEH cpene;
IPUBOAUTH TPUMEPHI MPAKTUUYECKOTO HCIOIB30BaHUS (U3NYECKUX 3HAHUH O MEXaHMYECKUX SBJICHUSAX U (U3MUECKUX 3aKOHAX; HpPUMEPHI

HCIIOJIb30BaHMS BO30OHOBIISIEMbIX HCTOUHHKOB OHECPIrruu; SKOJOTHUICCKUX HOCHG,Z[CTBI/Iﬁ HCCICOOBAaHNA KOCMHUYCCKOT'0 MPOCTPAHCTB,

- pasnuyarth TpPaHUIBl NPUMEHHMOCTH (U3MYECKHX 3aKOHOB, NMOHMMATh BCEOOHIMM XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB (3aKOH
COXpaHEHUsSI MEXaHUYECKOW SHEPruu, 3aKOH COXPAHEHMsI MUMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHS) U OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB (3akoH ['yka, Apxumena u ap.);

-  HAaXOJUTh aJeKBATHYIO MPEAJIOKEHHOW 3amaue (hU3MUECKyI0 MOJelb, pa3peliaTh MpoOJIeMy KaKk Ha OCHOBE MMEIOIIMXCS 3HAHHMA I10
MEXaHHKE C UCIIOJIb30BAHUEM MAaTEMAaTHUECKOTO anmapara, Tak U P MOMOIIU METOIOB OIICHKHU.

TemioBble sIBJIEHUS

BbInyCKHUK HAy4YUTCS:

- pacno3HaBaTh TEIJIOBBIC SIBJICHUSI U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJOBHSI MPOTEKAHUS ITHX
siBIICHUN: Tudy3usi, m3MEHEHHEe 00beMa Tell TIPH HarpeBaHUH (OXJIKIECHUH), OOJBIIAs CKUMAEMOCTh Ta30B, Maasi CKUMAEMOCTh KHUAKOCTEH U
TBEPBIX TEIl; TEIJIOBOE PaBHOBECHE, UCIIAPEHIE, KOHICHCAIUS, TUTABJICHNE, KPUCTAIUIN3AIUs, KUIIEHNE, BIAYKHOCTh BO3/IyXa, PA3IMUHbIE CTIOCOOBI
TeIuIonepeiayn (TerIoNPOBOJHOCTh, KOHBEKIIHSI, H3IyYCHHE), arpEeraTHbIe COCTOSIHHS BEIIECTBA, MOTJIOIMICHNE YHEPTUU TIPH UCTIAPEHUH KHUIKOCTH
U BBIJICJICHHE €€ TPU KOHACHCALMU Napa, 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JaBJICHUS;

-  OINUCHIBaTh U3YyYEHHBIE CBOMCTBA TeNl M TEIUIOBBIC SIBICHUS, HCIONB3Ys (DU3HUECKUE BEIUYUHBI: KOJIWYECTBO TEIJIOTHI, BHYTPEHHSS
JHEprus, TeMmIepaTypa, yAeldbHas TEIUIOEMKOCTh BEIIeCTBa, YJENbHAs TEIUIOTa TUIABIICHUS, yIelbHAas TEIUioTa NapooOpa3oBaHUs, yIeIbHAS
TEIUIOTa CTOPAHUS TOIUTHBA, KO (PHUIIMEHT MOJIE3HOTO JEHCTBUS TETIOBOTO JIBHUTATEINS; TIPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PHU3UYECKUI CMBICIT
UCTIONIb3YEMBIX BEIMUWH, NX 0003HAYCHUS U €IUHUIBI U3MEPEHUS, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIONINE NaHHYIO (U3NUYECKYIO BETHUUHY C IPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

- aHaJU3MUPOBATh CBOMCTBA TeJl, TEIJIOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YsI OCHOBHBIE MOJOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUYEHHS O

CTPOCHHUHU BEIICCTBA K 3aKOH COXPAHCHUS DHEPIUH,

- Pa3iin4aTh OCHOBHLIC NPU3HAKKU NU3YYCHHBIX (bI/ISI/I‘IeCKI/IX MOI[G.HGI\/'I CTpOCHUSA Ira30B, )KI/I,HKOCTGI\/JI " TBCPABIX TCJI;



- IMPUBOAUTH NPUMEPHI MIPAKTHUYECKOT'O UCITOJIb30BAHHUA (1)I/I3I/I‘IGCKI/IX 3HAHWH O TEIJIOBBIX SIBJICHUSX,

- peiaTth 3aJaqyr, UCIOJb3yd 3aKOH COXpPAaHCHHUA SHECPruh B TCIJIOBBIX NPOLECCaAX U (bOpMy.HBI, CBsI3bIBAIOIIINEC (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI
(KOJII/I‘-IGCTBO TCIUIOTHI, TEMIICpATypa, YACIbHAA TCINIOCMKOCTHL BCHICCTBA, YACIIbHAs TCIUIOTA IUIABJICHUA, YACIIbHAA TCILJIOTA Hap006p330BaHI/ISI,
yAaciibHad TCIJIOTAa CropaHus TOIUIMBA, KOZ—)(l)(pI/II_[I/IeHT IIOJIE3HOT'O I[eﬁCTBHSI TCIIJIOBOI'O ,Z[BI/IFaTeJISI)Z Ha OCHOBC aHAJIN3a YCJIOBU: 3ala4U 3allMChIBATH
KpaTKOE YCJIOBHE, BBIIEIATh (U3NYECKUE BEIMUYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIE Ul €€ pellleHHUs, IPOBOAUTH pacueThl U OLICHUBATh
PEaTbHOCTh MOJYYEHHOTO 3HaUeHUs! (PU3NYECKON BETUNYNHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

- HUCIIOJIB30BaTh 3HAHHUA O TCIIJIOBBIX SABJICHUAX B HOBC@HHGBHOﬁ KU3HU OJIA O6€CHC‘I€HI/ISI 6e3OHaCHOCTI/I npu O6paH_[€HI/II/I C an60paMH n
TEXHNYCCKUMU yCTpOﬁCTBaMH, AJid COXPAaHCHUS 300POBbI U COGJIIOI[CHI/ISI HOPM 3KOJIOTHUYECKOI'0 MOBCACHUS B Opr)KaIOH_Ief/'I cpeac; nNpuBOAUTH
PUMEPHI SKOJIOTMUECKUX TOCIeICTBUN PadOThI ABUraTeIel BHYTPEHHETO CTOPAaHUs, TETUIOBBIX U THAPOIEKTPOCTAHIIUH;

- pasnuyarh TpaHUIbl IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MMOHMMATh BCEOOIIMH xapakTep (yHIaMEHTAIbHBIX (PU3NYECKHX 3aKOHOB
(3aKOH COXpaHEHUs PHEPTHH B TEIUIOBBIX MPOLIECCaxX) U OrPaHUYEHHOCTh UCTIOIb30BAaHMUS YaCTHBIX 3aKOHOB;

-  HaXOJUTh AJICKBATHYIO MPEIJIOKEHHOW 3amave (hU3MUECKYI0 MOJeNb, pa3pemiaTh MpodieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUU O
TCIIJIOBBIX SBJICHUAX C UCIIOJIb30BAHUEM MATCMATHYCCKOI'0 arrapara, Tak v Ipu noMomu METoa0B OLICHKU.

