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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoOHIENIMHM TpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (p3MuecKre 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBICHUH, U3y4yaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IIaBHBIX 33Ja4 (U3MUEcKOoro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPNPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
Llenu wm3yuyeHust QU3MKKM HA YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs OMNpEACTCHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxka€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca W CTPEMIICHUS OOYy4arolUXCs K HAyYHOMY HW3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMIPEJICTABICHUMH O HAayyHOM MeETOJe TO3HaHUS U (HOPMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIi;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 0OecreunBaeTCs pelieHUEM CIISAYIOLINX 3aaY:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbIX 3HAHUI;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHHUS C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp NMpoBeleHHs JIa0OpaTOpHBIX PaboOT H
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIESYIOIINE TNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKW;

- [ICHHOCTHOE OTHOIIICHUE K JOCTH)KCHHUSM POCCUHUCKHUX YICHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3¢TeTHYECKOro BOCIUTAHUS:

- BOCIIPHSITHE ICTCTHUSCKUX KadeCTB (DPM3MUECKON HAyKW: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (HM3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BHTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEPECA K HCCIISI0OBATEIBCKON JCATEIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H YIMOIMOHAJIBLHOT0 0JIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH 0Oe30macHoro o0pasza XKM3HU B COBPEMEHHOM TEXHOJIOTHUYCCKOM
MHUpE, BXHOCTH TMpaBWI OE30MacHOro IIOBEACHHWS HA TPAaHCIIOPTE, Ha JIOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y JPYyroro 4eaoBeKa;

6) Tpy10BOT0 BOCIIUTAHUSI:

- aKTUBHOE YYacTHE B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aliy, TOopoJa, Kpasi) TEXHOJOTHYECKOW W  COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUN;

- UHTEpeC K MPAKTUYECKOMY U3YyUeHUIO0 Mpodeccuii, CBI3aHHBIX ¢ (U3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHUEHTAIMs Ha NPUMCHCHHE (PU3WYSCKUX 3HAHWH JUIsI pElmIeHUs 3aaad B 00JacTu
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKHM WX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIeH Cpeibl;

- OCO3HaHHe MIOOATLHOTO XapaKTepa HIKOJIOTHUYECKUX MPOOIeM U MyTel UX PelieHus;

8) ajanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIENOBAaHUN U TPOEKTOB
(bu3nUecKOil HAPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C YYETOM BIMSHUSA HA OKPYXKAIOLIYI0 CpeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3YJbTaThl,
BKJIIOUYAIOLIME TI03HABATENbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIITH M XapaKTEPHU30BaTh CYILIECTBEHHbBIC MPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (haKTax, JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJISATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3YyYEHUHM (PU3MUECKUX SIBICHUH WU
nmponeccoB, JacjaTb BbBIBOJAbI C HCHOJbB30BAHUCM ACAYKTHBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aNUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOW (u3Mueckod 3anauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHWs, BHIOOp HambOoyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

MNpOBOAWUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SBJICHUA,
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMNOJIY4CHHYIO B XOZC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BbBIBOJABI II0 PpC3yJjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3JIMYHBIE METOJbI, WHCTPYMEHTHI M 3allpOChl NPHU IOWCKE U OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABIICHHUS;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY NpeAcTaBiICHUS HHGOPMAIUU |
WLUTIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI M BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHTas KAueCTBEHHOTO pe3ysbTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranmusanms:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM pEIHIeHUs (PU3MUECKOW 3adauyd WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUM U MpeJUIaraTh MiaH €€ U3MEHEHNUS,

OOBSICHATH TPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJabTaTOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBAaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYroro yejaoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSIX Ha HAYyYHBIE TEMBI M TAKOE K€ ITPaBO JAPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xony oOyuenus B 7 KJjacce mpeiIMETHBIE pe3ybTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, €IUHMIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3o00pa3zHOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyats sBieHus (auddys3us, TeI0BOe IBMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBM)KEHUE, MHEPLMs, B3aUMOJICHCTBUE TeJl, paBHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalLeHus
MEXAaHUYECKOM HEPrun) Mo ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBUE CHUIIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YeloBeKa, MPU 3TOM NEepeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCBIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUECKUE SABJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBAa, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CUia TPEHHSs, JaBlIEHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLAs CHJIa, MEXaHWYecKkas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU NPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bu3nUecKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Ted, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCMOIb3Ys
npaBuiia CIOXKEHHUs CUJ (BAOJIb OAHOM mpsMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3WYECKUE SBJICHMS, IMPOLIECCHl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JIOTMYECKUX I1aroB ¢ OMopoit Ha 1—
2 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, WCHOJIB3YySd 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U



