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MNOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma no MaTeMaTHKe COCTaBJICHa HA OCHOBE:

- ®enepanbHoro 3akoHa oT 29.12.2012r No273-03 «O06 ob6pazoBanuu B PD» (c u3MeHEeHUsSIMU U

JIOTIOJTHEHUSIMHU )

- TpeboBannii deaepaabHOrO TOCYAAPCTBEHHOTO0 00pa30BaTENLHOTO CTaHJapTa OCHOBHOTO OOIIEro
o0Opa3oBaHUs, YTBEPKIACHHOTO MpukazoM MuHoOpazoBanus Poccuiickoit @eneparuu ot 17.12.2010r Ne
1897 (c U3MEHEHUSMU U JOTIOJIHEHUSIMU);

- @enepasibHON  00pa30BaTENbHON MPOTPaMMBI  OCHOBHOTO o00mIero oOpa3zoBaHus (MpUKa3
Munucrepcta npocsemienust PO ot 18.05.2023r Ne370);

[IporpaMma COOTBETCTBYET OCHOBHOM 00pa3oBaTenbHOW IporpaMMe€ OCHOBHOTO  OOIIEro
oOpazoBaHus, JokaidbHbIM akTaMm MBOY «TpynoBckas mkona» Cumepornosibckoro padoHa
PecniyOnuxu Kpbim.

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUI U TpeOoBaHMUI K pe3yibTaTaM OCBOEHMsI Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTeNbHOM
nporpaMmsl, npeacrasieHHbx B @T'OC OO0, a Takxe ¢ yu€toMm QenepaibHON pabouell mporpaMMbl
BocruTanus 1 Konnenmuu npenogaBanust yueOHoro npeamera « Ousnka».

Conepxkanre TporpamMmbl 1o (pu3uMKe HaAmpaBiIeHO Ha (OpMUPOBAHHE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOY4YalOIIMXCS W OPraHu3alui0 U3ydyeHus (GU3MKH Ha JesITeNbHOCTHOM ocHoBe. B
nmporpaMMe 1Mo (PU3MKE yYYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeIMeTa B peanu3aluu TpeOOBaHHI
OI'OC OO0 K TIaHUPYEeMBIM JIMYHOCTHBIM W METANpPEJAMETHBIM PE3ylibTaTaM OOyUeHHUs, a TakkKe
MEXIpPEeIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBaHwUsI.

[IporpaMmma mo ¢u3MKe yCTaHABIMBAET pacipeiesieHne y4eOHOro MaTepraa 1o rojaM oOydeHus
(mo xmaccam), TpemIaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh M3yYCHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPIKAHMSI U YIETE BO3PACTHBIX 0COOCHHOCTEH 00yJarOInXCsI.

[Iporpamma no ¢usuke pazpaboTaHa ¢ I€JIbI0 OKa3aHHUS METOJIMYECKOW MOMOIIM YYUTEN0 B
co3ganuu paboyeil mporpaMMel 1o y4eOHOMY MPEeIMETY.

Ouznka SBISETCS CUCTEMOOOpa3yloIMM Ui €CTeCTBEHHOHAYUHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (H3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJICHUH, H3y4aeMbIX XHUMHEH,
ouosoruei, actpoHoMuel u pusndeckoit reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUYHYIO KapTUHY
MHUpa, MPEeAOCTaBIseT Hauboee sicHble 00pa3llbl MPUMEHEHUS HAYYHOTO METOJa MO3HAHUS, TO eCTh
crioco0a MmoyryudeHus: AOCTOBEPHBIX 3HAHUN O MHUPE.

O,Z[Ha K3 I''IaBHBIX 3aJJa4 (1)I/ISI/IIIGCKOFO O6paSOBaHI/I$I B CTPYKTYpPEC O6IJ_ICFO 06p3.30BaHI/I$I COCTOMUT B
q)OpMI/IpOBaHI/II/I CCTCCTBGHHOH&Y‘IHOﬁ T'pPaMOTHOCTH U UHTCPECA K HAYKC Y O6y‘~IaIOH_II/IXC$I.

I/ISYLIGHI/IC (1)H3I/IKI/I Ha 0a30BOM YPOBHE npeanosaract OBJIaAICHHUC CJICAYHOIIINMHA
KOMIICTCHTHOCTAMHU, XapPaKTCPUIYIOIIUMU €CTECTBCHHOHAYIHYIO T'PAMOTHOCTD:

¢ HAY4YHO O0OBACHATH SIBJICHUA,
¢* ONCHUBATH U IOHHUMAThb 0COOCHHOCTH HAayYHOTO UCCIICAOBAHUA;
¢ HHTCPIPETUPOBATH JAHHBIC U UCII0JIB30BATh HAYYHBIC JOKA3AaTCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

[enu uzydeHus GU3MKU Ha ypOBHE OCHOBHOTO 001ero oOpa3oBaHus omnpeseneHsl B Konnenmmu
npernojaBaHusi ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTENbHBIX OpraHm3anusax Poccuiickoi
denepannn, pearu3yrOIInX OCHOBHBIE 0011e00pa3oBaTeNbHbIe TPOTPAMMBI, YTBEPKAEHHON pellieHreM
Komnerun Munucrepcrsa npocsenienus: Poccuiickoit @eneparuu (mpotokoi ot 3 aexadps 2019 r. Ne
[1K4BH).



q)eﬂepaHHBIﬁ MEpCUCHb y‘-I€6HI/IKOB, JONYHICHHBIX K MCIIOJIB30BAHUIO ITPH pCain3alluid UMCHOIINUX

rOCYJapCTBEHHYIO AaKKpEIUTAlHI0 00pa30BaTeNbHBIX MNPOTPaMM HAYaJIbHOTO OOIEro, OCHOBHOTO
obmiero, cpemHero oOmero oOpa3oBaHMs OpPraHW3AIUSMHU, OCYIIECTBISIONIUMU 00pa30BaTEIBHYIO
JEATEIbHOCTh M YCTAaHOBJICHUS MIPEEIIEHOTO CPOKA MCIIOJIb30BAHUS UCKITIOUEHHBIX YUeOHUKOB (ITPHUKa3
Munnpocsenienust PO ot 21.09.2022 r Ne858).

Henun uzyyenus ¢pusuku:

npuoOpeTeHne HWHTEpeca M CTPEeMJICHHS OOyJaromuxcs K HAaydYHOMY HW3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pPasBUTUC HpGIICTaBJICHI/IfI O HAYyYHOM MCTOJC IIO3HAHUA U (1)OpMI/Ip0BaHI/I€ HCCICA0BATCIBCKOI'O
OTHOIICHUA K OKPY’KarOIIM SABJICHUSAM,

(hopMHpOBaHHE HAyYHOTO MUPOBO33PEHUSI KaK pe3ysibTaTa U3y4yeHUs] OCHOB CTPOEHMSI MaTEepUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

(¢hopMHpoBaHHE TPEJICTABICHUNH O posid (U3MKHU AN Pa3BUTHUS JPYTMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpEACTABIECHUN O BO3MOXKHBIX cepax Oyaymieil nmpodecCHOHAIbHONW eATeNbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATrOTOBKA K JaibHeHeMy 0Oy4eHHUI0 B 3TOM HaIllpaBJICHUU.

JlocTrkeHre 3TUX Lenei MmporpaMMbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO 00Iero oOpa3zoBaHUs

o0ecreunBaeTCs peleHueM CIeAYIOMnX 3a1a4.

npuoOpeTeHne 3HaHUM O AMCKPETHOM CTPOEHHHM BEUIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

puoOpeTeHne YMEHHI OMUCHIBATh U OOBSICHATH (M3MYECKUE SIBJICHUS C HCIOJb30BaHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOJIOB pEHICHMs MPOCTEHIINX PACYETHBIX 3a/1ad C HCIOJIb30BAaHHEM (PU3UUYECKHUX
MoJenel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HAOIIOAATh NPUPOJHBIC SIBICHUS W BBIIOJHATH OMBITHL, JaOOpaTOpHBIE
paboThI U HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUSI C UCTIOJIB30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HH(popMaLuel (HU3MYECKOTO CoJIepKaHus, BKIto4Yas HHPOPMAIUIO
0 COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, aHATH3 U KPUTUYECKOE OLIEHUBaHUE HH(OpMALINH;

3HAKOMCTBO CO cdepamMu MpodecCHOHANbHON AESTeNTbHOCTH, CBA3AHHBIMU C (U3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3UUYECKOI HAYKH.

Ha wusyuyenune ¢usuku (6a30BbIi ypoBEHb) Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS

oTBoauTCa 238 4dacoB: B 8 kiacce — 68 dacoB (2 vaca B Heaenmo), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

[Ipennaraemeiii B mporpamme mno (usuke mnepeueHb I1adopaTOpHBIX PadOT U OMBITOB HOCHUT

PEKOMEH/ATEeNNbHbII XapakTep, yIUTeNb JIeJIaeT BbIOOp MpOBeIeHHs Ja0OpaTOPHBIX PaboT U OMBITOB C
y4€TOM MHIUBHyalbHbIX OCOOEHHOCTEH OOyJaromuxcs, CIUCKAa SKCHEPUMEHTAJIbHBIX 3aJaHuil,
IpeUlaraéMblX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOIO K3aMeHa Mo (usuke.

OI'BHY «MHCTUTYT cTpaTeruu pasBUTHs 00pa30BaHMD)

COJEPXAHUME OBYYEHUSA

8 KJIACC



Pa3gen 6. TenioBblie ABJICHUS.

OcCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISPHO-KMHETHUUECKOM TEOpUM CTpOoeHHs BeuiecTBa. Macca u
pasMepsl  aroMOB M MoOJeKyd.  OneITel,  MNOATBEPXKAAIOLIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPUHU.

Mopnenu TBEPAOro, KUIAKOTO MU Ta3000pa3HOTO COCTOSAHMM BemiecTBa. Kpucraminueckue U
amopdubeie Tenma. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEI HA OCHOBE ITOJIOKCHHIA
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. CMaurBaHUE U KaWJUISIPHBIE sBJICHUs. TemioBoe pacinpeHue u
CKaTHe.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUYKEHHUS 4acTUll. BHYyTpeHHss
sHeprus. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEpPruM: TEIJIonepenada U coBeplieHue paboTel. Bunisl
TEIIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKIUS, U3ITyUEHHUE.