DJleKTpUYeCKHe H MATHUTHbIE SIBJICHUS

BbInyCKHUK HAy4YuTCS:

- pacmo3HaBaTh JJEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIOBHSI TPOTEKAHUS
9TUX SBJIGHUH: AJIEKTPU3aLUs TeJl, B3aHUMOJCIHCTBHE 3apsioB, SJEKTPHUUECKUA TOK M €ro AeWCTBUA (TEIIOBOE, XMMHUYECKOE, MarHUTHOE),
BSaHMOﬂeﬁCTBHe MAarHuToB, 3JICKTPOMArHuTHAas WHAYKIUA, I[eﬁCTBHe MAarauMTHOI'O IIOJII HAa MPOBOJHUK C TOKOM W Ha ABWKYIIYIOCA 3apPAKCHHYIO
qacTtuny, ,Z[eﬁCTBHe QJICKTPHUYCCKOr'0 IOJIsI Ha 3apsKCHHYIO YaCTHIY, JJICKTPOMArHUTHLIC BOJIHBI, HpHMOHHHCﬁHOe pacupoCTpaHCHHUE CBCTA,

OTpaXCHUE U IPEIIOMIICHHUE CBETA, JUCIIEPCHUA CBETA.

- COCTaBJIATH CXCEMbI JJICKTPUYCCKUX HGHCI\/'I C MOCJICOOBATCIIBHBIM W ITapaJlJICJIbHBIM COCAWMHCHUEM OJOJIEMCHTOB, pasjindyasd YCJIOBHBIC



0003Ha4YeHHsI SJIEMEHTOB AJIEKTPUUECKHUX Lenel (MCTOUHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIepMETp, BOIbTMET)).
- HCHOJb30BAThH ONTHYECKUE CXEMBI JJIsl TIOCTPOSHUS U300paKeHUH B IIJIOCKOM 3epKajie U cCoOMparolei JuH3e.

- ONUCHIBATh M3YyYEHHBIC CBOWCTBA TEJ U JJIEKTPOMATHUTHBIC SBJICHUS, HCIONB3YS (GU3NUECKUE BETUYHMHBI: DICKTPUUYCCKUN 3apsif, CHiia
TOKa, DJJEKTPHUECKOE HAIMPSIKEHHUE, JIJICKTPUUYECKOE COMPOTHUBIICHUE, YACIBbHOE COMPOTHUBICHHE BEUIECTBA, paboTa HSIEKTPHUUECKOTro TOJs,
MOIIIHOCTh TOKa, (DOKYCHOE PAcCTOSTHHME M ONTHYECKas CHUJa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa; MpH
ONMCAHWU BEPHO TPAKTOBaTh (DU3MUECKHH CMBICI HCIONb3YEMbIX BEJIMYUH, MX OOO3HAUEHUS W EIUHUIIBI W3MEpPEHHUs; HaXOIUTh (HOPMYIIbI,

CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETMUYUHAMU.

- aHAJIM3MPOBATh CBOMCTBA TeJ, OJJEKTPOMArHUTHBIC SBJICHUS M MPOIECCHI, HUCIONb3Yysd (U3NUYECKUE 3aKOHBI: 3aKOH COXPaHEHHS
IIEKTPUYECKOTO 3apsA/a, 3akoH OMma /1715 yyacTKa 1enu, 3akoH Jxoyns-Jlenna, 3aKkoH NpsMOJIMHEHHOTO pacpOCTPAHEHUs CBETA, 3aKOH OTPa)KEHUS

CBETa, 3aKOH MPEJIOMJICHHSI CBETa; IPHU 3TOM pa3nyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BhIPAKEHUE.
-  NPUBOAMTH MPUMEPHI MPAKTUUECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN O JIEKTPOMATHUTHBIX SIBICHUIX

- pemiath 3aJayu, HCMOJIB3ys (u3NyYecKue 3aKoHbl (3akoH Oma nns yyacTka uemnu, 3akoH JDxoyns-JleHna, 3akoH MpsIMOJIHMHEITHOTO
pacnpoCcTpaHeHHUsl CBETa, 3aKOH OTPaKeHHUs CBETa, 3aKOH MNpeJOMJICHHUS cBeTa) U (OpMYIbl, CBS3bIBatOIMe (hU3MUECKHUE BEIUYUHBI (CHJIa TOKA,
IIEKTPUYECKOE HAMPSHKEHHUE, DIIEKTPUIECKOE COMPOTUBIICHHE, YACIbHOE COMPOTHUBIIEHHE BEIIECTBA, Pab0OTa IMEKTPUUYECKOTO TOJS, MOIIHOCTH
TOKa, (POKYCHOE PACCTOSTHUE M ONTHUYECKasl CHJIA JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YaCTOTa CBeTa, (hOPMYIIBI pacueTa
INEKTPUYECKOTO COMPOTHUBIICHUS MPHUIIOCIEIOBATEIbHOMHU MMapalljIeIbHOM COEAMHEHUHM MPOBOJHUKOB): HAa OCHOBE aHajlHM3a YCJIOBUSA 3aJlaud
3alHChIBaTh KPaTKOE YCJIOBHE, BBIACNATH (U3UYECKUE BEIMYMHBI, 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE UIsSl €€ pPEIIeHUs, MPOBOJUTH PacyeThl U
OIICHUBATh PEAILHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

- HCIOJb30BaTh 3HAHMSI 00 ANEKTPOMATHUTHBIX SIBJICHUSIX B TMOBCEIHEBHOM XU3HU AJs oOecredeHus Oe30MacHOCTH MpH OOpaIleHuu ¢
npuOopaMy ¥ TEXHUYECKUMHU YCTPOICTBaMHU, AJIi COXPAaHEHUs 30POBbs U COOJIIO/IEHUSI HOPM SKOJIOTMYECKOTO MOBEACHHS B OKpYKalollel cpejie;

IMPUBOJUTH NPUMEPHI BIUAHUA DJICKTPOMAarHuTHBIX I/IBHy‘IeHI/Iﬁ Ha JKXUBBIC OPraHU3MBEI;



- pa3nuYarth TPAHUIBI TPUMEHUMOCTH (H3MYECKHX 3aKOHOB, IMOHHMMATh BCEOOIIMH XapakTep (GyHIAMEHTAIBHBIX 3aKOHOB (3aKOH
COXpaHEHHsI AJICKTPHUUECKOTO 3apsija) U OrPaHUUECHHOCTh MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa /i1 ydacTka 1ien, 3akoH Jxoyns-JleHman
ap.);

- HCIOJB30BaTh IMPUEMBI TMOCTPOCHHS (PU3NYCCKUX MOeNeH, Mmoucka W (HOPMYJIHPOBKH JOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 W

TEOPECTUUECCKHUX BBIBOJOB HA OCHOBC OMITMPUYCCKH YCTAHOBJICHHBIX q)aKTOB;

- HAxXOJUTh QJCKBATHYIO MPEIJIOKCHHOU 3ajave (U3HUYECKYI0 MOJIENb, pa3perniarh MmpoljieMy Kak Ha OCHOBE WMEIOIIMXCS 3HAHWHA 00
AJICKTPOMATrHUTHBIX SIBIEHUSX C UCTIOJ30BaHUEM MAaTEMATHYECKOTO arllapaTa, TaK U P IIOMOIIM METOIOB OIICHKH.
KBanroBbIe IBJICHUA

BbINYCKHUK HAYYUTCS:

- paciio3HaBaTb KBAHTOBLIC ABJICHUA H OOBACHATH HAa OCHOBE HMCIOIINXCA 3HAaHUM OCHOBHBIE CBOMCTBA HIIH YCIOBHUA MPOTEKAHUA 3THX