MPOBOAMUTH PACUEThl, HAXOJUTh CIPABOYHBbIC JTaHHBIE, HEOOXOJUMBIEC Ui PEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pa3idyaTb U HHTEPIPETHUPOBATH MOJYUEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aMUCHIBATH XO/1 OIBITAa M (POPMYIUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHUsI TPUOOPOB C YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPEHUIA;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Ted W HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAAN
CONPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO TMOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKMX BEJIMYMH B BUJAE MNPEIJIOKEHHBIX TaOMUI] U TpadHUKOB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM OSKOJIOTUYECKOTO TIOBEJCHHS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAS SIBJISETCS POTHBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y 00YYAIOIINUXCS YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBINA JEKTPUUECKUAN 3apsl, SJIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA SJIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHE, KaNWUIAPHbIE SBJICHUS, UCHApPEHUE, KOHJACHCAIMs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (Qu3nUecKue SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIICHUS B aTMocdepe, IJIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3HUYECKUE SIBICHUS, HUCIIONB3Yys (PU3HUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUSA TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUN



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DM3MUECKHA CMBICI HCIOJIB3yEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYEecKHe SBICHUS W IPOLECCHl, HCIONb3YS
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISPHO-KMHETUYCCKOW TEOPUU CTPOCHUS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPH 3TOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTYyaIui PAKTHKOOPUCHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHOCIIEACTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHE M3 1-2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCJIOBHE, BBISABIIATH HEIOCTATOK JAHHBIX JUIS PEHICHHS 3aJlauH,
BBIOHpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pelleHus, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU TMOMOIIN (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHWE  WCCIEAOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIITOJIOKCHNE, OIICHWBATh IPABWJIBHOCTh TOPSAKA TPOBEIACHUS WCCIEIOBAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwUIspHBbIE SBIICHUS, 3aBUCHUMOCTh JIaBIEHHS BO3[yXa OT €ro o0béma,
TEMIEPATyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATYPhl JKUIAKOCTH W TUIOMATH €€ TIOBEPXHOCTH, DJJICKTPH3AIUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsiIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OopMyIupoBaTh NPOBEpPSEMbIC TPEANOIOKEHUs, COOMpPAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIE U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB
bu3nyecKuX BEIWYHH, CPaBHMBATh pPE3yJIbTaThl H3MEpPEHUN C y4€TOM 3aJaHHOI
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAU TOTEPEYHOTO CEYCHUS M YACIBHOTO CONPOTHUBIICHUS BEIIECTBA
MIPOBOIHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh MCCIIEIOBaHNe, COOMPaTh YCTAaHOBKY U BBIMOJHATH U3MEpPEHUs, Cleays
PEUIOKEHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUIl ¥ TPapUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh NpaBWJia TEXHUKH Oe30macHOCTH mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOMl HA HUX OMHUCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HArpeBaTeNIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUYECKUX IIETNEH C MOCIEAOBATEIbHBIM U MapaJIEIbHBIM COCIMHEHUEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LEnei;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALMIO O TMPUMEPax) MNPAKTUIECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30MacHOCTH TpU OOpalleHuH C TpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOMCK HWH(pOpManuu Quandeckoro coaepkanuss B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIAITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPH BBHIOJIHCHUN yUEOHBIX 3aJaHUNA HAYYHO-TIONMYJISAPHYIO JIUTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BIQJIeTh TMpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMAIUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHUs, 0000Ias
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITH  PE3yAbTaThl MPOCKTHOW WU  HCCIEI0BATENbCKOU
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (U3HKH, COMPOBOXK/IATH BRICTYIUICHUE TPE3EHTAIINEH;

® [pU BBINOJIHCHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHWNA (PU3MYECKHX TIPOIECCOB
pacnpeenaTh 00sS3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BHICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kiiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIyCKaHWS M TOIJOIIeHus, anbda, Oera- u Tamma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAaJICHHUE T, PABHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpakKEHUE U MPEJIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OINKCAHUIO UX XApPAKTEPHBIX CBOWCTB MU HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE MW3JIydYeHHE MPHUPOJHBIX MUHEPANOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SBIICHUS, UCIIONb3Yys PU3HYECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHLIUAJIbHAS HEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTelNb MPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHUI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYNH;