KonuuecTBo TemnoTel. Y nenpHas TEIIOEMKOCTD BellecTBa. TermiooOMeH 1 TeTIOBOE PaBHOBECHE.
VYpaBueHue tersioBoro OamaHca. [lnaBieHne u oTBepACBaHWE KPUCTAUTMUYECKUX BEIIECTB. Y AETbHAS
TerioTa TuiaBienus. [lapooOpazoBanne u koHaeHcauus. VMcnapenwe. Kumenue. YaenbHas Teruiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO TaBJICHUS.

BrnaxnocTs Bo3ayxa.
OHeprus TOIUINBA. Y IeNbHAs TEIJI0TA CrOPAHUSL.

[Ipunnumer paboter TernoBbix Asurateneit KIIJ[ termmoBoro nsurarens. TeroBeie IBUTATENN U
3alIuTa OKPYKarolEel Cpeibl.

3akoH COXpaHCHUA U IPCBpalICHUA SHEPIUH B TCIIJIOBBIX ITPOLECCAX.

Hemoncmpayuu.
* HaGmonenne OpOyHOBCKOTO JBHKCHHUS.
* Habmonenune nuddys3un.
* HaGmonenue siBneHUi cMauyuBaHus U KaWIISIPHBIX SBICHUH.
* HaGmonenue TemioBoro paciupeHust Te.
* H3meHenwue naBieHHs raza npyu U3MEHEHUHU 00bEMA U HArpEBAHUU HIIM OXJIAXKACHUU.
» IlIpaBuna usmepeHus TemMnepaTypbl.
*  Bunel Tennonepenayn.
*  OxutaxJeHue MpHu COBEPILICHUU padOTHI.
* HarpeBanue npu coBepiieHuu padOThl BHEIIHUMU CUIIAMHU.
* CpaBHEHHUE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
* HaGmonenue kumneHusl.
* HalGmroneHnue nocTosHCTBA TeMIIEpaTyphl P TJIaBJICHUU.
*  Mojenu TennoBbIX ABUTATEIEH.
Jlabopamopuwvie pabomot u onvimul.
*  OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.
*  OmbITHI TIO BBIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIM UJTH caxapa.
*  OmnbITHI IO HAOJIOJIEHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KHUIKOCTEH 1 TBEPABIX TEI.
* OrmnpeneneHue TaBIeHNS BO3AyXa B OaJlJIOHE MITPHUIIA.

° OHLITLI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD JIaBJICHUSA BO34yXa OT €0 00bEMa U HarpeBaHusd HUJIN
OXJIAXKJICHHUA.



» IIpoBepka runoTe3sl TUHEWHOM 3aBUCUMOCTH JUTUHBI CTOJIOMKA XKHUIAKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTyphl.

* HaOnronenue M3MeHEHUs BHYTPEHHEW PHEPruUU Teja B pe3ysbTare TeIvlonepeaadyd u padoThl
BHEIIHUX CHUJL.

* HccnenoBanue siBIeHMS TEMJI0O00OMEHA IPU CMEUIMBAHUM XOJIOIHOM U rOpsiuei BOABI.

° OHpeILGHeHI/Ie KOJIMYCCTBA TCIIOTBI, IMOJYYCHHOI'O BOI[OI71 Ipu TEIJI000MEHE C HarpeTbIM
MCTAJUIMYCCKUM HUIIUHAPOM.

* OmnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

* MHccnenoBanue npouecca UCIApEHUS.

* OrmnpeneneHre OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

* OrnpeneneHue yaeapHOM TEMIOTHI JIABICHUS JIbJA.
Paznen 7. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzarus Ten. J[Ba poja JIeKTpUIecKuX 3apsaaoB. BzauMoaeicTBie 3apssKeHHBIX Tell. 3aKOH
KYJ'IOHa (33BI/ICI/IMOCTI> CHJIbI B33PIMOI[€I7[CTBI/I$I 3apsOKCHHBIX TCJI OT BCJIIMYMHBI 3apAa0B M paCCTOAHUSA
MEXAY TeJlaMu).

Onextpuueckoe mosie. Hanpspk€HHOCTH  3nekTpuyeckoro rmoss. [IpuHIUMN — cyneprno3unuu
ANEKTPUYECKHX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexrtpuueckux 3apsaoB. OIEMEHTapHbIA aekTpuueckuil 3apsa. CrpoeHue atoma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO 3aps/ia.

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYHIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHMKH MOCTOSIHHOTO
ToKa. JIEMCTBUS SJEKTPUUYECKOTO TOKa (TETUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHUN TOK B
KUJKOCTAX U razax.

OnekTpuyeckas uenb. Cuia Toka. DneKkTpuueckoe HampspkeHue. CONnpoOTHBIECHHME MPOBOJIHHKA.
VYaenpHOE conpoTUBIICHHE BemecTBa. 3akoH Owma qna ydactka uenu. [locnmenoBarenbHoe U
napajuiesIbHOe COeAMHEHNE TIPOBOIHUKOB.

Pabota u MOIIHOCTBH 3MEKTpUYECKOro Toka. 3akoH J[xoyms—JIeHma. DJeKTpuYecKue Menu Hu
MOTpeOUTENH dNEKTPUUEcKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTosHHEIe MarHuThl. B3auMoneicTBre MOCTOSHHBIX MAarHUTOB. MarHuTHoe 1moje. MarautHoe
noJie 3eMJIM W €ro 3Ha4yeHue JJs Ku3HU Ha 3emtie. OnbIT Ipcteaa. MarHuTHOE M0JI€ 3JIEKTPUYECKOTO
ToKa. [I[ppuMeHeHne 37eKTpOMarHuToB B TeXHHUKE. J[elicTBME MarHUTHOTO TIOJIs Ha MPOBOJHHUK C TOKOM.
DJIEeKTPOJABUTATENIb TMOCTOSIHHOTO TOKa. VCcmoJsib30BaHWE OBJEKTPOJBUTATEE B  TEXHUYECKUX
yCTPOMCTBAX M HAa TPAHCIIOPTE.

OmnsbiTel @apanes. SIBnenue snekrpomarnuTHOW UHAYKIUH. [IpaBuio JleHna. DnekTporeneparop.
CriocoObl MOMYYEHHUs AIEKTPUUYECKON SHEPruu. DIEKTPOCTAHIIMU Ha BO30OHOBISEMBIX HCTOUYHHUKAX
SHEpPruMu.

JHemoncmpayuu.
»  DJleKTpu3auus Tel.
* /IBa pona 2lEKTpUUYECKUX 3apAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
*  YCTpONCTBO U ACUCTBUE DIIEKTPOCKOIIA.
*  DJIEKTPOCTATUYECKAs UHAYKIHS.
* 3aKOH COXpaHEHUS MIEKTPUYECKUX 3apsI/I0B.

® HpOBO,Z[HI/IKI/I " JUSJICKTPUKHU.



MoienupoBaHHUE CUIIOBBIX JJUHHM JIEKTPUUYECKOTO TOJISL.
HcTouHMKH MOCTOSSHHOTO TOKA.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKUM TOK B JKHIKOCTH.
I"a30BbIit pa3ps.
H3MepeHnne cuibl TOKa aMIIEpMETPOM.
N3Mepenne 351eKTpUYeCcKOro HarpsKeHUS. BOJIbTMETPOM.
Peocrar n marazus cOnpoOTHBIICHHI.
B3anmopaeiicTBre NOCTOSTHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOKHOCTH Pa3/IEJICHUs TIOJFOCOB MarHuTa.
MoienupoBaHre€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.
MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBME€ MarHUTHOTO TOJISI HAa TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb MIOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON WHTYKIIHH.
Omnbrter @apages.
3aBUCHUMOCTb HaIlPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro BOSHUKHOBEHHSL.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH TEJ HHIYKIUEH 1 TPU CONPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKHU U IUAJIEKTPUKH.
CO6opka u mpoBepKa paboThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.
W3mepeHue u peryampoBaHue CUIIbl TOKA.
N3mepenue u peryaupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, HIYHIETO 4Yepe3 pPe3UCTOP, OT COMPOTHBICHUS
pE3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

OHLITH, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD JJICKTPUYCCKOT'O COIIPOTUBJICHUSA ITPOBOAHUKA OT €rO
JJIMHBI, IIOIMaay MOIICPCUYHOIr0 CCYCHUA U MaTCpuajia.

[IpoBepka mpaBuia CIOKEHUSA HAMPsDKEHUHW MPHU  TMOCIEI0BAaTeIbHOM COEIUHEHHH JIBYX
PE3UCTOPOB.

IIpoBepka npasuia AJis CUIIbI TOKA IIPU MAPAIJICIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO YePE3 PE3UCTOP.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIENSIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 JIAMIIOYKY, OT HAIPsKEHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOIEHCTBHS IIOCTOSTHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB MIPU UX OObEJMHEHUH U Pa3/IeIeHUH.

HccnegoBanue neiicTBUS QJICKTPUYICCKOTO TOKA HAa MAIrHUTHYIO CTPCIIKY.



° OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTL CHJIbL BSaI/IMO,[[Cf/’ICTBI/IH KaTylmKd ¢ TOKOM U MarHuTa
OT CUJIbI TOKA W HAIIPAaBJICHUS TOKA B KaTYIIKC.

* H3ydeHue nelicTBUSA MarHUTHOTO I0JIA HA IIPOBOJIHUK C TOKOM.
* KoHncrpyupoBaHnue u nzyueHue padoThl JEKTPOABUTATENSL.
* Hsmepenne KIIJI snekTpoaBuraTelbHOM yCTaHOBKHU.

° OnBbITH 110 HUCCIICAOBAaHUIO ABJICHUS BHGKTpOMaFHHTHOﬁ HUHIAYKIUU: UCCIICAOBAHUC H3MEHCHHI
SHAYCHHA WU HAIIPABJICHHUA MHAYKIIMOHHOT'O TOKA.

9 KJIACC
Paznen 1. Mexanndeckue siBJICHUS.

Mexannyeckoe JBukeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD
MEXaHW4YECKOTO  JBIWXKEHHA. PaBHOMepHOe  mpsMmoiMHelHHoe  aBwkeHue.  HepaBHoMepHOe
npsiMoJinHetHoe ABMkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb Tejla PYU HEPaBHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOJMHEHOe aBmkeHue. CBoOomHoe maaeHue. ONbIThI
lanunes.