SIBIICHUI: €CTECTBCHHAS U HCKYCCTBCHHAaA paalOaKTHBHOCTD, O-, B- " Y-U3JTy4YCHHS, BOSHUKHOBCHUC JIMHEHYaToTo CIICKTpa U3JIYYCHHA aTOMaA,

-  ONHCHIBaTh H3YyYEHHbIC KBAHTOBBIE SBJICHUSA, MCIOJB3YS (U3MUYECKHE BEIMYMHBI: MAcCOBOE YHCIO, 3apsI0OBOE YHCIO, NEPHUOA
HoJIypacmnasa, 3Heprus (OTOHOB; IPU ONMHUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUIM CMBICIT UCHOIb3YEMbIX BEIMYMH, UX 0003HAUYEHUS U €JUHULIBI
U3MEpPEHUs; HaXOIUTh (OPMYIIbI, CBA3BIBAIOIIME MAaHHYIO (PU3NYECKYIO0 BEIMYMHY C JPYTMMU BEJIMYMHAMM, BBIUUCIATH 3HAUYEHUE (PU3UYECKOM
BEJIMYUHBI,

-  AQHAJINW3HUPOBATh KBAHTOBBIE SIBJIECHHUSA, MCIOJIB3Ys (U3NYECKHE 3aKOHBI U MOCTYJIAThl: 3aKOH COXPAHEHUs SHEPIUHU, 3aKOH COXPaHEHMs
JNEKTPUYECKOTO 3apsiad, 3aKOH COXPAHEHUS MAaCcCOBOTO YHCIA, 3aKOHOMEPHOCTU M3JIy4EHHUS M IOTJIOLIEHUS CBETAa aTOMOM, IIPH 3TOM DPA3IM4YaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

- pa3nau4arb OCHOBHBIE IIPU3HAKU IUIAHETAPHOM MOJEIN aTOMA, HYKJIOHHOW MOJEIN aTOMHOTO s1pa;

- IPUBOAUTH IIPUMEPBI MPOSBICHUS B IPUPOJE U IIPAKTUYECKOIO UCIIOJIb30BaHUS PaJUOAKTUBHOCTH, SIICPHBIX U TEPMOSACPHBIX PEAKLUN,
CIIEKTPAJIbHOIO aHAJIU3a.

BLIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:



- HUCIOJIb30BaTh MOJYyYCHHBIC 3HAHUS B MOBCEIHEBHOW >KM3HU MPU OOPAIICHUH C MPUOOPAMU M TEXHHUYECKUMHU YCTPOMCTBAMHU (CUETUHK
MOHHM3UPYIONINX YaCTHUII, JOZUMETP), A1 COXPAHEHHUS 3I0POBbsS U COOTIOACHUS HOPM YKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH Cpe/Ie;

- COOTHOCUTDH 3HCpFI/IIO CBs3HU aTOMHBIX ;Inep C I[G(I)GKTOM MacCcChI,

- HpI/IBO[[I/ITB HpI/IMCpBI BIINSIHUA pa,Z[I/IOaKTI/IBHBIX H3Hy‘{€HHI>'I Ha JKHUBBIC OpI‘aHI/I?)MLI; IIOHUMATh HpI/IHL[I/IH I[QﬁCTBHSI I[O3I/IMeTpa n
paSHI/I‘-IaTL YCJIOBI/ISI €ro UCIIOJIB30BAaHHUA,

-  TIOHUMAaTh DKOJIOTHYECKHE TTPOOJIEMBbI, BOSHUKAIOIINE MMPH MCIIOJIH30BAHUN aTOMHBIX AJICKTPOCTAHIIMM, U TIYTH PEHICHUS dTUX MPoOIeM,
MEePCIEKTUBBI UCTIOIB30BaHUSI YITPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

DJIeMeHTbI ACTPOHOMMHU

BbInyCKHUK HAYYHTCS:

- yKaSBIBaTB Ha3BaHUs INNIAHCT COJIHC‘-IHOI\/JI CHUCTCMBI, pa3J'II/I‘IaTb OCHOBHEIC HpI/I3HaKI/I CyTO‘IHOI‘O BpaH_IeHI/ISI 3BC3HOIO He6a, JOBUXXCHUA
JIynbl, ConHIla ¥ NJIaHET OTHOCUTENBHO 3BE3;

- TIOHUMAaTh Pa3IUYHs MEXITY TeITHOIEHTPHUIECKON 1 TeOIEHTPHIECKON CHCTEMaMH MDA,

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

- yKa3pIBaTh OOIIME CBOWCTBA W OTJIMYMS TUTAHET 3€MHOM TPYMIBI M IUTAHET-TUTAHTOB; MalbIX Tel COJIHEYHON CHUCTEMBl U OONBIIHMX
TJIAHET; TI0JIb30BAThCS KapTOH 3Be3HOTO Heba Mpu HAOIMIOACHUSIX 3B€3THOTO He0a;

- pas3nuYaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3Mmep, I[BET, TeMIIepaTypa) COOTHOCHUTH IIBET 3BE3/IbI C €€ TeMIIePaTypoii;

- paSHI/I‘-IaTL THUITIOTE3EI O HpOI/ICXO)K[[eHI/II/I COHHG‘IHOﬁ CUCTCMBI.

MeTanpeaMeTHbIE:

-  OBJIQZICHHWE HABBIKAMHU CAMOCTOSITEJIBHOTO MPHOOPETEHHs HOBBIX 3HAHHWM, OpraHM3alud Y4eOHOH IesTeIbHOCTH, MMOCTAHOBKH IIeleH,
IJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU PE3YJIbTaTOB CBOEH AEATEIbHOCTH; YMEHUE IIPEABUIETh BO3MOKHBIE PE3YyJIbTAaThl CBOMX JECHCTBU;
- INIOHMMaHHE pa3IMuuil MeXAy UCXOIHBIMU (pakTaMH M TUIOTE3aMHU AJIs UX OOBSCHEHMS, TEOPETUYECKHMMHU MOJENSIMU U PealbHBIMU

00BEKTaMu; OBJIa/ICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEHCTBUSMU Ha MPUMEPHI THUIOTE3 711 O0BSCHEHUS N3BECTHBIX (PAaKTOB SKCIIEPUMEHTATBHOM



NIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUYECKUX MOJIEIIEH MPOIIECCOB U SBICHHIA;

- (QopmupoBaHHE YMEHHE BOCHPHHHMMAThH, MepepadaThiBaTh M MPEABSABIATH HMH()OpPMAIMIO B CIOBECHOW, OOpa3HOM, CHMBOJIMYECKON
dbopMax, aHanM3UPOBaTh W TiepepabaThiBaTh MOTYYCHHYIO HH()OpPMAIMIO B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMH, BBIIEISITH OCHOBHOE
coJiepKaHne TIPOYNUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha TTOCTABJICHHBIC BOIIPOCHI U H3JIarath €ro;

- TpHOOPETEHHUE OIBITa CAMOCTOSTEIHHOTO TIONCKA, aHATTN3a U 0TOOpa MHPOPMAIIUHU C UCTIONH30BAHUEM PA3IIMYHBIX UCTOYHUKOB U HOBBIX
WH(POPMAIMOHHBIX TEXHOJIOTHUH /ISl PEIICHUS MI03HABATEIBHBIX 33/1a4;

- pa3BUTHE MOHOJOTUYECKOW U JUATIOTUISCKON PeUr, YMEHHUE BBIPAXKaTh CBOM MBICIA U CIOCOOHOCTH BBICTYIIATh COOECETHUKA, TOHUMATh
€ro TOYKY 3peHHUs, TPU3HABATH IMPABO JIPYTOro YEIOBEKAa Ha NHOE MHEHUE;

- OCBOCHHE TMPHEMOB JCHCTBHA B HECTaHJAPTHBIX CUTYallUAX, OBJAQJCHUE DBPUCTUYECKUM METOJaM pEIICHUs TMpodieMm;
dbopMupoBaHHEe yMEHUU pPabOTaTh B TPYIIE C BBINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, MPEJCTABIATh U OTCTAaHMBaTh CBOW B3TJISIABI U
yOeKIeH!s, BECTH JUCKYCCHIO.