XapaKTepru30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTpPa)KEHHS U TMIPEJIOMIIEHUS CBETA, 3aKOHbl COXpPaHEHUs 3apsSAOBOrO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATh  INPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (UIUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE MU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IJISI PEIICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
bu3nUECKOil BETUYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METOJIOB,  MCIOJNB3ysd  ONUCAaHHE  HCCIEAOBaHUA,  BBIICIATH  IpOBEpsieMoe
MPEOJIOKEHNEe, OILICHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

MIPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaATHHUKA OT MAaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIUHENHHOE pacIpOCTpaHEHUE
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIEKTpP, M3YYEHHE CBOWCTB H300paK€HUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB H3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3ybTaThl, (POPMYIUPOBATH BBHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIIMYMH C HCIOJb30BaHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJeHus): MJIaHUPOBaTh MCCIEIOBAHHUE, CAMOCTOATEIbHO
coOuparb yCTaHOBKY, (DUKCHpOBAaThb pE3yibTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTh KOCBEHHBbIE H3MEpEHHUs (QHU3MUECKUX BEJIUYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOMparolmied JMH3BI, pPaJMOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEHHON MHCTPYKIMH, BBIYUCISTh 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IMOJyYEHHBIE pe3ylbTaThl C YYETOM 3alaHHOM MOrPEeUIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



® pas3nuYaTh OCHOBHBIC NPU3HAKU HM3YYCHHBIX (DU3MUECKHX MOJENel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOT'O S/pa;

® XapakTepu3OBaTh MPHUHLMIBI JEHCTBUS HW3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IIEPUCKOT, (poToarnmapar, ONTHISCKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® ICIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB MPHU PEUIeHUH Yy4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUS M300paKEHUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

® T[PUBOAWTH TpPHUMEpPHl (HAXOAWTh HWH(MOPMALNUIO O TMPUMEPAX) MPAKTUICCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU s OOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

® OCYIIECTBIATh TOWCK wuH(popMamuu ¢GU3HYECKOro coaepkanus B HHTepHeTe,
CaMOCTOSITENILHO (DOPMYIUPYS TMOUCKOBBIA 3allpoC, HAXOIUTh ITYTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

® ICIOJIb30BATh MPH BBHINOJHEHUN y4EOHBIX 33JJaHUN HAYYHO-TIONMYISPHYIO TUTEPATYPy
(bu3MYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUSA, MYyOJUYHO TMPEICTaBIATH
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COTPOBOXKAATh BBICTYIUIEHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.

COJAEP/)KAHUE OBYYEHUA

7 KVIIACC

Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®dusnka — Hayka o npupoje. SABnenus npupoabl. Ou3ndeckre sIBICHUS: MEXAHUUYECKHE,
TETIJIOBBIC, AJICKTPUIECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBHIC.

®dusndeckue BenWYUHBL. M3Mepenue Qusznueckux BeauunH. Dusnyeckue MNPHUOOPHI.
[TorpemHocTs 3mMepenuii. MexxayHapoaHasl CHCTEMA €UHHII.

Kak ¢u3mka u gpyrue ecTeCTBEHHBIC HAYKH HM3YYarOT MpHpoay. EcTecTBeHHOHAYYHBIN
METOJl TO3HaHWs: HaOJI0JeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpPKE THUMOTe3, O0O0bsicHeHHWe Habmogaemoro spieHus. OmnucaHue
(UBHYECKUX SIBICHUHN C IIOMOIIBIO MOJEIIEH.

Hemoncmpayuu.



1. MexaHn4eckue, TEIIOBbIE, JIEKTPUYECKNAE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.

2. Owuszuueckue MpuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U IH(PPOBHIM
npudopom.

Jlabopamopnwvie pabomot u onvimeol.

1. OmnpeneneHue LEeHbI JeICHUsS LIKAJIbl U3MEPUTEIBHOTO pHoopa.

W3mepenne pacCcTOSTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX TEI.

A WN

N3mepenne teMrepaTypbl NOpH IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIIEpaTypBhl.
6. IIpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBsi3b CKOPOCTHU JBHKEHHMSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBmxkenue, auddys3us. B3zanMomelicTBHE dYACTHI[ BEIIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTainyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddysuu.

3. HaGmronenue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WU OTTAKMBAHUEM YacCTHI]

BEILECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCTIOIb30BaHueEM GoTorpaduii).

2. OmnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe 1BHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenaHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacd€r myTH v BpeMeHH BUKEHUSI.