PaBHOMEpHOE NMBIKEHUE 1O OKpYXKHOCTH. [lepron m wactorta oOpamenus. JInHelHast U yriioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

IlepBeiit 3akoH HerotoHa. Bropoin 3akoH Herorona. Tpernii 3akon Herotona. IlpuHnmn
CYIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUS CKOJIBKEHHS, CHJIA TPEHUS MOKOS,
Jpyrye BUIbl TPEHHUSL.

Cuna TsDKECTH UM 3aKOH BCEMHPHOTO TSITOTEHHs. YCKOpeHHE CBOOOJHOro majaeHus. [IBumxeHue
mwanet BOkpyr Connua. [lepBas kocMuueckasi ckopocTb. HeBecoMOCTh 1 neperpys3Ku.

PaBHOBecne MarepuanbHOW TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKperyIEHHON ocbio BpamieHus. MomeHT cuibl. LIeHTp TskecTu.

Nmnynec Ttena. M3meHenwe wumnyinbca. WMynsc cuiibl. 3aKOH COXpaHEHHUS UMITYJbCA.
PeakTuBHOE ABMKEHUE.

Mexannyeckas pabota 1 MOUTHOCTh. PaboTa cuit TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. [loreHuumanbHas SHEprusi Teia, MOJHATOTO HaJ TOBEPXHOCThbIO 3emud. [loTeHImanpHas
SHeprusi cxatod mnpyxkuHsl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW HSHEPruu. 3aKoH
COXPaHEHHUS MEXaHUYECKOMN YHEPTHU.

Hemoncmpauuu.
* HaOmroieHre MEXaHUYECKOTO JIBDKCHHS TeJIa OTHOCHTEIIBHO Pa3HBIX TE OTCUETA.

* (CpaBHEHHE NyTE€H U TPACKTOPHI IBHKEHHSI OJHOTO U TOTO K€ TE€JIa OTHOCUTENIBHO Pa3HBIX Tell
oTCcUéTa.

° H3MepeHHe CKOPOCTHU U YCKOPCHU HpﬂMOJ’IHHCfIHOFO JABWOXKCHHA.
* HccaenoBanue MMPU3HAKOB PABHOYCKOPCHHOT'O ABUKCHUS.
° Ha6J'IIOI[eHI/Ie ABHUIKCHUS TECJIa 1TO0 OKPYKHOCTH.

° Ha6J'IIO,Z[CHI/Ie MEXaHUYCCKUX HBHCHHﬁ, IMPOUCXOAAIIUX B CUCTEMC otcuéra «Tenexka» npu ec
PaBHOMEPHOM U YCKOPCHHOM ABUKCHHUU OTHOCUTCIILHO KaOuHeTa (I)I/I3I/IKI/I.

*  3aBHCHUMOCTh YCKOPCHUA TEJia OT MACCHI TCJIa U I[CIZCTByTOH.IGfI Ha HCTO CHUJIBI.

° Ha6J'IIO,Z[eHI/Ie PaBCHCTBA CUJI IIPpU B3aUMOJSUCTBUU TeIl.



* l3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUMU.

* Ilepenaya umirysbca pu B3aUMOJCHCTBUU TE.

» IIpeoOpa3oBaHus SHEPTUU NIPH B3AaUMOICHCTBUH Tell.

* CoxpaHeHue uMIyibca pu HEYIPYroM B3aUMOJICHCTBUH.

* CoxpaHeHue uMIysbca pu abCONIOTHO YIIPYrOM B3aUMOJICHCTBUH.

* HaGmroneHue peakTUBHOTO IBUYKEHHUSI.

* CoxpaHeHue MEXaHU4YECKOW SHEPruu Npu cBOOOIHOM Ma/ICHUU.

* CoxpaHeHuE MEXaHWYECKOW SHEPruu Npu ABMKEHUU Tella MO0 IeUCTBUEM IIPYKUHBI.
Jlabopamopnwie pabomel u onvimel.

» KoHcTpynpoBaHue TpakTa JJIs pa3roHa U JAIBHEUIIEr0 paBHOMEPHOTO JBMKEHUS IIApUKA WIIN
TEJIEIKKH.

* Omnpenenenue cpenHeld CKOPOCTH CKOJBKEHUS OpycKa WIIM JABWKEHUS IIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.

*  OmnpeneneHue yCKOPEHHsI Tella MPU PaBHOYCKOPEHHOM JIBH)KCHHUH 10 HAKJIIOHHOM TIOCKOCTH.

* MHccnenoBanue 3aBUCHUMOCTH IYyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM JIBHXKEHUHM 0e3
Ha4aJbHOUW CKOPOCTH.

» IlpoBepka rumoresbl: eciu MpU PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayalbHOW CKOPOCTU IYTH
OTHOCSTCS KaK psiJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJMHAKOBBI.

» HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHITBI HOPMAaJIBHOTO JIaBJICHUSI.
*  Omnpenenenue kodhPuIIEHTA TPEHHUS CKOTHKCHHS.
*  OnpezneneHue KECTKOCTH MPY>KUHBIL.

* Ormnpenenenure pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JBHXKEHUM TeJla MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

* Omnpenenennie pabOTHI CHIIBI YIIPYTOCTU NPU NOIBEME TPy3a € UCIOIb30BaHUEM HEMOIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

* l3ydeHwne 3aKOHA COXpAaHEHUS SHEPTHH.
Paznen 2. Mexann4uecKue KoJ1e0aHUA U BOJIHEIL.

KonebarensHoe JBHOKCHUC. OCHOBHEBIE XapPaKTCPHUCTUKHU KOJIeOaHMIi: nepuoa, 4Yacrora,
aMIUIMTYya. MaremMaTHUeCKUH U pr>KI/IHHBII71 MasATHHUKH. HpeBpameHHe OHCPIruu Ipu KOJIEOATEIbHOM
JABUKCHUH.

3aTYXaIOH_II/IC KoJIe0aHusL. BBIHY)K,HGHHBIG koneOanus. Pesonanc. MexaHuyeckHe BOJIHEL.
CBolicTBa MEXaHUUYECKHX BOJIH. HpO,Z[OJ'ILHLIe " IIOICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb eé
PacCIIpoCTpaHCHUS. MexaHnndeckue BOJIHBI B TBépI[OM TCIIC, celiCMHUECKHE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.
* HaGmonenue konebanuit Ten MO/ AEWCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
» HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
» HaGmroneHnue BeIHYKIEHHBIX KOJI€OaHUI U pe30HaHca.
* PacnpoctpaneHue npoOabHBIX U MONIEPEYHBIX BOJIH (HA MOJIEIH).

° Ha6J'IIO,Z[eHI/Ie 3aBHUCHMOCTH BBICOTHI 3BYKAa OT YaCTOTHI.



* AKYCTHYECKHI pe30HaHC.
Jlabopamopusie pabomot u onvimeol.
* OnpezneneHue 4acTOThI U IEpUOIa KOJIeOaHH MaTEMaTHUYECKOTO MasiTHUKA.
* OmnpezneneHne 4acTOTHI U IEPHOJIa KOJIeOaHUH PY>KUHHOTO MasSTHUKA.
* HccnenoBanue 3aBUCHMOCTH I€pHOJia KOJIEOAHUN MOABEIIEHHOTO K HUTHU T'py3a OT JAJIMHBI HUTH.
* HccnemoBaHue 3aBUCUMOCTH MEPHOAA KOJICOAHUH MPYKMHHOTO MAagTHUKA OT MAaCChI Tpy3a.
» IIpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHUIl rpy3a, MOABEMIEHHOTO K HUTH, OT MacChl Ipy3a.

*  OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IepHoJa KOJeOaHWH NPYKUHHOTO MasiTHUKa OT
MAaCCHI I'Py3a U KECTKOCTU MPYKUHBI.

» H3mepeHue ycKopeHUs CBOOOIHOTO ITaICHUSI.
Pa3gen 3. . CBeroBbIe AIBJICHUA.

JlyyeBast monenb cBeta. Mcrounuku cBera. IlpsamonuHeliHoe pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Comnnna u JIyasl. Otpaxxenue cBeta. [1nockoe 3epkaio. 3aKoH OTpaKeHUs CBETA.

[Ipenomniennie cBerta. 3akOH mMpesoMIIeHHS cBeTa. [lomHOE BHYTpEHHEE OTpaKE€HHUE CBETA.
Hcnonr30BaHMe TTOJIHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xon mydert B muH3e. OnTudeckas cucreMa (horoamnmapara, MUKPOCKOTIA U Tesieckomna. [ a3
KaK OINTHYecKas cucreMa. ban3opyKkocTh U AadbHO30PKOCTb.

Paznoxxenne OGemoro cBera B cmekTp. OmbiTel HbtoToHa. CliokeHWE CHEKTpPaIbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

* IIpamonuHeriHOE pacIpOCTpaHEHHUE CBETA.

* OrtpaxeHue cBera.

* TlosydeHue n300pakeHUH B IMJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajlax.

* IIpenomienue cBera.

e Onruyeckuii CBETOBOI.

* Xoj my4elt B coOuparoIiei JInH3e.

*  XoJI ay4yeHl B pacCEeUBAIOLIEH JIMH3E.

» Tlonydenue nzo0paxkeHUI ¢ MOMOIUIBIO JIUH3.

* Ilpunnun geiictBus oToanmapara, MUKpPOCKOIIAa U TEJIECKOTIA.

e Monenb riasza.

* PasnokeHue 0€I0ro CBETa B CIICKTP.

* IlonydeHue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.

* lccnenoBanue 3aBUCHUMOCTH yIijla OTPAXKEHUsI CBETOBOTO JIy4a OT yrila MajeHusl.

* H3ydeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKaie.

* HccaenoBaHue 3aBUCHUMOCTH yriia npeJIoMJICHHA CBETOBOTO JIyda OT yIJia MaACHHUA Ha I'PaHUILIC
«BO3YX—CTCKIIO».

* TlonydeHnue nzo0pakeHUH ¢ MOMOIILI0 COOMPAOIIEH JTMH3HI.