2. BocnurarteJbHbIi NOTEHIMAJ

-popmupoBaHue YOEXKISHHOCTH B BO3MOKHOCTHU TIO3HAHUS MPUPOJIbI, OTHOLICHHUS K (PU3MKE KaK JIEMEHTY 00IIeUeI0BEYeCKOM KYIbTYpHhI
-pa3BUTHE CIIOCOOHOCTEH, YIOBIETBOPEHHE MTO3HABATEIBHBIX HHTEPECOB, CAMOpEaTH3aI[Ki 00YyJalOINXCsl, B TOM YHCJIE JIHII, TPOSIBUBILNX
BBLIAIOIINECS CIIOCOOHOCTH

-BOCTIMTaHNE TUCIUIUIMHUPOBAHHOCTH, YCUIYMBOCTH, B3aMMOBBIPYYKH, B3aUMOIIOMOIIH, COTPYAHNYECTBA, KOMMYHHKAOCIEHOCTH,
CaMOCTOSITETEHOCTH

-IIPUMEHEHHUE Ha yPOKE UHTEPAKTUBHBIX (HOPM pabOTHI : TPYMIIOBOM pabOThI UK pabOTHI B Mapax, KOTOPHIE ydaT 00ydaromuxcs KOMaHIHOH paboTe
U B3aUMOJICHCTBUIO C IPYTUMHU 00Y4aIOIUMHCS

-(hbOopMHpOBaHNE OTBETCTBEHHOT'O OTHOIICHHS K y4€0€, YMEHHUS TPYAUTHCS B KOJUIEKTHBE, YyBCTBA TOBAPHUIIECTBA, TPUBBIYKH K TOYHOCTH U
aKKypaTHOCTH, BOCIUTAHHUE AUCIUILUINHBL;

-paciupeHue Kpyro3opa yJanimxcs, MOBBIIIEHHE 00IIEero KyIbTYpPHOTO YPOBHS Yepe3 coiepkaHue GU3NUecKux 3ajad;

-pa3BUTHE HABBIKOB YMCTBEHHOTO TPY/Ia, TO3HABATEIBHBIX MOTPEOHOCTEH, THOKOCTH MBILIICHHS;



-opmupoBaHue y 00yJaromuXcs ONbITa CAMOCTOSATENILHOM 00pa30BaTeNIbHON, TPOEKTHO-UCCIIE0BATENIBCKOM e TEIbHOCTH;

-pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH ydyaIuxcs

-opMHpOBaHUE OTBETCTBEHHOI'O OTHOLIECHHS K yuébe, BOCIIUTaHNE PUBBIYKY K TOYHOCTH U aKKypPaTHOCTH;

-(opMHpOBaHNE MHUIIMATHUBBI U YyBCTBA BHICOKOI OTBETCTBEHHOCTH, BOCIIUTaHHE (PUHAHCOBOM I'PaMOTHOCTH LIKOJILHUKOB Yepe3 COep KaHue
bu3ndecKkux 3amad

-HMCII0JIb30BAaHUE BOCTIUTATEIBHBIX BO3MOXKHOCTEH CollepKaHusl yueOHOTo MpeMeTa dyepe3 o0Cyk1eHue He0OOXOMMOCTH Pa3yMHOTO
UCTIOJIb30BaHUS TIOCTHKEHUN HAYKH M TEXHOJIOTUH I JaTbHEHIIEro pa3BUTHsI YeJI0BEUECKOro 00IIecTBa

-pa3BUTHE PEYH, CTPOTOCTH U CTPOMHOCTH B YMO3AKIIFOUEHUAX, KPATKOCTH U YETKOCTH U3JI0KEHUS;

-HMCI0JIb30BaHNE BOCIIUTATEIbHBIX BO3MOKHOCTEH CoJlepKaHMsl yueOHOro NMpeMeTa 4yepe3 AEMOHCTPALNI0 00yJaroIuMCs IPUMEPOB
OTBETCTBEHHOI'0 OTHOILECHHUS K HayKe, IIPOBEICHUs HAYYHBIX OTKPBITHHA

-MCIIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH coliepKaHus yueOHOTo MpenMeTa depe3 no00p 1 oocykaeHne npoOIeMHbIX CUTYaluH,
CBSI3aHHBIX C UCIOJIb30BAHUEM PAIMOAKTUBHOIO U3IyYEHUs B MEIUIIMHE, aBapUSIMHU Ha aTOMHBIX 00BEKTaX, €CTECTBEHHOM paguanuen ,
obecrieueHns 6€30MaCHOCTH , PALMOHAIBHOTO IPUPOIOTIONIB30BAaHMS U OXPaHbl OKPY’KaIOIIEN Cpebl. -UCIIOIb30BaHNE BOCIIMTATENIBHBIX
BO3MOXHOCTEH cofiepaHus yueOHOTro MpeIMeTa Yepe3 AEMOHCTPALUIO 00yJaroIUMCs IPUMEPOB OTBETCTBEHHOT'O OTHOILICHHUS K HayKe,
HAaCTOMYMBOCTH B JIOCTUXKCHUU LEJI€H, HAYYHBIX OTKPBITUH

3. Coaepskanye yueoOHOro npeaMera

PDu3uKa U Ppu3nyecKHe MeToAbl H3Y4EeHHUS MPUPOALI

Oduzuka — Hayka o mpupojae. Ousnyeckue Tena u sABiaeHus. Habmionenue u onucanue QU3NYECKUX sSBICHUH. DUINYECKUI IKCIIEPUMEHT.
MopenvupoBaHue SIBJICHUN U 0OBEKTOB MPUPOJIBI.

®u3nyecKne BeIMYUHBI U UX U3MepeHHne. TOYHOCTh U MOTPENTHOCTh U3MEpEeHH. MexIyHapoIHasl cucTeMa eIMHUII.

Ou3nueckue 3aKOHbI W 3aKOHOMEpHOCTH. Pu3mka u TexHuka. Hayunblii wmerox mno3Hanusa. Ponp ¢usuku B GopmupoBaHUU

€CTECTBEHHOHAYYHOU I'PAMOTHOCTH.



Mexanu4yeckue siBJICHHSA

Mexanuueckoe ABIKeHHE. MaTepualibHas TOYKa Kak MoJiesb (Gu3ndeckoro Tena. OTHOCUTEIBHOCTh MEXaHHMUECKOro ABWKeHHs. Cucrema
orcyera. PuU3MUECKUE BEITUYMHBI, HEOOXOIUMBIC Ui OINWCAHMUS ABIDKEHHS W B3aUMOCBS3b MEXIYy HUMH (MyTh, IEepEeMElIeHHE, CKOPOCTb,
YCKOpEHHE, BpeMs ABUKeHHUs). PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE. PaBHOMEpHOE MBIKEHUE TI0 OKPY>KHOCTH. [lepBbIit
3akoH HproroHa m uHepnua. Macca Tena. [lnotHocts BemectBa. Cuna. Enununel cuibl. Bropoit 3akon Herotona. Tperuii 3akoH HproToHa.
CBobonnoe magenue ten. Cumna TsoKkecTH. 3akoH BeeMupHoro TsaroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTs. CBSi3b MexIy
CUJION TSKECTH M Maccol Tena. Jlunamomerp. PaBHozelicTBytomas cuia. Cuna tpenus. Tpenue ckonpxeHus. Tpenue nokos. TpeHue B mpupoae u
TEXHHKE.