SIBnenne wHepnuu. 3aKOH WMHEpUMHU. B3auMmonelcTBHE Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTH JBMKEHHUsS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTs BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XapakTepucTHKa B3aummojaeicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3Mepenne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHWE TIATOTeHWs W cuja Tsoxectu. Cuita
TSOKECTH Ha Jpyrux IuaHetax. Bec Ttena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B mpupojie U TEXHHUKE.

Hemoncmpayuu.

1. HalmoneHne MEXaHn4ecKoro IBUKECHHUS Tea.

2. H3mepeHue CKOPOCTH IPSIMOJIUHEUHOIO JIBUKEHUS.

3. HaGmoneHue siBI€HUS MHEPLIUU.



4. HalnroneHue u3MEHEHHS! CKOPOCTH TIPH B3aMMOJICHCTBHUH TElL.
5. CpaBHeHHe Macc 10 B3aUMOJICUCTBUIO TEJI.
6. CroxeHue Cul, HallPaBJIEHHBIX 110 OJHOM NMPSMOIA.
Jlabopamopnwvie pabomot u onvimeol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue cpemHed CKOPOCTH CKOJBKCHUS OpycKa WIM IapuKa M0 HAKIOHHON
IJIOCKOCTH.

3. Omnpexaenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (IedopMaiii) MNPy KUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEHUA qaBieHus. /laBienue raza. 3aBUCUMOCTD
JaBJieHUs Ta3a oT o0bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['miapaBiandeckue
MEXaHHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLTHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

Hemoncmpavyuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo01maronirecs: CoCy/sl.

I'mppaBnnyeckuii mpecc.

[IposiBnenue neicTBuss aTMOCHEPHOTO TABJICHHS.

oV hswWwNPRE

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tena H

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue IUIaBaHWS TeJ: IUIABaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpy:KEHHOM B JKUIKOCTh
YacTH TeJa.

2. OmnpenenieHWE BBITAJKMBAIONIEH CHIIbI, JEUCTBYIOIICH Ha TeJO, MOTPYKEHHOE B
AKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECA CHJIbIL, JEHCTBYIOLIEH HA TEJIO B
JKUJKOCTH, OT MACCHI TeJla.

4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha

TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOHN B JKUIKOCTh YAaCTH TeJa U OT IUIOTHOCTH

JKUJIKOCTH.



5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM U OIpEAelIeHHe €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTnueckas M NoTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela IO

TOPU30HTAIILHOM TOBEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUHU.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammnyueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyuMBaHWE M KanWUIApHbIE sBIEeHUs. TemnoBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHUS YacCTHIIL.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. BUpl Teronepenayn: TeIIONPOBOAHOCTh, KOHBEKIIUS, H3ITYYCHHUE.

KonuuecTBOo TErmoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeIJIOBOro OamaHca. IlnmaBneHwe W oTBepeBaHHE KPUCTATUIMUECKHX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenpbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3alIUTa OKPYKaIOLEl Cpe/ibl.

3aKOH COXpaHEHUs U NPEBPALLEHUS] SJHEPTUH B TEIUIOBBIX MPOLECCaXx.

Hemoncmpayuu.

1. HaGmromenue 6pOyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddy3un.

3. HalGnronenue siBneHU cCMauyuBaHUS M KAWL PHBIX SBICHUH.
4. HalnrogeHue TeTIoBOro paciupeHust Tell.
5. H3meHeHue MaBiIeHHS Ta3a MPHU U3MEHEHUN 00bEMA U HarpeBaHUU WJTH OXJIAKICHUH.



6. IIpaBuna uzmepenus TeMiepaTypsl.

7. Bwupgpel reruonepenayu.

8. OxutaxkaeHue npu COBEpPIICHUU PaOOTHI.

9. HarpeBanue rpu coBepiieHUU pabOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEpATyphl MPH TIaBJICHUH.

13. Moaenu TeTOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITbI 1O OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHUs ra30B, KHUJIKOCTEH U TBEPIBIX TEJl.
4. OmnpeneneHue AaBjieHus Bo3ayxa B OalsIoHe IIIIPULIA.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJIEHUS BO3AyXa OT €ro o0béma u

HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka rumoTe3pl JIUHEHHOW 3aBUCUMOCTH JJUHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmoneHne n3MeHEHUs BHYTPEHHEH SHEPrUU Tejla B pe3yjbTaTe TEIUIoNepenadu u

paboThl BHEIIHUX CHII.