* Omnpenenenrie POKYCHOTO PACCTOSIHUS U ONITUYECKOM CHITBI COOMPAFOIIEH JTHH3BIL.
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*  OnbITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CHEKTP.
*  OnbIT O BOCTIPUSATHIO I[BETA MTPEIMETOB IPH UX HAOIIOACHUH Yepe3 LIBETOBBIC (DHIIBTPHI.
JIEKTPOMAarHUTHOE 110JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE TI0JIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[Ixana 3MeKTpOMAarHUTHBIX BOJIH. MICOJIB30BaHKUE 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

* (CBoiicTBa 2EKTPOMArHUTHBIX BOJIH.

* BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomot u onvimel.

* l3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasnen 4. DiieKTPOMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIE€. DJEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA SJIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3MeKTpOMAarHUTHBIX BOJIH. MICOJIb30BaHUE IIEKTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3U.

DneKTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

* (CBoJiCTBa AIEKTPOMArHUTHBIX BOJIH.

* BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.

* H3yyeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeJe(oHa.
Pa3nen 5. KBanToBbIe IBJICHHUS.

Onbitel Pezepdopna u mmanerapras mozenb aroma. Mogens atoma bopa. Hcmyckanue wu
norjolueHne ceera aromoM. KBanThl. JInneluaTbie CIeKTpHI.

PannoaktuBHOCTh. AJbda, OeTa- u ramma-uznydeHus. CtpoeHue atomMHoro sapa. Hykimonnas
Mozens aroMHoro sapa. M3otombl. PagnoaktuBHble npeBpameHus. [lepron monypacnaga aTOMHBIX
sanep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOIO YHCEN. DHEpPrusi CBS3U
aTOMHBIX saep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a W JejeHus saep. VICTOYHUKU >HEpruu
CouHiia 1 38631,

HnepHaﬂ OHCPI'CTHKA. I[eﬁCTBHH paanOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha KUBbIC OpraHU3MBbI.

Jemoncmpayuu.
*  CHeKTpbl U3IY4YEHHUS U MOTJIOUICHUS.
*  CHexTpsl pa3InyHbIX [a30B.
* CnexTp BoJOpoJa.
» HaOmronenue TpekoB B kamepe Buibcona.
* Pabota cuérunka MOHU3UPYIOUINX U3ITy4EeHUI.

° PeFI/ICTpaL[I/Iﬂ HU3JIYUYCHUA TPUPOJHBIX MUHECPAJTIOB U IIPOAYKTOB.
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Jlabopamopusie pabomot u onvimeol.
* HaOGnronenue CrjIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4YEHUSI.
* HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
» H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpPUTEIIEHO-0000IAOIIMK MOYJIb TPEAHA3HAYCH IS CUCTEMATH3allMkd W O00O0OIICHMS
MPEIMETHOTO COJICPKAHUA M OIBITA JEATEIBbHOCTH, MPUOOPETEHHOTO MpPH HM3YYEHHWH BCErO Kypca
¢bu3uKK, a TakKe I TOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OJK3aMeHy MO (usmke s
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipy m3ydeHUM AAHHOTO MOJIYJS PEATH3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 0O0€CIeUnBACTCS JAOCTHKEHHUE TMPEIMETHBIX M METaNpPEAMETHBIX IIJIAHUPYEMBIX
pe3ynbTaToB 00ydeHUsl, GOPMHUPYETCS] €CTECTBEHHOHAYUYHAs TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
WCCTIEIOBAHUS SIBICHUNM TIPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSMH OOBSCHATH (PU3NUYECKUE SBIICHUS,
MIPUMEHSISI IOJTyYeHHbIE 3HaHMSI, pelIaTh 3a7a4i, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpyHOHMNIMAIBHO NEATENBHOCTHBIA XapakTep JAHHOTO pa3flena peanu3yeTcs 3a C4ET TOro, 4To
O6y‘-IaIOI_HI/IeCH BBINIOJIHAIOT 3aaHsA, B KOTOPBhIX UM IIPEAIaracTcs:

Ha OCHOBE TIOJIyYEHHBIX 3HAHWU pacro3HaBaTh WU HAy4YHO OOBSICHATH (DM3UYECKUE SIBIICHUS B
OKpYXaIoIel MPUPoJie ¥ TOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHBIC METO/JIbI UCCIICTOBAHUA CI)I/ISI/I‘—I@CKI/IX SIBHCHI/II;'I, B TOM YHCJIC JJIs ITPOBEPKU
THUIIOTE3 U NOJIYYCHUA TCOPETUICCKHUX BEIBOOOB;

OOBSACHATH HayuyHblE OCHOBBI HanboJiee BaKHBIX JOCTH)KEHUU COBPEMEHHBIX TEXHOJIOTHil, Hampumep,
MPAKTUYECKOr0 MCMOJIb30BAaHUS PA3IUYHBIX MCTOYHHUKOB SHEPrHMH HAa OCHOBE 3aKOHA MpEBpAIlCHUs U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA IPOI'PAMMBI 10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

I/I3yquI/Ie (bI/IBI/IKI/I Ha YpPpOBHE€ OCHOBHOI'O O6H.[€l"0 O6pa3OBaHI/IH HarpaBJICHO Ha OJOCTHUXKCHHC
JIMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHI>IX PE3YJIIbTATOB.

B pPE3YIbTAaTC NU3YUYCHUSA (1)I/I3I/IKI/I Ha YpOBHC OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I y 06yqa101ueroc;1
6y,[[yT C(bOpMI/IpOBaHBI CJICAYHOIUC JINYHOCTHBIC PE3YJIbTATHI B HACTH:

* 1) DaTpHMOTHYECKOr0 BOCIIUTAHMS:

* — NpOSIBIIEHUE HHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUICKON (U3NUECKOM
HayKH;
* —IIEHHOCTHOE€ OTHOIIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3HUKOB;

* 2) rpa’kIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

¢ — TOTOBHOCTb K AaKTHBHOMY Y4YaCTHIO B O6Cy>KI[eHI/II/I O6H.[€CTB€HHO 3HAYMMBbIX M 3THYCCKHUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTHYCCKUM IPUMCHCHHUCM JOCTIDKEHHUI (1)I/I3I/IKI/I;

* —OCO3HAHHE BAXHOCTU MOPATHHO-ITHUECKUX MPUHITUTIOB B IEATEIBHOCTH YIEHOTO;
¢ 3)3CTeTHYEeCKOro BOCIIMTAHMS:

¢ — BOCIIPUATHE IOCTCTUUYCCKUX KaAYCCTB (I)I/IBI/I‘-ICCKOI\/’I HAayKU: ec TapMOHUYHOI'0 IOCTPOCHUS,
CTPOroCcTu, TOYHOCTH, JIAKOHUIHOCTH,
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4) HEeHHOCTH HAYYHOI'O NMO3HAHUSA:

—O0CO3HAaHME [ICHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUN, BAXKHEUILIEH COCTABIISIOIIEH KYJIbTYPHI;

—pa3BUTHE HAYYHOU JIF0O03HATEIILHOCTH, MHTEPECa K UCCIIEI0BATEIbCKOM ACSITEIIbHOCTH;
5) dopmupoBanus KyJbTypPbl 310POBbS U IMOUMOHAIBLHOI0 0J1ArOMOJTYYHA:

— OCO3HAHME LIEHHOCTU 0€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MMpE,
BAYKHOCTU IpaBUJI OE€30MACHOTO TOBEJIEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C IEKTPUUYECKUM U
TETUIOBBIM 000PYIOBaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(hopMHUPOBAaHHOCTh HaBBIKAa pedUIEKCHH, MPU3HAHKE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO XKe
IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTUBHOE€ y4yaCTH€ B pELICHUM IPaKTUYECKHX 3a1ad (B pamMKax ceMbH, oOpa3oBaTeNbHOI
OpraHu3aliu, ropojia, Kpas) TEXHOJOTUYECKON U COLMaIbHON HANpaBICHHOCTH, TPEOYIOIMINX B
TOM 4uciie U (U3NYECKUX 3HAHU;

—MHTEPEC K IMPAKTHYECKOMY H3YUEHHIO TPOPECCHIA, CBI3aHHBIX C (PH3UKOIA;
7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

— OpHEHTalus Ha TPUMEHEHHE (U3MYECKUX 3HAHWM JJIA peIIeHUus 3a7ad B o0macTu
OKpY)Karolllel cpeibl, MIAaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOYHBIX MOCJIEACTBUUA IS

OKpYKarollen Cpeibl;
—0CO3HaHUe T00aTbHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOIIEM U MyTeil UX pelieHus;
8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBUY MPHU BBHIMOIHEHUU HCCIEIOBAHUI M MPOEKTOB (PU3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JIPYTHX;

—IIOBBIIICHUC YPOBHA CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

—NOoTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4HCIEe (POPMYITHPOBATH UJECH, TOHSITHS,
TUNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

—OCO3HaHHuC I[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEMH B 00J1aCTH (1)I/ISI/IKI/I,
—INIAHUPOBAHUEC CBOCT'0 PAa3BUTHS B HpI/IO6peTCHI/II/I HOBBIX (1)I/I3I/ILICCKI/IX 3HaHI/II71;

— CTPEMIJICHUC AHAJIU3UPOBATH W BLIABJIIATL B3aUMOCBA3U IPUPOALI, O6H_ICCTB3. U 3KOHOMHKH, B
TOM 4YHUCJIC C UCIIOJIBb30BaHUCM (1)I/ISI/I‘IGCKI/IX 3HaHI/II71;

—OIIEHKA CBOUX JIEHCTBUH C YUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEAy, BOBMOYKHBIX I100aTbHbBIX
OCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTare ocBoeHuUs mporpaMmbl 1Mo (hU3MKe HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS y

oOyuaromerocss ~ OyayT  copMHpoBaHbI ~ MeTampeIMeTHble  pe3yJbTaTbl,  BKIIOYAIOIINE
MO03HaBaTeIbHbIE YHUBEPCAIbHbIE ydeOHbIe AEHCTBUS, KOMMYHHKATHBHbBIE YHUBEpCAJIbHbIC yueOHbIE
JICUCTBUS, pEryIsITUBHBIC YHUBEpCAbHbIE yUeOHbIE ICHCTBHS.