Nmrynbe. 3akoH coxpaHEHUsT UMITylbca. PeakTMBHOEe nBrkKeHHe. Mexanudeckas paborta. MormHocTh. DHeprus. lloTeHumanbHas u
KHHeTn4eckas 3Heprus. [IpeBpamienue oqHOro BUja MEXaHNYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHMsI MIOJTHOM MEXaHUYECKOW SHEPTUU.

[IpocThie MeXaHU3MBI. YCIIOBUSI PaBHOBECHS TBEPAOTO TEJa, UMEIOIIETO 3aKPEIUIEHHYIO OCh ABM)KEHUA. MOMEHT cuibl. [{enmp msascecmu
mena. Ppruar. PaBHOBecue cuil Ha pblyare. Peluaru B TexHuKe, ObITYy M npupoze. IlogBukHble U HenmoJBUXKHbBIE 0yI0kU. PaBeHCTBO paboT mpu
UCIIOJIb30BaHUU NTPOCTBHIX MEXaHU3MOB («30JI0TO€ MTPABUIIO MEXaHUKN»). KoadduireHT none3Horo 1eicTBUsS MEXaHU3Ma.

Hasnenne tBepabIx Ten. Exununel namepenus nasieHus. CrnocoObl m3MeHeHus AasneHus. [laBnenue skuakocteil u razoB 3akoH [lackans.
JlaBneHue >KUAKOCTH Ha THO U cTeHKH cocyna. CooOmiaromuecst cocynsl. Bec Bo3myxa. ATMmocdepHoe naBienue. M3mepenune atMochepHOro
nasnenus. OmblT Toppuuemnmu. bapomerp-anepouns. ATmocdepHOE NaBlICHHE Ha PA3IMYHBIX BbICOTax. | WapaBinyeckue MeXaHH3MbI (Tpecc,
Hacoc). JlaBneHune KUAKOCTH U Ta3a Ha TIOTPYKEHHOE B HUX Tello. ApxuMenoBa cuia. [InaBanne ten u cynoB Bo3ayxormiaBanue.

Mexanuueckue kosnebanus. I[lepuon, vactora, amruiuryna konebanuil. Pezonanc. MexaHWuyeckre BOJHBI B OJHOPOIHBIX cpenax. [[nmmua
BOJIHBI. 3BYK KaK MEXaHU4YECKas BOJIHA. [ pOMKOCTh U BBICOTA TOHA 3BYKA.

TenJioBble sIBJICHUA

Crpoenue BemecTBa. ATOMBI U MOJEKYJbl. TemnoBoe ABMKEHHE aTOMOB U Mojekyid. Juddysusa B razax, mHUIKOCTSIX M TBEPIBIX TeEIax.
bpoynosckoe osusicenue. BzanmoneiictBue (MpUTSKEHUE M OTTAJIKMBAHKWE) MOJIEKYJ. ATperaTtHble COCTOSHHs BellecTBa. Pasnuuue B cTpoeHHUU

TBCPABIX TCJI, )KHILKOCTCﬁ n ra3osB.



TennoBoe paBHOBecue. TemrepaTypa. CBa3b TEMIEPATYPhl CO CKOPOCTHIO XaOTHUECKOTO JABMKEHUS YacTull. BHyTpeHHss sHeprus. Pabora u
TEeIIonepeaya Kak crnocoObl U3MEHEHUs! BHYTpeHHEH sHepruu tena. TemnonpoBoaHocts. Konsekius. M3nyuenue. [Ipumeps! Temnonepenaun B
npupone U TexHuke. KoanuecTBo TemaoThl. Y AenpHas TEIIOEMKOCTb. Y IeibHas TEIJI0Ta CTOPaHus TOIUIMBA. 3aKOH COXpPaHEHMs U IPEBpallCHUs
SHEPIMM B MEXAHMYECKUX M TEIUIOBBIX Nporeccax. [naBnenne u oTBepaeBaHne KpUCTALIMYECKUX TeJ. Y JeNbHas TeIyoTa miaBnenus. Mcnapenue
U KoHJIeHcauus. [lornomenne sHeprun nNpyu UCIAPEHUN )KUJIKOCTH U BBIIEIICHNE €€ MPU KOHAeHcauu napa. Kunenue. 3aBUCUMOCTb TEMIIEPaTyphl
KUATIEHUsI OT JaBJeHMA. YJelnbHas TeIuloTa MapooOpa3oBaHusi M KOHJeHcauuu. BraxxkHocTes Bo3ayxa. PaboTa rasa mnpu pacmimpeHuu.
[IpeoOpa3oBaHus SHEPTHH B TEIUIOBBIX MallMHax (mapoBas TypOMHa, IBUTATENb BHYTPEHHETO CropaHus, peakTuBHbIN nBurareins). KITJ[ TermnoBoii
MAaIIUHBI. JKo102udecKue npobiemvl UCNOIb308AHUS MENT0BbIX MAULUH.

JIeKTPOMArHUTHBIE SIBJICHHUS

OnexTpuzanus GU3nUecKux Teil. BzanMmoaencTBre 3apsHKeHHBIX Tell. J[Ba posa ayieKTpUUYecKuX 3apsiioB. J[enuMocTh lIeKTpUYEecKoro 3apsija.
DOneMEHTAapHBIA 3JIEKTPUUECKUN 3apsia. 3aKOH COXPAaHEHUS AJIEKTpUUYECKOro 3apsaa. IIpoBoiHUKY, NOIYIIPOBOAHUKY U U30JIATOPHI AJIEKTPUYECTBA.
DIIEKTPOCKOII. DJIEKTPUUECKOE TMOJie KaK OCOObI BUA Martepun. Hanpsowcennocmov snekmpuyeckoeo nofis. JIGUCTBUE AIEKTPUYECKOTO MO Ha
aNeKTpuYecKue 3apsaabl. Konoencamop. Duepeus snekmpuiecko2o nojisi KOHOeHcamopa.

OnexkTpuueckuid TOK. VICTOYHMKM DIIEKTPUYECKOrO TOKa. OJEKTpUYecKas LEenb M €€ cocTaBHble 4YacTu. HampaBieHwe u nelcTBus
ayIeKTpudeckoro Toka. Hocurenu anekTpruueckux 3apsaoB B Metauiax. Cuiia Toka. DIEKTPUYECKOE HANPsyKEHUE. DIEKTPUUECKOE CONIPOTUBIIEHHUE
MIPOBOJIHUKOB. ETMHULIBI COMPOTUBIIEHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampspbkeHus. 3akoH Oma i ydyacTka Lenu. YaelnbHoe comnpoTuBiieHne. Peoctatel. [locnenoBarenbHoe
COEIMHEHHE NPOBOIHUKOB. [lapannenbHoe coeIMHEHNE TPOBOIHUKOB.