8. HccnenoBanue siBJeHUS TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpU TEIIIOOOMEHE C

HarpeTbIM METaJNIMYECKUM I[IUIHHAPOM.

10. Onpenienenue yeabHON TEIIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBJIEHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpuzaius Ten. J[Ba poma 3JIeKTpUUECKUX 3apsnoB. BzaumogeilcTBre 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUSI 3apsKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe nosie. Hanpsok€HHOCTD anekTpudeckoro nois. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukmn
MOCTOSTHHOTO TOKa. JIeHWCTBHS JIIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [as ydacTka Ienu.
[TocnenoBarenpHOE M MapaIeIbHOE COETUHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIHOCTH AJEKTPUYECKOTO ToKa. 3akoH [ koyms—JIeHma. DaeKkTpudeckue menu
Y TIOTPEOUTENH IEKTPUIECKOM SHEPTUH B ObITY. KOpoTKOE 3aMBbIKaHHE.

[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIS



HAa TPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOTO ToKa. lVcmonb3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporeHepatop. CrnocoObl MOMYyYEHUS JIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHLIUM Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa posia sNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJEKTPUUECKUX 3apsiI0B.
[TpOoBOAHMKY U TUAIEKTPUKH.
MonenrpoBaHue CUIOBBIX JTUHUI STEKTPHUUECKOTO TOJIS.
HIcTOYHUKH TOCTOSTHHOTO TOKA.
JleicTBHS STEKTPUUECKOT0 TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
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. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.

=
w

. I/I3MepeHHe QJICKTPHUUYCCKOI'O HAIIPS?KCHUSA BOJIBTMCTPOM.

=
H

. Peoctar u Marasus coOnmpoTHUBIIEHUM.
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. BzanMoelicTBre MOCTOSHHBIX MarHUTOB.
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. MOHGHHpOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJTOCOB MarHura.
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. MOHGHHpOBaHl/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.
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. OmbIT OpcTena.
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. MarautHoe nosne Toka. BHCKTpOMaFHI/IT.
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. I[eﬁCTBHe MAarauTHOIO I10JIAA Ha ITPOBOJHUK C TOKOM.

N
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. QHGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
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. UccrienoBanue sABiIeHUS 3IEKTPOMArHUTHON MHIYKIIMH.

N
w

. OneiTel Dapanes.

N
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. 3aBUCUMOCTDH HaIrpaBJICHHUA HHAYKIIUOHHOT'O TOKa OT YCJIOBI/Iﬁ €ro BOBHUKHOBCHUSI.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPHU3alluU TCII HH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
HCCJ’I@}IOB&HH@ HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIAA Ha IPOBOJHUKH U TUIJICKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHUe CUIIBI TOKA.

W3mepeHue u peryinpoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OnbITBI, JEMOHCTPUPYIONIME  3aBUCHUMOCTH  AJIEKTPHYECKOTO  COMPOTHBIICHUS
MIPOBOJHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUCHUS U MaTepHaa.

oOuhswnNR

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPHU TOCIEJOBATEILHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUUECKOTO TOKA, UIYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha PEe3UCTOPE.



12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JaMIIOUYKY, OT HaIpPsHKCHUS
Ha HEH.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBaHre MarHUTHOIO B3aMMOZCHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHne MarHMTHOIO IIOJs IOCTOSIHHBIX MAarHUTOB NpU HX OOBEOIUHEHUH U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA 3IEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
Mar"urTa OT CHJIbl TOKa M HAIIPABJICHUS TOKA B KaTyIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KII/l anekTpoaBurarebHONM yCTAaHOBKH.

21. OnbITHl 10 HMCCIIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHONM WHAYKLHHU: HCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIMOHHOTO TOKa.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOE mpsMoiMHEHHOe ABMkeHue. HepaBHoMmepHoe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoboaHoe manenne. OnbITh
lNanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. Ilepuon u vacrora obpamenus. JIluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJB)KEHHUS, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBuxenue 1aHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. Heecomocts n
[EepPErpy3KHu.

PaBHOBecue MaTepuaabHON TOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenne ummynesca. MMmynbe cuiibl. 3aKOH COXPAaHEHMS! HWMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexanuueckass pabota U MOLIHOCTb. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxxaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHW4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHHME TyT€H W TPACKTOPHUM ABUIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIIBHO

pPa3HBIX TEJI OTCYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MIPSMOJIMHEMHOIO IBUKCHMUS.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHHUSL.



o w

HaOnronenue nBukeHus Tena 1o OKpyKHOCTH.