ITo3naBaTenbHBIC YHHBeEpPCcadbHbIC YUeOHbIE JeHCTBUSA

Ba3oBble JJornueckue aeiicTBUA:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHLIC ITIPU3HAKU 00BEKTOB (ﬂBHeHHf/'I);
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yCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(PHKAIIMN, OCHOBAHUS Ui OO0OOIICHUS W
CpaBHEHMUS,

BBIABJIATL 3aKOHOMCPHOCTH U IPOTUBOPCHUUSA B PACCMATPHUBACMBIX q)aKTaX, JaHHBIX H
HaGJHOHGHI/IHX, OTHOCAIIHNXCA K (1)I/I3I/I‘-I€CKI/IM SABJICHUSM,

BBIABJIATH IMMPUYIUHHO-CIICACTBCHHBIC CBA3W IIPpU WU3YUCHUU (1)I/IBI/I‘I€CKI/IX SIBJICHUM H mponeccon,
ACJIaTb BBIBOJbLI C UCIIOJIL30BAHNEM JACAYKTHBHBIX U HHAYKTHUBHBIX yM03aKJIIOLI€HI/II71, BBIJIBUT'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘~I€CKI/IX BCJINYHH,

CaMOCTOSITEJIBHO BBIOMpPATh CHOCOO pemieHus y4eOHOU ¢u3ndeckoil 3amaum  (CpaBHEHHE
HECKOJIbKUX BAapHaHTOB PEUICHHS, BHIOOP HamOoJIee MOAXOISIIETO ¢ YIETOM CaMOCTOSITEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue AeiiCTBUS.

HCII0JIb30BAaTh BOMIPOCHI KaK I/ICCJ'IGI[OBaTeJ'II)CKI/Iﬁ WHCTPYMCHT IIO3HAHWA,

MPOBOJUTH [0 CAMOCTOSITEIbHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIM (PU3NUYECKUt
9KCIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE (PU3MUECKOTO SBICHHUS;

OIICHUBAaTh Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh HWHGOpMAIMIO, TOJYyYEHHYI0O B XOJ€
WCCIEA0BaHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENBHO (HOpMYyTUPOBaTh OOOOIICHWS W BBIBOJBI TI0 pe3yJIbTaTaM TPOBEIEHHOTO
HaOJIOZICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE (U3NYECKHMX TIPOLECCOB, a TaKxke
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTBI U 3aIPOCHI MPH MOUCKE U 0TOOpe MHPOpMAIUU
WU JaHHBIX C YIETOM MPEJIOKEHHON yueOHOM hU3NUecKon 3a/1auu;

aHAJTM3UPOBaATh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHOOPMAIMIO PA3INYHBIX BUIOB H
dhopm mpencTaBIeHNUS;

CaMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMaJbHYI0 (GOpMy TMpeAcTaBiIeHUS HHPOpMAIUMM U
WUTIOCTPUPOBATH PElIacMble 3aJ]aui HECIOXKHBIMUA CXEMaMU, AUarpaMMaMu, UHOU rpadukoi u
UX KOMOMHAIUSMHU.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

B X0/ OOCYXJeHHUs yu4eOHOro MmaTepuana, pe3yjabTaToB JIa0OpaTOPHBIX PAaOOT U IMPOEKTOB
3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYK/IaeMOil TeMbl U BBICKa3bIBaTh UJCU, HAlleJICHHBbIC Ha
pelIeHne 3a1aui U oJiiepKaHue 01arokeaaTeaIbHOCTH OOICHUS;

COIIOCTABJIATL CBOU CYXIACHUA C CYXKACHUAMU NPYIUX YUYACTHHUKOB JUaJiora, O6H3py>KI/IBaTL
Pa3IMiIuec U CXO0ACTBO HO3PII.[PII>1;

BbIpaKaTb CBOIO TOYUKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

MyOIMYHO TPEJICTABIATh PE3YNbTaThl BBHIMOJIHEHHOTO (PU3MYECKOTO OmbITa (IKCIEPUMEHTA,
WCCIIeIOBAHUS, POEKTA);

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIAHOM M HMHIUBUAYaTbHONH paboThl NpHU
peleHN KOHKPETHON (pU3nYecKoil MpooiemMsl;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€ NOCTHKEHUIO:
pacrpenesiate poJid, OoOCYKJIaTh MPOLECCHl U pe3yibTaThl COBMECTHOM palboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

BBINIOJIHATE CBOXO 4aCThb pa60TBI, JO0CTUTrasA KAYE€CTBCHHOT'O PE3YyJIbTaTa [0 CBOCMY HAIIPAaBJICHUIO
U KOOpAWHUPYA CBOU JENCTBHS C APYruMU 4ICHaAaMH KOMaH/bI;
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OILICHMBATh KadyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO KPHUTEPHUSM, CAMOCTOSATEIBHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranu3anus:

BBISBJIATE TPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIMsX, TPEOYIOMIMX ISl pEIIeHUs
(bU3NIEeCKUX 3HAHUM;

OpUEHTHPOBATHCSA B PA3JIMYHBIX MOJIXOJAaX MPUHATHS pelleHud (MHAMBUAYAJIbHOE, NMPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynnoil);

CaMOCTOSITEJIBHO COCTaBIISATh AITOPUTM pellieHus (prU3NuecKoi 3a/1auM WK IJIaHa UCCIeA0BAHUS
C Yy4yéTOM MMEIOIIMUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBATh
IIpeAJIaraéMble BapUaHThl PEIICHU;

JieNnaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTyalluu U Mpe€ajaraTsb jiaH eé U3MCHCHMUA,

OOBSACHATH PUUYUHBI TOCTHKEHUS (HETOCTHKEHNUS) pe3yabTaTOB JEATEIIbHOCTH, AaBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTH (B TOM YHCJIE€ B XOJI BBITIOJHEHHS (HU3HIECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENILCTB, M3MEHUBIIMXCS CUTYyallHi,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLCHUBATh COOTBCTCTBUE PE3YyJibTaTa LECIN U YCIIOBUAM,

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WM TUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpHU3HABaTh CBOE MPAaBO Ha OMIMOKY MpHU petieHud (HU3MUECKUX 3a/1ad UM B YTBEPXKACHUAX HA
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO APYroro.

HPEJMETHBIE PE3YJIbTATbBI

K KOHLIY O6y‘~ICHI/IH B 8 Ki1acce MMPEAMCTHBIC PE3YyJIbTAThI Ha 0azoBOM YPOBHE NOJIDKHBI OTpaXXaTb

Cc(OPMHUPOBAHHOCTh y OOyUarOIUXCS YMEHUI:

HCIIOJIb30BATh IMOHATHA: MacCa U pasMEpbl MOJICKYJI, TCIIJIOBOC ABUKCHHUEC ATOMOB U MOJICKYII,
arperatHubi€ COCTOsHHA BCIICCTBA, KPUCTANIMYCCKHC U aMOp(bHLIe TCla, HaCbIHlCHHBIﬁ u
HEHaCBIICHHBIN nap, BJIQXKHOCTb BO3JyXa, TCMIICPATypad, BHYTPCHHASA OSHEPTUA, TEIJIOBOH
JABHUIaTClIb, BHCMCHTapHBIﬁ BJIeKTpI/I‘leCKI/Iﬁ 3apsal, OSJICKTPUUYCCKOC II0JIC, IMMPOBOJHUKH U
AUIJICKTPUKH, MMOCTOSTHHBIM BHCKTpI/I‘leCKI/Iﬁ TOK, MAarouTHOC I10JIC,

pa3jinviaTth ABJICHUA (TCHJ'IOBOC pacmiipeHUuC U CKAaTHUEC, TCIUIONICpEaavad, TCIIJIIOBOC PABHOBCCHUCL,
CMa4YMBAaHUC, KAITUJUIAIPHBIC ABJICHHUA, UCIIAPCHUC, KOHACHCALUA, IUIABJIICHHUC, KPUCTAJIJIN3al A
(OTBep,Z[eBaHI/IC), KHIICHHUEC, TCIlIoIepeaava (TeHJ’IOHpOBOHHOCTL, KOHBCKIIHA, I/I3JIY'-I€HI/IG),
QJICKTpU3alus TeE, B3aHMOJICHCTBHUE 3apsa0B, JIeNCTBUSA QJICKTPUYICCKOTO TOKa, KOPOTKOC
3aMbIKaHUC, B3aHUMOJCHCTBIE MAarsuToB, JIENCTBHE MarHUTHOTO MOJSA Ha MMPOBOAHUK C TOKOM,
QJICKTPOMArHuTHaA I/IH,[[y'KI_II/I}I) IO ONMMCAHHIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIUX JAHHOC (I)I/ISI/ILICCKOC SIBJICHUC,
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pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MUYECKUX SBICHUH B OKPYKAIOUIEM MHpPE, B TOM
yrcie GU3NIecKue SBJICHUS B MPUPOJE: TOBEPXHOCTHOE HATSHKEHUE U KAMWILISIPHBIC SIBIICHUS B
MpUPOJIe, KPUCTAUIBI B MpHUpoje, nznydenue CoJHIa, 3aMep3aHnue BOJOEMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHue pOChl, TYMaHa, WHEsl, CHETa, 3JICKTPUUECKUE SBICHUS B aTMOC(epe, 3JIEKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE TOJ€ 3eMJd, Apel( MOII0COB, POJIb MAarHUTHOTO MOJS s
KU3HU Ha 3emuie, MOJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH IPAKTHUECKYIO 337a4y B yueOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONHMCBHIBATH M3Y4YCHHBIC CBOWCTBA TeN W (PHU3MUYECKHE SIBICHHSA, HCIOJIB3YyS (U3HUYECKHe
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yEJIbHAsA TEIIOEMKOCTD
BEIIECTBA, YJACIbHAs TEIUIOTAa IUIABJICHHS, yJENbHAas TeIioTa NapooOpa3oBaHuUs, YAEIbHAs
TEIUIOTa CrOpaHusl TOIIMBA, KOA(PQPUIMEHT TOJIE3HOTO [JEHCTBUS TEIUIOBOM MallMHBI,
OTHOCHUTEIIbHAs BJAXXHOCTh BO3/yXa, OJJICKTPHUUYECKHM 3apsAll, CHJa TOKA, JIIEKTPHUYECKOE
HalnpspKeHHWe, CONPOTHBJIEHHE NPOBOJHMKA, YAEIBbHOE CONPOTHBIICHHWE BeEllecTBa, padboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYECHUS U €IUHULIBI PU3NYECKUX BEJIUMYUH, HAXOAUTH (OPMYJIbL,
CBS3BIBAIOIIME JAHHYI (M3MYECKYIO0 BEIMYMHY C JIPYTMMM BEJIMYMHAMHU, CTPOUTH Tpapuku
M3Y4YEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIHUNH;