PaboTa »neKTprUYecKoro mojs Mo MEPEeMEIIEHHI0 AIEKTPUYECKUX 3apsiioB. MOIIHOCTh AJIEKTPHUYECKOro Toka. HarpeBaHue NpOBOJHUKOB
AJIEKTPUIECKUM TOKOM. 3aKoH J[»koys - JIeHIa. DiekTprudeckue HarpeBaTelIbHbIe U OCBETUTENIbHBIC TPHOOPHI. KopoTkoe 3aMbIkaHMeE.

MarautHoe mnone. MHaykuuss MarHUTHOro mnojss. MarHutHoe mosie Toka. OmbeiT Opcrena. MarHuTHOE MOJj€ NOCTOSHHBIX MarHHUTOB.
MaruautHoe nosie 3emiu. DIeKTpoMarHUT. MarHuTHOE o€ KaTyIIKU ¢ TOKOM. [IpuMeHenune 3nekTpoMarHuToB. JlelicTBUe MarHUTHOTO TOJs Ha

IPOBOAHMK C TOKOM M JBWXKYHIYIOCS 3apsbkeHHyto dactuny. Cuna Awmnepa u cuna Jlopenya. OnexTpoiBurarenb. SIBieHue



3JIEKTPOMAarHUTHOMUHYKIUA. OnbiTel Dapajes.

OnekTpoMarHuTHele KoneOanus. KonebamenvHovii koumyp. Onekmpozenepamop. Ilepemennwiti mok. Tpancgopmamop. llepenaua
HIIEKTPUYECKONW SHEPrUM Ha pPACCTOSHUE. OJEKTPOMArHWTHBIE BOJHBI M WX CBOWCTBa. [lpumyunvl paouoceizu u menesudeHus. Bausnue
INEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUZMDL.

Cger — anekTpomMarauTHas BojiHa. CKOpOCTh cBeTa. MicTouHMKM cBeTa. 3aKOH MPSAMOJIMHEHHOTO PAaCpPOCTPAHEHHE CBETA. 3aKOH OTPaKEHUS
cBeta. Ilnockoe 3epkano. 3akoH mpenmomiieHus: cBera. JImH3bl. DOKYCHOE pacCTOSHHME M ONTHYEecKas cuia JIMH3BL M300pakeHHe mpeaMera B
3epkaie u nuH3e. Onmuueckue npubopul. I'na3 kak ontuyeckas cuctema. Jlucnepcust csera. Mumepgpepenyus u ougpaxyus ceema.

KBanToBbIe siBJICHMSI

Ctpoenue atomoB. [lmanerapuas Mogens aroma. KBaHTOBBIN XapakTep MOTJIONIEHUS] M UICITYCKaHUS CBETa aTOMaMHU. JIMHEHYaThIe CIEKTPHI.

OmnsiTe Pe3epdopaa.

CocraB aromHuoro siipa. [IpoToH, HEUTPOH W DMEKTPOH. 3aKOH DWHINTEHHA O MPOMOPIMOHATHHOCTH MacChl M dHepruu. /Jegpexm macc u
oHepeusi cea3u amomuvix sdep. PammoaktuBHOCTh. [lepmon monypacmama. Anbda-uznyuenue. bema-uznyuenue. I'amma-uznydenue. SnepHbie
peakuuu. Wcrounuku sHepruu ConHua u 3Be3d. SnepHas sHepreTuka. Ikonoz2uueckue npooOiemvl pabomvl AMOMHBIX INeKMPOCMAHYUL.
Jo3umerpusi. BausHue paouoakmusHuIX U3Iy4eHuli Ha HCUble OPSAHUSMBI.

Crtpoenue u 3Boaouus BeesieHHoit

['eonieHTprYecKass W TeIUOICHTpUUYECKass CHUCTeMbl Mupa. Dusmdeckas mpupoga HeOecHbIXx Ten CosiHeuHoW cucteMbl. [IpoucxoxaeHue
ConHeuHoit cucteMbl. Puszndeckas npupoaa Connna u 38e3a. Ctpoenue Beenennoi. OBomtonus Beenennoit. 'unore3a boinbioro B3pbiBa.

IIpumepHbIe TeMBbI JJA00PATOPHBIX M NPAKTHYECKHUX PadoT

JlaboparopHble pabOThI (HE3aBUCUMO OT TEMATHUUYECKOM MPUHAIICIKHOCTH) ENSTCS CIASAYIONINE TUTIBI:

1. IlpoBenenue NpsMbIX U3MEPEHUN (PU3NUECKUX BETUINH
2. Pacder mo nmoyiyueHHBIM pe3yJbTaTaM NPSIMbIX U3MEPEHUH 3aBUCHMOTO OT HUX MapaMeTpa (KOCBEHHBIE U3MEpPEHUs).
3. HaOmronenue sBIEHUI M MOCTAaHOBKA OMBITOB (HA KAa4YeCTBEHHOM YPOBHE) MO OOHAPYXEHHIO (DAKTOPOB, BIUSIONUX HA MPOTCKAHHUE

NAHHBIX SIBJICHUH.



4. MHccnenoBaHue 3aBUCUMOCTH OJTHOUM (PM3MUECKOU BEIMYUHBI OT APYTOW C MIPEACTABICHUEM Pe3yJIbTaTOB B BUJIE rpaduKa WA TaOJIHIIBI.
5. IIpoBepka 3aJaHHBIX TPEANON0KEHUH (IPSAMbIE U3MEpEHUs PU3NUECKUX BEJTHMYUH U CPAaBHEHHUE 3aJJaHHBIX COOTHOIIEHUH MEXTy HUMH).
6. 3HAKOMCTBO C TEXHUYECKUMH YCTPONCTBAMHU U UX KOHCTPYHPOBAHHUE.
Jlrobas pabouas mporpamMma J0DKHA TPEIyCMaTpPUBATh BBIMOJHEHHE JTAOOPATOPHBIX pabOT BCEX YKa3aHHBIX TUIIOB. BIOOp TemaTtwku u
yuciaa paboT KaXKI0To TUTIA 3aBUCUT OT 0COOEHHOCTEH padboueit mporpammel 1 Y MK.
IIpoBenenne npsaAMbIX U3MepeHuil pu3nYeCKUX BeTUIUH
1. U3mepenue pa3mepoB Tell.
N3mepenue pazMepoB MaJbIX TeEJl.
N3mepenne macchel Tena.
W3mepenue oobema Tena.
N3mepenue cuibl.
N3mepenne BpemeHu mpoliecca, mepuoia KoaeoaHu.
N3Mepenne Temmeparypsl.

W3mepenue naBieHus Bo3ayxa B OaJIOHE MO MOPIIHEM.

X ® N bk WD

N3mepenne cuiibl TOKa U €ro peryiupoBaHue.

10. N3MepeHne HanpsKEHHUS.

11. N3MepeHue yrioB najgeHus U MPEIOMIICHUS.

12. U3mepenune GOKyCHOTO pacCTOSHUS JTUH3BI.

13. N3mepeHue pagnoakTHBHOTO (hoHA.

Pacuer mo mosiy4eHHbIM pe3y/ibTaTaM NPSIMbIX U3MEPEHHUd 3aBUCHUMOI0 OT HUX NapaMeTpa (KOCBEeHHbIe U3MepeHus])
1. M3mepeHue mioTHOCTH BEIIECTBA TBEPIOTrO Tea.

2. Omnpenenenue k03(pPULMEHTA TPEHUS CKOIBKEHHS.

3. OnpeneneHue KECTKOCTU MPYKHUHBI.



. Onpeznenenue BHITAIKUBAIOLIEH CUIIBI, AEHCTBYIONIEN HA MOTPYKEHHOE B AKUJIKOCTH TENO.