HabumroneHne MexaHMUeCcKUX SIBJICHUH, IPOUCXOAIINX B cucTteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KCHHH OTHOCUTEIIBHO KaOMHETa (PU3HKH.
3aBMCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TeEIL.

M3MmeHeHune Beca Tea IpU yCKOPEHHOM JBUKCHHU.

. Ilepenaya nmiynbca npyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanus SHEPTUM NIPU B3aUMOJICHCTBUH TEIL.

. CoxpaHeHue UMIyJibca IpU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenue umnysbca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.
. HaGmroieHne peakTHBHOrO JBU)KEHUS.

. CoxpaHeHne MeXaHU4eCKOI 3HEpruy pu CBOOOJHOM MaCHUH.

16.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPHU JIBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

®

10.

11.

KoucTpynpoBanue Tpakta uisi pa3roHa U JaJbHEWIIEr0o PaBHOMEPHOTO ABM)KEHUS
[IapUKA WK TEJICKKH.

Omnpenenenue cpenHell CKOPOCTH CKONBXEHHsI OpyCKa WM JBIKEHHUS IIapuKa M0
HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU IO HaKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JBUKEHUU 0€3 HaudaabHOMI
CKOpPOCTHN IYTH OTHOCATCA KaK pPian HEYETHBIX quceii, TO COOTBCTCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenne ko3P huUIEHTa TPESHUS CKOTbKEHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYrOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HETIOABHUKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nesn 9. Mexanndeckue Kos1e0aHus1 M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: MEpHOA, 4acToTa,
aMIuTyna. MareMatud4ecKuil W NpPYKUHHBIM MasTHUKMW. lIpeBpamieHune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeinyxkaeHHsle koneOanus. Pezonanc. MexaHuyeckue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IpososbHbIE U MonepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh

e€ pacpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u yabTpa3BYyK.

Hemoncmpayuu.

1. Habmromenue xoneOaHuii Te Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGmonenue kosieOaHuii rpy3a HA HUTH U Ha TIPY>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOAHMI 1 pe30HaHCcA.



4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKyCTUYECKUH PE30HAHC.
Jlabopamopnwvie pabomot u onvimeol.
1. OmnpeneneHue 4acTOThl U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmpezaeneHue 4acTOThI U MEPHOJA KOJICOaHUH MTPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOJAA KOJEOAHMI MOABEUICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoOfa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH MepHOAa KOJeOAHUU Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJA KOJEOAHUNW MPYKUHHOTO
MasTHUKA OT MACChI I'Py3a U KECTKOCTU NIPYKUHBI.
7. W3mepeHue ycKopeHHs! CBOOOIHOTO Ma/ICHUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE IoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BouH. [lIkaa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoisiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TeneoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKoH npenoMiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHnE OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B numH3e. Onrtuyeckas cucrema ¢oToamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenne 6enoro ceera B ciekTp. OnbiTel HetoToHa. Ci0KeHNE CTIEKTPaTbHBIX 1IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.
Xon tydeit B coOuparomiei JTnH3e.
Xoq JIydeil B pacCeuBarolel JTUH3E.
[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.

W Nk WNE

[Tpuntun neiictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopens riasa.
11. Pa3noxeHue Genoro cBeTa B CIEKTP.



12. [TomyueHue 6em10ro CBEeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. MHccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjia MaJIeHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHS] CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tony4yeHnne n300paXeHUi C MOMOIIBIO COOMPAIOIIECH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPATOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0o CBETa B CIIEKTP.

Nowu s

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBIE
(UITBTPHI.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pesepdopaa n mimanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass momens aromHoro siapa. M3oromsl. PapnoaktuBHble mpeBpamenus. llepuon
IoJIypacnaaa aTOMHBIX sJIep.

SnepHble peakuyy. 3aKOHbI COXPAHEHMs 3apsZI0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3U
aToOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3.

Snepnas >HepreTuka. JIeHCTBUS paguOAKTUBHBIX U3JIyYECHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpavyuu.

1. CrnexTpsl U3JIy4€HUs U TOTJIOIIECHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CmekTp BozOpoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLUINX U3Ty4YEHUH.

. Perucrpanus u3inydeHus: NpUpoIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaGmroeHue CIUTOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3TyICHUSI.

2. UccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY IyTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpUTENEHO-0000MIAIONINI  MOAYJIb  TNpENHA3HAYeH [UIS  CHCTEeMaTHU3allud |
0000IIeHNsT IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO MIPH H3yYCHUN
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeMeT.