XapaKTEepH30BaTh CBOWCTBA Tel, (DU3UYECKHE SIBJICHHS W TIPOIECCHI, HCIOJB3Yys OCHOBHBIE
TTOJIOXKEHUS MOJICKYJISIPHO-KWHETUYECKONW TEOPUHU CTPOCHHS BEIECTBA, TIPUHIIHI CYIEPIIO3HITHI
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma i ydacTka IenH,
3akoH Jxoyns—JIeHlla, 3aKOH COXpaHEHUs DSHEpPruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA W 3AMTUCHIBATH €0 MaTEeMAaTUYECKOE BEIPAKCHHUE;

OOBACHATh (PU3NYECKHE IMPOLIECChl U CBOWCTBA TEJ, B TOM 4YHCIE€ M B KOHTEKCTE CUTYyal[uil
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH
00bsICHEHHE M3 |—2 JOTMYECKUX IIIaroB ¢ OMOpOW Ha 1-2 M3y4eHHBIX CBOMCTBA (DPU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacdy€THble 3a7auyd B 2—3 NEHCTBHUA, UCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nyueckue BENMYMHBI: HAa OCHOBE aHANIM3a YCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX Ui pEIIeHUs 3a7ayd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXouMble ISl €€ pelIeHHs], MPOBOIUTH PAacUYEThl U CPABHHUBATH MOJYYEHHOE 3HAYCHHE
(bu3nuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaTb HpO6HCMBI, KOTOPBIE MOXXHO PCIIWUTH IIPpHU IIOMOINHU (1)I/I3I/I‘ICCKI/IX METOHOB,
HCIIOJIB3YsA OIIMCAaHHME HCCICAOBaHUsA, BBIACIATH IIPOBEPACMOC IPCAINOJIONKCHUE, OLCHUBATH
IpaBHUIIbHOCTD MOPAAKa IMMPOBCACHUA UCCIICA0BAHMsA, ACJIATh BBIBOJbI;

IIPOBOJIUTH OMBITHI 0 HAOMIOAECHUIO (PU3MUECKUX SIBICHUH WM (U3UYECKUX CBOWCTB Tel
(kanuJuIApHBIE SBJICHMS, 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT ero o0béma, TeMmIepaTyphl,
CKOPOCTH IIpollecca OCTbIBAaHMS W HarpeBaHus IpPU HU3IYYEHUM OT LBETa U3JIydaromien
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb HCHApEHHs] BOABI OT TEMIIEPATypbl >KUAKOCTH H
IUIOIIA N €€ IMOBEPXHOCTH, SJICKTPU3aLUs TeJl U B3aUMOJICHCTBHE IEKTPUUYECKUX 3apsoB,
B3aMMO/IEHCTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMs] MAarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuToOB, JI€HCTBMS MAarHUTHOTO MOJS HAa MPOBOJHHK C TOKOM, CBOMCTBa 3JEKTPOMArHMTA,
CBOMCTBAa  DBJEKTPOJBUTATeNs  MOCTOSHHOTO  TOKa):  (OPMYIUpOBaTh  IMPOBEpsieMbIe
MPENOJI0KEeHNs, cOOUPaTh YCTAHOBKY M3 IPEJUIOKEHHOTO O0OpYAOBaHUS, ONUCHIBATH XOJ
OTbITa U POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATDH MPAMBIC U3MEPCHUS TEMIICPATYPHI, OTHOCHUTEIIbHON BIAXKHOCTH BO3JyXa, CUJIbI TOKA,
HalpsKCHUA C HCIIOJIb30BAHUECM aAHAJIOT'OBBIX l'IpI/I60pOB n JaT4YuKOB (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,
CpaBHHUBATDH PC3YJIbTAThI I/ISMCpCHI/Iﬁ C y‘-IéTOM 3aJlaHHOM a0COJIFOTHOM MOrpCIIHOCTH;

OpoBOAUTHL HUCCICAOBAHUC 3aBUCHMOCTU OJIHOM (I)PBPI‘IGCKOI‘/’I BCIIMYHUHBI OT I[perﬁ C
HCIIOJIb30BAHHUEM MPAMBIX I/ISMCpCHI/Iﬁ (3aBI/ICI/IMOCTL COMMPOTHUBJICHUA IIPOBOJHHUKA OT €ro
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JUIMHBI, IUIOIIAIN IIOIIEPEYHOIO CEUYECHMs U YIEIbHOIO COIPOTHUBIICHMS BEILIECTBA IPOBOJHMKA,
CWIBl TOKA, WAYLIETO 4Yepe3 MPOBOIAHHUK, OT HAIPSOHKEHUsS Ha IIPOBOJHHUKE, HMCCIIECIOBAHME
[IOCJIEAOBATEIPHOTO W MApaJUIENIbHOIO  COEAUHEHMM  IPOBOJHMKOB):  IUIAHUPOBATH
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY M BBITMOJIHATh U3MEPEHUs, CIEAYS NPEAI0KEHHOMY IIJIaHy,
(UKCHpPOBaTh PE3YJbTAThl IMOJYYCHHOH 3aBUCMMOCTH B BHJE TaOMUIl U TpadUKOB, AeIaTh
BBIBO/IBI 110 PE3yJIbTaTaM HUCCIEA0BaHUS;

* TPOBOJUTH KOCBEHHBIC M3MEPEHHS (U3NUECCKUX BEIMYMH (yIeNbHas TETNIOEMKOCTh BEIIECTBA,
CONPOTHUBIIEHUE MPOBOJAHMKA, pabOTa M MOIIHOCTb 3JEKTPUUECKOTO TOKA): IUIAHUPOBATh
U3MEpeHus, cCOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys IMPEI0KEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAYCHUE BEJINYUHBI,

s co0OmoaTh MpaBuUiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PY0OBaHHUEM;

*  XapaKTepU30BaTh MPHUHIMIMBI JEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOWCTB C
OTMOpOM Ha MX ONMCaHHA (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS JIOMOB, TMTPOMETp, HapoBas
TypOMHA, amMIepMeTp, BOJIETMETp, CUETUMK SJIEKTPUUYECKON SHEPrHH, 3JIEKTPOOCBETHUTENbHBIC
npuOOpPHI, HarpeBaTeNbHbIE AIEKTPONPUOOPHl (IIPUMEPHI), AIEKTPUUYECKHUE MPEeIOXpaHUTENH,
AJIEKTPOMArHMT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa), HCIOJIb3YS 3HAHMS O CBOMCTBAx
(bu3nuecKkux SABJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

* pacrno3HaBaTh MPOCTbIe TEXHUYECKHWE YCTPOWCTBA W HM3MEpUTEIbHBbIE NMPHOOPHI MO CXEMaM U
CXEMaTHYHbIM pUCYHKaM (PKUJIKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETP, THUIPOMETD,
JIBUTATENb BHYTPEHHETO CrOPaHHUs, IEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI AJIEKTPUUECKHX
Lenex ¢ MOCIeN0BaTEeNbHBIM U NapauIeIbHbIM COCIUHEHUEM JJIEMEHTOB, PA3JIM4asl YCIOBHBIC
0003HauEHMSI AIIEMEHTOB HIEKTPUYECKUX LIENeH;

* PUBOJUTH NMPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPHUMEpax) MPAKTHYCCKOTO HCIIOIb30BaHUS
(bMBUYECKUX 3HAHWN B MIOBCETHEBHOM KU3HU JIJIs1 0OecrieueHrst 0€30MacHOCTH MPH OOPAIICHHUH C
MpuOOpaMH M TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIOJICHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHHUS B OKPYXKAIOIIEH Cpe/ie;

* OCYUIECTBJIATH MOUCK HUHGpOpManuu ¢GU3NYecKkoro coiepxaHus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW W MYTEM CpaBHEHUS JOIMOJIHUTENbHBIX HCTOYHUKOB  BBIJIEISTH
nH(pOpMaLIKIO, KOTOpas ABJSETCS MPOTUBOPEUYUBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;

* HCIOJB30BaThb MPH BBHINOJIHEHUHM YYEOHBIX 3a/JaHUi HAyYHO-TIOMYJSPHYIO JUTEPATypy
(bu3MuecKoro cojaepXaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTtu VHTepHeT, BlaaeTh
npuéMaM KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHus HHGOPMALMKU U3 OJHON 3HAKOBOU
CUCTEMBI B JAPYIYIO;

* co3laBaTh COOCTBEHHBIE MHCHMEHHBIE U KpaTKWE YCTHBIE cOOOIIeHus, 0000mas nHdopMaiuio
13 HECKOJBKUX HUCTOYHHKOB (PU3UYECKOTO COJIEpKaHUs, B TOM YHUCIIE MyOJIUYHO TPEICTABISThH
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBATEIbCKON JACSATENBHOCTH, NPU HSTOM TIPaMOTHO
WCIO0JIb30BaTh M3yYCHHBIH MOHATUIHBIN ammapar Kypca (pU3MKH, CONMPOBOXKIATh BBICTYIUICHHE
MpE3CHTALUEN;

¢ IIPpHU BBIIIOJHCHUH y‘Ie6HHX IMPOCKTOB " HCCIIeJOBaHUI (I)I/I3I/I‘ICCKI/IX mponeccoB pacupeacisiTb
0053aHHOCTH B rpymme B COOTBETCTBHUU C NMOCTABJIICHHBIMU 3aJa4aMU, CJICANUTD 34 BBIIIOJIHCHHUEM
1aHa JOSUCTBUM M KOPPCKTUPOBATL €TI0, AACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTb  T'PYIIIIBI, BBICTpAanBaTb  KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA
TOTOBHOCTbB pa3pCliaTb KOH(i)J'II/IKTBI.