. OnpeneneHne MOMEHTA CHIIBI.

4
5
6. M3mepeHune CKOpoCTH paBHOMEPHOTO JIBHXKCHHS.

7. U3mepeHue cpeqHen CKOPOCTH IBUKEHHUS.

8. M3MepeHne yCKOpeHUsl paBHOYCKOPEHHOTO IBUKEHHUS.

9. Ompenenenrie pabOTHI U MOIITHOCTH.

10. OnpezneneHue 4acToThl KoeOaHUN Tpy3a Ha MPYKUHE U HUTH.

11. Onpenenenrie OTHOCUTEIBLHON BIAXKHOCTH.

12. Onpenenenne KOIUYECTBA TEMIOTHI.

13. Onpenenenue yaeabHON TEMIIOEMKOCTH.

14. U3mepenue paboThl 1 MOITHOCTH JEKTPUIECKOTO TOKA.

15. N3mepeHnne conpoTUBIICHUS.

16. Onpenenenrie ONTUYECKOM CUIIBI JTUH3BI.

17. UccnenoBanue 3aBUCUMOCTH BBITAIKHBAIONICH CHIIBI OT 00beMa MOTPYKEHHON YacTH OT IJIOTHOCTH YKHJIKOCTH, €€ HE3aBHUCUMOCTH OT
MJIOTHOCTH U MAacCCHI TeJa.

18. HMccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT XapaKkTepa NOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IIJIOIIAH.

Haobuaronenne siBjieHNil ¥ MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10 00HAPY:KeHHIO (PAKTOPOB, BJIAMSIONINX HA MPOTEKAHUE
JAHHBIX SIBJEHUI

1. HaGmoieHne 3aBUCHMOCTH MepHO/ia KOJIeOaHH rpy3a Ha HUTH OT JITMHBI M HE3aBUCUMOCTH OT MAacCCHI.
Habmtoienne 3aBucMOCTH Neprojia KojiedaHuii rpy3a Ha MpPYyKUHE OT MacChl U KECTKOCTH.

Habmtoienue 3aBUcMMOCTH JaBJeHUsI ra3a oT 00beMa U TeMIIepaTyphl.

HabnroneHne 3aBUCHMOCTH TEMIIEPaTyphl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

A

I/ICCHG,Z[OBaHI/Ie SIBJICHUA B3aHMO,Z[eI>'ICTBI/ISI KaTyliK1 C TOKOM U MarHuTa.



6. MccnegoBaHue siBIECHUS JIEKTPOMArHUTHOW UHAYKIIUH.

7. HaGmroneHue sBICHUS OTPasKEHUs U IPEJIOMIICHUS CBETA.

8. HalumoneHue siBJIeHUs UCTIEPCUH.

9. OGHapyXeHHE 3aBUCUMOCTH COIPOTUBIICHHS POBOJHUKA OT €r0 MapaMeTPOB U BELIECTBA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B )KUJIKOCTH OT 00beMa MOoTrpy>KEHHOM YacTH.

HccnenoBanue 3aBUCUMOCTH OTHON (PU3UYECKOIM BETMYUHBI OT APYrOi ¢ MPEICTaBICHUEM PEe3yJIbTAaTOB B BHIE TpaduKa UIN TaOIHIIbL.
HccnenoBanue 3aBUCUMOCTH MacChl OT 00bEMa.

HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJIbHOU CKOPOCTH.
HccenenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITYTH IIPU PaBHOYCKOPEHHOM JIBH)KEHHH.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CUJIbI JaBICHUSI.

HccnenoBanue 3aBucuMOCTH JeOpMAIUU MPYKUHBI OT CHIIBI.

HccnenoBanue 3aBUCMMOCTH TIeprUoa KojaeOaHui Tpy3a Ha HUTHU OT JJIMHBI.

HccnenoBanue 3aBUCUMOCTH TIepHo/ia KojeOaHui Tpy3a Ha MPYKUHE OT )KECTKOCTH M MACCHI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOAHUK OT HAIPSIKEHMUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 JTAMIIOUKY OT HaIPSKEHUSI.

I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH yTJia IPCIOMIICHUA OT yIJia MaJCHUA.

IIpoBepka 3aaHHBIX NPeEANOJOKeHHH (MpPsiMble U3MepPeHUusl (PU3HYECKUX BeJMYMH M CPABHEHUE 3aJaAHHBIX COOTHOLIEHMHA MEXKIy

Humu). IIposepka runores

1. IIpoBepka rHIOTE3bI O JIMHEWHOM 3aBUCUMOCTH JJTMHBI CTOJIONKA YKHUJIKOCTH B TPYOKE OT TeMITepaTyphl.

2. IIpoBepka rumote3bl 0 NPSIMOl TPOHMOPLMOHATBHOCTH CKOPOCTH MPY PABHOYCKOPEHHOM JABUKEHUU TPOUAECHHOMY MTyTH.

3. HpOBCpKa THIIOTE3BIL: IMPU IMOCJICA0BATCIIPHO BKIHOUYCHHEBIX JIAMIIOYKH W IMPOBOJAHHWKA MW ABYX IPOBOJHUKOB HAIPSXKCHUA CKIIAJbIBATh

HEJb3s (MOXKHO).

4. TlpoBepka npaBuiIa CJIOKEHUS TOKOB Ha IBYX MapajlIeIbHO BKJIIOUEHHBIX PE3HCTOPOB.



3HAKOMCTBO ¢ TEXHHYECKHUMH YCTPOHCTBAMHU U MX KOHCTPYHPOBaHue
1. KoncTpyupoBaHue HaKJIOHHOU MJIOCKOCTH C 3aaHHbIM 3HaueHueM KII/JI.

KoHcTpyupoBaHue apeomMeTpa U UCTIBITAHHE ero padOoThI.

COopka AJIeKTPOMarH1uTa U UCIIBITAHUE €TO JICHCTBUSI.

N3ydeHne a1eKTpUYecKOro IBUraTelis IOCTOSSHHOTO TOKa (Ha MOJEIN).
KoHcTpynpoBanue 35eKTpoiBUraTels.

KoHncTpynpoBanue Mojenu Teneckora.

KoHncTpynpoBanue Mojienu J0K1 ¢ 3aJJaHHON TPY30M10AbEMHOCTHIO.

A AN U R

OueHka cBOETro 3peHHsl U 0100P OUKOB.
10. KoHcTpynpoBaHue NpoCcTEMIIEro reuepaTopa.

11. W3ydyeHue CBOMCTB N300paKeHHS B JIMH3AX.

COopka 31eKTpUYECKOM LIeT U U3MEPEHNE CHITBI TOKA B €€ Pa3InYHbIX y4acTKax.

4. TeMaTHUYECKOE ILIAHNPOBAHHE ¢ VKAa3aHHEM KOJHYECTBA YACOB, OTBOJIMMBLIX HA OCBOEHHE KAMK/I0IH TeMbl

7 kiacce
N n/m Tema Kou-Bo HUcnoan3oBanue 000py10BaHUA
4acoB «Touka pocra»
®da3a 3amycka (COBMeCTHOe NPOEeKTHPOBAHME U IUIAHNPOBaHHe Y4eOHOro roxa) — Su
1 Ouszrka u pu3nIecKre METOIbl U3YUSHHS IPUPOIbI 54 OszHakoMyieHHE ¢ TUPPOBOI
naboparopueit «Touka pocTay»
JleMoHCTpalys TEXHOJIOTUU U3MEPEHUS
BETUYMH B ITUGD. J1a0
®a3a NOCTAHOBKM U pPelIeHUsI CMCTeMbI y4eOHbIX 3a1a4—574
2 [TepBoHayanbHbIE CBEIEHHS O CTPOCHHUH BEIIECTBA 64 HemoHcTpanus ¢ nudp nadb.