[lpy wW3yYeHWUH [OaHHOTO MOIYJS PpPEATH3YIOTCS W CHCTEMATH3HPYIOTCS  BUJIBI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX 0OecneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAayuYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICAOBAHMS SIBICHUH NPHUPOIBI U TEXHHKH,
OBJIQICHUE YMEHMSAMU OOBSICHATh (PU3UUECKUE SIBJICHUS, IMPUMEHSS IOJyYE€HHbIE 3HAHMA,
pelarhb 3aJa4u, B TOM YHCJI€ KaUECTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[TpuHIMNHAIBHO AESTEIHLHOCTHBIM XapakTep JAHHOTO pasjielia peaan3yercs 3a cuéT TOoro,
4TO 00y4aroLIrecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM TpeIaraeTcs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (M3HUYECKUE SIBICHUS
B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;
WCIIOJIb30BaTh HAYYHBIE METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHIA, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHECHHS BCEX M3BECTHBIX BUJOB SHEPIUU.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMHU OKPYKAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAayYHBI METO/ MO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 h::pi?;;:z;zi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
2 )41 4 1
3 HEPIHA, Macea, HIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBneHus: TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapietine xuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3MEI S ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE 1 CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 20 1 7 hgp::jll(r);.eg:;ci.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
AICKTPOMATHITTHA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SAIMOACHETBHACE TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJIHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Kpurepun ouenuBanusi. ®usuka. ACTpOHOMUSL.

Kpurepun oueHNBaHMS YCTHBIX OTBETOB Y4alIUXCs

OTMmeTka «5»: * yyaluiicss 00HaApyKUBaeT NPaBUJIbHOE MOHUMaHHUeE (PU3UYECKON
CYIIHOCTH paccMATPHBaeMbIX SIBJCHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U

TeOpHii, 1aeT TOYHOE ONpe/iesieHHe H MCTOJIKOBAHHE OCHOBHBIX INOHATHH, 3aKOHOB,
TeopHuii, a TAK;Ke BepHOe onpeeseHue pu3nuecKnx BeJMYUH, UX eAUHHIL

U C1I0CO00B M3MepeHHus;

* IPAaBUJILHO BBINOJIHAET YePTeKH, CXeMbl M TPauKu, CONYTCTBYIIIHE OTBETY;

* CTPOMT OTBET 10 COOCTBEHHOMY ILIAHY, CONPOBOKAAET PACCKa3 CBOMMHU IIPUMeEpPaMH,
yMeeT IPUMEHATH 3HAHUS B HOBOM CUTYallUM NPHU BbINOJIHEHUH

NMPAaKTHYECKUX 3a/IaHHUI;

* MO’KeT YCTAHOBHMTD CBSI3b ME:KI1Yy M3yUaeMbIMH 1 PaHee H3YYeHHBIMH B Kypce
(pu3uku Bonpocamu, a TaKxKe ¢ MaTePUAJIOM, YCBOEHHBIM IIPH U3Y4YEeHUHU

APYTHUX NpeMeTOB.

OtMeTKa «4»: - cTAaBUTCSH, €CJIM OTBET Y10BJIeTBOPsSieT OCHOBHBIM TPeOOBAHUAM K
OTBETY HA OTMETKY «5», HO B HeM He HCIO0JIb3YITCSl COOCTBEHHbIH IJIaH

paccka3a, CBOM IPpUMepPbl, He IPUMEHSIIOTCH 3HAHUS B HOBOM CUTYallMH, HET CBSI3H C
paHee M3y4YeHHBIM MaTEPHAJIOM U MAaTEPHAJIOM, YCBOCHHBIM NPH

HU3YYCHHH APYTUX MPeAMETOB.

OtMeTtka «3»: - cTaBUTCSH, €CJIM 00/IbIIAS YACTh 0TBETA Y/10BJIeTBOPsieT TPe0OOBAHUAM
K OTBETY HA OTMETKY «4», HO 00HAPYKUBAKOTCH OT/eJIbHbIE

npodeJibl, He MPeNATCTBYIOLIKE JAJIbHelIeMy YCBOCHUI0 IPOrPAMMHOI0 MaTepHaJia;
ydauuiicsi yMeeT NIPUMEHSTh MOJy4eHHbIe 3HAHUS NP pPellieHUuH

MPOCTHIX 3224 € MCMOJIb30BaHHEM I'OTOBBIX (POPMYJI, HO 3aTPYAHsSIeTCH NIPU PelleHuH
3ajad4, Tpedyommx npeodpazopanue popmy.i.