K xoniy oOy4yeHus: B 9 Kiacce rnpeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:

¢ HCIOJIb30BaThb MOHATHA: CUCTCMa OTC‘{éTa, MaTepuajibHad TOYKa, TPACKTOPHA, OTHOCUTCIILHOCTDb
MECXaHHUYCCKOT'O JABHXXCHMUA, IlC(I)OpMaI_II/ISI (yr[pyrasi, l'IJ'IaCTI/ILICCKaﬂ), TPCHUC,
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LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOJIOTHO
TBEPIIOE TEJO, LIEHTP TSDKECTHU TBEPIOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJIeOaHHUs M BOJIHBI,
3BYK, UH(PA3BYK M YIBTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh U JAIBbHO30PKOCTb, CHEKTPHI MCIYCKaHUS M TOTJOLICHUs, anb(da, 6era- u
ramma-Hu3JIydeHus, U30TOIbl, /I€pHast SHEPTreTHKA;

paznuyath  sBJIEHUS ~(PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSAMOJUHEHHOE JIBH)KEHUE,
PaBHOYCKOPDEHHOE TPSIMOJMHEHHOE JBIKEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, PEAaKTHBHOE IBIDKEHHE, KoyieOaTenbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKJICHHBIC KOJIEOaHWs), PE30HAHC, BOJHOBOE JIBUIKCHUE,
OTpaXCHHE 3BYKa, NPSIMOJUHEIHOE pacHpOCTpaHEHHUE, OTPaKEHUE U IPEIOMIIEHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpakKeHHWE CBeTa, pa3jio’keHUue Oeloro cBeTa B CIEKTp M CIOXKEHHUE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCHSI CBETA, €CTECTBEHHAs PaJUOAKTHUBHOCTh, BO3HMKHOBEHHE
JIMHENYaToro CreKTpa M3JIy4eHHs) IO ONMHCAHWI0 WX XapaKTePHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YyYEHHBIX (PU3MYECKUX SBJICHUM B OKpYXKarolleM Mupe (B TOM
qUCIIC (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA B HPHUPOAC: NMPUIMBBI U OTJIMBBI, ABUKCHUEC IIJIAHCT CoHeuHOHn
CUCTEMBI, PCAKTHUBHOC JBWXCHHC XKHWBBIX OPraHu3MOB, BOCIIPHUATHEC 3BYKOB JXHWBOTHBIMU,
3EMJIETPSCEHUE, CEMCMUYECKHE BOJIHBI, IYHAMH, 3XO, I[BETa Te€J, ONTHUYECKHUE SBJICHUSA B
MpHUpoJie, OHOJOTHYECKOe JCWCTBHE BHUIMNMOTO, YIBTPApUOIIETOBOTO M PEHTTEHOBCKOTO
W3ITy4YeHUH, €CTEeCTBEHHBIH pPAJUOAKTUBHBIM (OH, KOCMHYECKHE JIYy4H, pPaTUOAKTUBHOE
HU3JTYy4CHUC MNPHUPOJHBIX MHUHEPAIOB, HeﬁCTBHe paanOaKTHBHBIX I/I3.]'IyquI/II71 Ha OpraHusm
YeJl0BEKa), MPU 3TOM MEePEBOAUTH MPAKTHUUECKYIO 3a/1a4y B Y4eOHYI0, BBIACIAThH CYILIECTBEHHBIE
CBOMCTBA (ITPU3HAKHN) (PU3HYECKHUX SBJICHH;

OTHCHIBATh M3y4YCHHbIE CBOICTBAa Ted U (uU3MUEcCKUe SBICHUS, MCIONB3YS (U3NYECKUE
BEJTMYMHBI (CpEHSS U MTHOBEHHAsI CKOPOCTh Tella IPH HEPaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE,
NepeMeleHue, MyTh, YIioBas CKOPOCTh, CHJIa TpPEHUs, CHUJla YIPYTOCTH, CHUJIAa TSDKECTH,
YCKOpEHHE CBOOOJHOIO MaJeHHs, BEC Tejla, UMIYJbC Tella, UMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTH, MOTEHIMAJIbHAS SHEPrus Teja, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS DHEPIrusl CXKATOM NPYKWHBI, KMHHETHYECKas SHEPrus, IMOJIHAsg MEXaHHuYecKas
SHEprus, Mepuoj M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI, TPOMKOCTbh 3ByKa U BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTejb IMPEOMIICHUS CpElbl), IPU OIMUCAHUU IPABUIBHO TPAKTOBAThH
(bu3nyecKuil CMBICI UCIHOJB3YEMbIX BEJIMYUH, 0003HAUEHUS U €AMHULBI (U3NYECKUX BEITUYUH,
HaXoJUTh (OPMYJIbl, CBSI3bIBAIOUINE JaHHYIO (PM3MYECKYIO BEJIMYHUHY C APYTUMU BEIUYHMHAMH,
CTPOUTH rpapUKu U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG ABJICHUA W TIPOLECCHI, HCIIOJIb3yd 3aKOH
COXpPAaHCHUSA SHEPTrHUH, 3aKOH BCECMUPHOI'O0 TATOTCHHA, IMPUHIUIT CYINICPIIO3UINUU CHUJII, IIPUHIUIL
OTHOCHUTCJIBHOCTHU FaJ'II/IJ'IeH, 3aKOHBbI HBI-OTOHa, 3aKOH COXpaHCHUA HMIIYJIbCA, 3aKOHBbI
OTpaXXCHHUA U IPCIIOMJICHHA CBCTA, 3dKOHbLI COXPAHCHHUSA 3apsAJ0BOI0 M MAaCCOBOI'O YMUCCI IIPH
SAACPHBIX PCAKIUAX, IMPU I3TOM HaBaTh CIOBCCHYIO (I)OpMy.]'II/IpOBKy 3dKOHa M 3allMChIBAaThb €TI0
MATEMATHYCCKOC BbIPAXKCHUC,

OOBSCHATh (PU3UYECKUE MPOLECCHl W CBOMCTBA Ted, B TOM 4YHCIE€ U B KOHTEKCTE CUTyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISTH NPUUYNHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oOBsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOod Ha 2—3 M3Yy4eHHBIX CBOMCTBA (DPU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiarb paC‘{éTHLIC 3aga4yu (OHI/IpaI-OIJ_II/ICC}I Ha CUCTCMY H3 2-3 ypaBHCHI/II\/'I), HCIIOJIb3YA 3aKOHBI
n (bOpMYJ'ILI, CBA3bIBAIOIIIHNEC (I)I/ISI/I‘-ICCKI/IG BCJIMYMHBI: HAa OCHOBC aHalin3a YCJIOBHUA 3aJdadun
3alIUCBIBATL KPATKOC YCIIOBUC, BBIABJIATH HCIOCTAIOIIHUC HIIN M30BITOYHEIC JaHHBIC, BBI6I/IpaTL
3aKOHbBI H (bOpMyJ'IBI, HCO6XOIlI/IMBIe UL pelICHHA, IMMPOBOAUTDH paC‘-IéTBI n OICHHUBATb
PCATUCTUIHOCTD MOJIYYCHHOT'O 3HAYCHU (I)I/I3I/I‘-IGCKOI71 BCJIIMYHNHEI;
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pacrio3HaBaTh NpPOOJEMBI, KOTOPbIE MOXHO PEIIUTh HpPU IMOMOIIM (PU3UYECKUX METOJOB,
HCIIOJb3Ysl OIMCAHHUE WCCIECNOBAHMS, BBIACIATH IIPOBEPAEMOE IPEAIOJIOKEHUE, OLECHUBATH
MIPAaBUJIBHOCTh IIOpsAJKA IIPOBEIACHUS HCCIEAOBAHMS, JEJIaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOJIUTH OTBITH MO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (U3UYECKUX CBOWCTB Te
(u3yuenue BTOporo 3akoHa HprOTOHA, 3aKOHAa COXPAHEHHUS 3HEPIrUH, 3aBUCHUMOCTbH IEPHOJA
KoJIe0aHUH MPY)KUHHOTO MAasTHHKA OT MaccChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIMTYIbl MaJbIX KOJCOaHWM, MPSIMOJUHEHHOE pPACHpPOCTPAHCHUE CBETA, Pa3JIOKECHHE
0enoro cBeTra B CIEKTP, W3Y4YEHHE CBOMCTB H300pa)keHMsI B IUIOCKOM 3€pKaje U CBOWCTB
M300pakeHUsT TpeMeTa B coOMparomieid JuH3e, HAONIOJCHWE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB U3Iy4YEHHUS): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000py10BaHus, OTUCHIBAThH XOJ1 ONbITA U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BHIBOIBI;

MIPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO MPSMBIX M3MEPEHUMH, OINpenesss cpelHee 3HaueHHE
n3MepseMoil BenuunHbl ((POKYCHOE paccTosiHME coOuparouieil JuH3bI), 00OCHOBBIBATh BHIOOD
crioco0a n3MepeHus (M3MEpPUTEIIHLHOTO MPUOopa);

MIPOBOJUTH MCCJIENOBAHUE 3aBUCUMOCTEN (DPM3MUYECKUX BEIUYMH C HCIOJB30BAHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh IIYTU OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUM 0e3 HayalbHOM
CKOPOCTH, IepuoJia KoeOaH!il MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjia
OTpaXXKeHMsI CBeTa OT yIyla MAaJEeHUs] U yrja MpeloMJIEHHs OT yrja MaJieHus): MJIaHupOBAaTh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PUKCUPOBATH PE3YNbTAThl MOJTY4YEHHOM
3aBUCHUMOCTH (HU3WYECKMX BEIMYMH B BHJE TaOnul W rpaduKoB, JeiaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela
P PAaBHOYCKOPEHHOM [IBWKEHHH, YCKOPEHHE CBOOOTHOTO MaJeHusi, >KECTKOCTh MPYKUHBI,
KO3 (GUIIMEHT TPeHUs CKOJBKEHHUs, MeXaHhueckass paboTa W MOUIHOCTh, YacTOTa U MEPUOJ]
KoJeOaHUi MaTeMaTH4eCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKass CHia coOuparomieit
JIUH3bI, PAJMOAKTUBHBIM (OH): TIUIAHUPOBATh HU3MEPEHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATH U3MEPEHUS, CIeIys MPEIJI0KEHHON NHCTPYKIIMH, BHIYUCIIATH 3HaUCHHE
BEJIMYMHBI M aHAJIM3UPOBATh MOJYYCHHbIE DPE3YyJbTaThl C Y4ETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHMUI;

co0Jr01aTh MpaBHUJIa TEXHUKU O€30MIaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

pas3iindyate OCHOBHBIC IIPU3HAKW M3YYCHHBIX (bl/ISI/ILIeCKI/IX MOI[CJ'ICfI: Mar€puajibHas TOYKa,
a0COJIFOTHO TBépI[OC TEJI0, TOYCYHBIM MCTOYHHK CBCTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOACIIb
aTOMa, HYKJIOHHasg MOJCJIb aTOMHOTO Spa;