OpPOYHOBCKOTO IBMKEHHUS (KOMITBIOTED,




MHUKPOCKOII OMOJIOTHYECKHH, Karis
MOJIOKa, pa30aBICHHOTO BOJON)

BzauMmoenicTBue Tei

214

JlaGopaTtopHnast pabota No3
«I3mMepeHne Maccel Tena Ha
AJIEKTPOHHBIX BECA.
Jlaboparopnast pabota Ne5
« OmpenienieHre TNIOTHOCTH TBEPAOTO
Tena»

(HabGop Ten pa3HOi MaccHl,
ANIEKTPOHHBIE BECHI, MEH3YpKa)

JlaBiieHrE TBEPBIX TEJ, )KUJIKOCTEN U ra30B

18 4

HemoHcTpanus ¢ mudp nad. 3akoHa
[Tackans. Onpenenenue gaBICHUS
*Kuakoctu. AtmMochepHoe u
OapoMeTpUIECKOE TaBJICHHE.
MarnenOypckue nonymapusi( 1aTauk
JaBJICHU, ITaTUB, paboyasi EMKOCTb,
TpyOKa, JTMHEeHKa)

Pabora u MouTHOCTB. DHEPrUst

124

JlaGopaTtopHas pabota Ne7
« 3yuenue ycioBusi paBHOBECHS
pbIdara
JlaboparopHuas pabota Nell
Onpenenenue KIIJI npu noabeme tena
10 HAKJIOHHOM TNIOCKOCTH

PeduexcuBunas ¢asza — 64

Ob6o06maroriee MOBTOPEHNE

64

Pezeps

2y

Hroro

68




8 ki1acc

N n/n

Tema

KoJ1-Bo

yacoB

Hcnonb3oBanue o0opynoBanus

«Touka pocra»

®da3a 3anmycka (COBMeCTHOe MPOEeKTHPOBaHHE U MJIAHNPOBaHUE Y4eGHOT0 To1a) — 2 4

«O, CKOJIIBKO HaM OTKPBITHM UyJHBIX...»

2y

O3znakomiieHue ¢ UG POBOHA
naboparopueii «Touka poctay

®a3a NOCTAHOBKHU M pelleHUs] CUCTeMbI Y4eOHBIX 3a/1a4 — 62 4

TennoBrie sIBIIEHUS

22 4

JleMoHcTpanus Ha LU pOBOi
naboparopun «M3meperue
TEMIIepaTyphbi»

[udp. JIab. «Touxa pocray
®ponTankHas 1abopaTopHas paboTa
Ha 1udp 1ab «Onpenenenue
yIIEIBbHOM TEIUIOTHI IJIABJICHUS JIbaY.
u «OOpa3oBaHUE KPUCTAILIIOBY
®ponTankHas 1adbopaTopHas paboTa
o mudp n1ab.

« OmpeienieHNE KOTUYECTBA TEIUIOTHI
NIPY HAarpeBaHUU U OXJIAXKICHUI

DNEeKTPUUYECKHE SIBICHUS

264

Jlabopartopnast pabota Ne4 o teme:
«COopKa AIEeKTPUYECKOH 1IeTTH U
M3MEpPEHNE CHIIBI TOKA Ha PA3IMYHBIX
ydacTKax e
[udp. J1ab. «Touxa pocray
JlaGopatopHnast pabora Ne5 mo Teme:
«M3mepeHne HaNpsDKeHNS HA
PA3JIMYHBIX YHaCTKaX LCIIN»
[udp. JIab6. «Touka pocra
JlaGoparopHas pabota Ne6 1o Teme:
«PerynmpoBanue CHIIBI TOKA




peocTtaTom»
Hudp. JIab. «Touka poctay
JlaGopaTtopHas padota Ne 7 o Teme:
«OrnpeneneHue COnpoTUBICHUS C
MOMOIIBIO aMIepMeTpa U
BOJIETMETPA»
[udp. J1ab. «Touxka pocray
JHemoHcTpanus ¢ udp naob.
«M3yueHne nocienoBaTeIbHOTO
COEIMHEHUS POBOAHUKOBY U
«M3yuenue napauieabHOro
COEMHEHUS POBOIHUKOBY
JlaGopaTtopHas pabota Ne 8 o Teme:
«M3mMepeHne MOITHOCTH U pabOTHI
TOKa B DJIEKTPUUECKOH JIaMIIe»
Huop. JIab. «Touka poctay

DNEeKTPOMarHUTHBIE SIBICHUS 64 HemoHcTpanus ¢ mudp nadb.
«HSY‘-IGHI/IG MAar"aumTHOTO I10JIA
MOCTOSTHHBIX MarHUTOB» (MET. PeK. C.
83)
CBeTOBBIE ABIICHUS 8u OmnsIT ¢ 1 poBoit TabopaTopueit

«Habmoaenre npsMoITuHEHHOTo
pacrpoCcTpaHEHHS CBETa»
OmnsIT ¢ g poBoii 1aboparopueit
«3yuyeHne SBIeHNS OTPAKEHHS
CBETa»
OmnbiT ¢ I poBoit TabopaTopuei
«3y4eHue SIBICHUS TPETOMIICHHSI
CBETa»
JlaGopatopHas padota Nell mo teme:
«[Tomydenune nzo0paxeHus mpu
TIOMOIIIX JINH3BD)




[udp. J1ab. «Touka pocray

PeduexcuBuas ¢asza — 44

6 Oo6o0waroniee NOBTOPEHNE 44 Hcnonb30BaHne U3MEPUTEIBHBIX
TATINKOB 1P maboparopuu
Peseps 24
Hror 68
0
9 knacc
N n/n Tema Kou-Bo Hcnonb3oBanue 000py10BaHus
4acoB «Touka pocra»
1 3aKOHbI B3aUMOJEHCTBHS U IBU)KEHHUS TeEll 34y OmnpIT B 1iu¢poBoit J1abopaTopuu
N3yueHne paBHOYCKOPEHHOIO
MPSIMOJIMHEIHOTO ABM)KEHUS
OmnbIT B n¢poBoii 1aboparopun
«3yueHune NBUKEHUS CBA3aHHBIX
TE»
2 Mexannueckre KoneOaHus U BOJIHBL. 3BYK 154 OmnsiT B iupoBoit 1abopaTopun
«M3ydenue koaeOaHMi
NPYKUHHOTO MasiTHUKa»
OmnbIT B n(poBoit mabopatopun
«M3ydyeHue 3aTyXaromux
KoseOaHu»
3 DNEeKTPOMAarHuTHOE I0JIe 254 OmnsiT B iupoBoit 1abopaTopun

«V3yyeHne MarHuTHOTO TOJIst
COJICHOHM/1a»
OmnbIT B n(poBoit mabopatopun
«CaMOMHTyKIIMs IPH 3aMBIKaHUH U




Pa3sMbIKaHUU LIETTH
OmnbIT ¢ dpoBoii 1aboparopueit
«3y4yeHne siBIeHNS MPETOMIICHHS

CBETa»
4 CrpoeHne aToMa 1 aTOMHOTO s/ipa 204
5 CrpoeHnue u 3Bomtonus Beenennoi Su4
6 PesepBHoe Bpems 34

HTroro 102
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