XapaKTCPHU30BaTh IIPHUHIOUIIBLI HeﬁCTBHH N3Yy4YCHHBIX HpI/I60pOB U TCXHHUYCCKUX YCTpOﬁCTB C
OHOpOfI Ha HUX OIIMCaHHA (B TOM 4YHCJIC: CIIMAOMCTP, AATYMUKH IIOJIOKCHHA, PACCTOSAHUA H
YCKOPCHUs, PpakeTa, 53XO0JOT, OYKH, TIICPHUCKOIIL, @OToannapaT, OIITHYCCKHUEC CBCTOBOJHI,
CIICKTPOCKOII, OO3UMCETpP, KaMcpa BI/IJ'IBCOHa), HCIIOJIb3Yys 3HAHUSA O CBOMCTBaX (1)I/ISI/I‘I€CKI/IX
SIBJICHUMN U HCO6XOI[I/IMBIC q)HSquCKI/Ie 3aKOHOMCPHOCTH;

UCTIONb30BaTh CXEMBbl W CXEMATHYHBIC PHCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPHUTEIBHBIX TMPUOOPOB M  TEXHOJOTMYECKMX TIPOIECCOB TMPH PEIICHUH Y4eOHO-
MPAKTUYECKHUX 3aJ1ad, ONTHYECKUE CXEMBI JIJISl IOCTPOCHHUS M300paKEHUH B TUIOCKOM 3epKajie U
coOuparolei JHH3E;

MPUBOJNUTE MPHUMEPHI (HAXOIUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HUCIIOJIb30BaHUS
(bU3NYeCKUX 3HAHUHN B MOBCEIHEBHOW YKU3HHU JIJIs 0OecIieueHus1 0€30MacHOCTH TIPU OOpaIlleHUH ¢
npubopaMi W TEXHHUYECKHMMH YCTPOHMCTBAMH, COXPAHCHHS 3JI0OPOBbsi U COOJIOJCHUS HOPM
9KOJIOTMYECKOTO OBEACHUS B OKPY)KaIOIIeH cpefe;
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OCYIIIECTBIISTh MOUCK MHPOpMAIK (HU3HUECKOTO CojepkaHus B VIHTEpHETE, caMOCTOATEIHHO
(hopMynupysi TIOMCKOBBIN 3allpoc, HAXOAWTh IMYTH OMPEICIICHUsI JOCTOBEPHOCTH TOJTYYCHHOU
nH(OPMALIUMK HA OCHOBE UMEIOIINUXCS 3HAHUH U JIOTIOJIHUTETHHBIX HCTOYHUKOB;

WCIOJBb30BaTh TPU  BBIOJHEHUH YYEOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NYIECKOTO COMEp)KAHMS, CIPABOYHBIE MaTepHajbl, pPecypchl ceTd HHTepHeT, BiIajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus HMHGOpMAIMM W3 OJHOH 3HAKOBOM

CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(popManmuu wu3
HECKOJIbKUX HMCTOYHHMKOB (U3NYECKOTO COJCpKaHUs, MYOJIMYHO HPEJCTABIATh PE3yJIbTaThl
IIPOCKTHOM WJIM HCCIEA0BATEIBCKOW JEATENIBHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIB30BaTh
M3Y4YEHHbIN MOHATUHHBIN anmapar u3y4aeMoro pasjena GU3MKH U CONPOBOXK/IATh BHICTYIUIEHHE
MPEe3EeHTAINEeN C yI€TOM 0COOCHHOCTEN ayIuTOPHUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pa3aesioB U TeM Bcer Kontpoabsnbl | IIpakTruyecku
o0pa3oBaTtejibHbIE
I NporpamMmmsl 0 e padoThI e paboThbI
pecypcnbl
Paznes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bu6moteka [IOK

®du3uKa - HayKa O

1.1 2 https://m.edsoo.ru/7f4161
MIPUPOJIC
94
DUsHICCKIE bu6morteka [IOK
1.2 2 1 https://m.edsoo.ru/7f4161
BEJIMYMHEL
94
EcTecTBEeHHOHAYYHEI bubmorexa LIOK
1.3 N v 2 1 https://m.edsoo.ru/7f4161
¥ MEeTOJI IIO3HAHUS
94
Hroro mo pazueny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
2.1 Crtpoenue BemecTa 1 https://m.edsoo.ru/7f4161
94
JIBrmkeHue u bubnuorexa [JOK
2.2 B3aHUMOIENICTBUE 2 1 https://m.edsoo.ru/7f4161
YaCTHUI| BEIIECTBA 94
bu6mmoreka [IOK
Arpe e
2.3 PeraTHpt 2 https://m.edsoo.ru/7f4161
COCTOSIHUS BEIECTBA 94
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
MexaHudeckoe bubmotera [JOK
3.1 3 https://m.edsoo.ru/7f4161
NBIDKEHUE
94
MHepius, Macca bubmuoreka [JOK
3.2 P, ’ 4 1 1 https://m.edsoo.ru/7f4161
IUIOTHOCTD
94
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f4161
94
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
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[asnenue. [lepenaua

JTABJICHUS TBEPABIMU bubnuoreka [IOK
4.1 TeJIaMH, 3 https://m.edsoo.ru/7f4161
KHUIKOCTAMH U 94
rasamu
bu6mmoreka [{OK
4.2 JlaBneHue KuJIKoCTH ) https://m.edsoo.ru/7f4161
94
bu6mmoreka [{OK
A
4.3 vocheproe 6 https://m.edsoo.ru/7f4161
JIaBJICHUE
94
JlecTBUE XKUAKOCTH
W rasa Ha bubmmoreka [{OK
4.4 ) 9 3 https://m.edsoo.ru/7f4161
MOTPYKEHHOE B HUX 94
TEIo o
Hroro mo pazueny 23
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
5.1 PaboTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
MbocThie bu6moreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f4161
MEXaHHU3MBI
94
Mexanndeckas bubmorexa HOK
5.3 4 1 https://m.edsoo.ru/7f4161
SHEPrus
94
Hroro mo pazgeny 12
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOB IIO 68 12

I[TPOTPAMME
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8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer Konrpoasnbl | IlpakTuyeckn
o0pa3oBaTte/ibHbIE
n nporpamMmbl 0 e padoThI e paboThbI
pecypchl
Paznen 1. TennioBble siBJIeHUSs
Crpoenue u bubnuorexa [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181c
BEIIECTBA [
TelIoBLe bubmmoreka [{OK
1.2 21 2 4 https://m.edsoo.ru/7f4181c
TIPOIIECCHI o
Wroro mo pazueny 28
Paznea 2. DuekTpu4ecKkue 1 MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apshKeHHBIE Teja 7 https://m.edsoo.ru/7f4181c
U UX e
B3aMOJEHCTBUE
ITocTosHHBIN bu6moreka [IOK
2.2 AIIEKTPHUYCCKHIA 19 2 5 https://m.edsoo.ru/7f4181c
TOK e
MArHITHEL bu6mmoreka [JOK
2.3 7 1 1 https://m.edsoo.ru/7f4181c
SIBJICHUS o
DJIEKTpOMarHuTHa bubmmotera [JOK
24 P 4 https://m.edsoo.ru/7f4181c
ST MHTYKIIHAST o
Utoro no pazneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 68 5 10

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
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9 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer Konrpoasnbl | Ilpakrunyeckn
o0pa3oBaTte/ibHbIE
n nporpamMmbl 0 e padoThI e paboThbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
MexaHu4deckoe
R bu6mmoreka [{OK
1.1 A 10 1 https://m.edsoo.ru/7f41ada
CITOCOOBI €T0 6
OITMCAaHMS =
BzaumoneiictBue bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41ada
Tel
6
3AKOHEL bu6moreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHCHHUS 6
Hroro mo pazueny 40
Pa3nen 2. Mexann4veckue KoJjge0aHusi M BOJTHBI
MexaHnn4deckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
KoJieOaHMs 6
MexaHnn4deckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6
Hroro mo pazgeny 15
Pasnen 3. CBeToBbIe ABJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41ada
CBETa 6
JIuH3eI B bu6mmoreka [JOK
4.2 ONTHYECKUE 6 3 https://m.edsoo.ru/7f41a4a
npubopsI 6
Pasnoxxenne bu6mmoreka [JOK
4.3 0erroro ceera B 3 2 https://m.edsoo.ru/7f41a4a
CIIEKTp 6
Hroro no paszneny 15
Pa3nen 4. DiIeKTPOMarHuTHOE TO0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHO
e Hose 1 bubmuoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4a
AIIEKTPOMATrHUTHBI 6
€ BOJIHBI =
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Hroro no pazneny

6

Paznena 5. KBanToBbie iBJIEeHUA

Hcenyckanue u

bubnuoreka [IOK

5.1 TIOTJIOIIIEHUE CBETA 4 1 https://m.edsoo.ru/7f41ada
aToMoM 6
Crpoctie bu6mmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO si/1pa 6
bubmmoreka [{OK
5.3 SnepHbie peakuun 7 1 1 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOYJIb
[ToBTOpEHUE N
0000meHmne bu6moreka [IOK
6.1 coJiepKaHus Kypca 9 2 https://m.edsoo.ru/7f41ada
¢uzuku 3a 7-9 6
KJiacc
Hroro mo pazaeny 9
OBHIIEE KOJIMYECTBO
YACOB I10 102 3 27

I[TPOTPAMME
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