OtMeTKa «2»: - CTABUTCS B TOM CJIy4ae, eC/Id YYAlIUHCs He 0BJIajieJ] 0OCHOBHBIMH
3HAHUSIMH H YMEHHSIMH B COOTBETCTBHH C TPeOOBAHUSIMHU NIPOTPAMMBI.

Kputepun oneHuBanus pe3y/ibTaTOB BBINOJIHEHHA J1a00paTOPHOH padoThI

OrMmeTtka «5»: yyammiicsi BbINOJHSIET padoTy B NOJTHOM 00beMe ¢ co0/II0eHrneM
He00XO0AUMOii N0C/1e10BaTeILHOCTH NIPOBeIeHNs ONBITOB U M3MePeHHil;

* CAMOCTOSITEIbHO M PAIIHOHAIBLHO MOHTHPYET Heo0XoAuMoe 060py10BaHue, BCe
ONBITHI IPOBOAUT B YCJIOBHMAX H Pe:KMMAX, 00ecreyrBaOIIMX NOJydeHne

BEPHBIX Pe3yJbTAaTOB M BHIBO/IOB;

- co0uronaeT TpedoBaHNs 0e30MACHOCTH TPY/JA;

* B 0TYeTe NPABUJIBHO H AKKYPATHO JeJ1aeT Bee 3alliCH, Ta0IuLbl, pPUCYHKH, YEePTEKH,
rpa)MKH, BbIYHCJICHUS;

- 0e3 oIuUOOK NMPOBOAMT aHAIM3 NorpemHocTei (s 8-10 ki1accos).

OTMeTKa «4»: BBINOJHEHbI TPEOOBAHMS K OLIEHKE «5», HO YYEHUK J0MYCTHJ He10YeThI
WJIN HerpyOble OIIMOKH.

OtMeTKka «3»: pe3yJbTAT BbHINOJHEHHON YaCTH TAKOB, YTO M03BOJIsIeT NOJY4YUTh
NpaBUJIbHbIE BHIBO/JbI, HO B X0/1¢ IPOBECHHS ONBITA U H3MePeHHUil ObLIH

AONMyLIeHbI OIIMOKH.

OtMeTKa «2»: pe3yJbTAThl He MO3BOJISIIOT MOJYYHUTh NPABUJIBHBIX BHIBO/IOB; ONBITHI,
H3MepeHusl, BbIYNCIeHN s, Ha0/I101eHNs TPOU3BOAWINCH HEBEPHO.



Bo Bcex ciyuasix OeHKa CHUKAETCS, eCJIM YYeHUK He c00/1101aJ1 TpeOoBaHnil
0€30MacHOCTH TPyaA.

Kpurtepun oneHnBaHusi NMCbMEHHBIX KOHTPOJIBHBIX Pa00T (YUYUTHIBAETCS, KAKYIO
4acTh pa0oThl YUEHUK BBINOJTHMJI)

10-11 kiaacchl

OTMeTKH :

«3»: - BBINOJIHEHBI [IBA 32/1aHUS NIEPBOr0 YPOBHS (10X OYKBOM «a»)

«4»: - BbINOJIHEHbI TPH 32/IaHUS NIEPBOT0 YPOBHS

«5»: - BbINOJIHEHBI TPH 32/IaHUS NEPBOT0 YPOBHS U OHO 3a/IaHHE BTOPOT0 YPOBHSI
7-9 kyaaccobl

«3»: - BBINOJIHEHBI BCe 3a/IaHNsI IEPBOT0 YPOBHSI

«4»: - BbINIOJIHEHBI BCeE 3a/1aHNsI IEPBOr0 YPOBHSA M 0JHO 33J]aHNe BTOPOr0 YPOBHS
«S5»: - nATH 3aJaHNIi IEPBOr0 YPOBHS U BTOPOI0 YPOBHS

Kpurtepun oueHnBanusi yMeHUil pemiaTh pacyeTHbIe 321241

OT1MmeTKa «5» - B JIOTHYECKOM PacCy:KI€HUM U pellleHNH HeT OIMOOK, 3a/1a4a pelieHa
PalMOHAJILHBIM CIIOCO00OM.

OT1MmeTKa «4» - B JIOTHYECKOM PACCYKICHUM U PellIeHNH HeT CYIeCTBeHHbIX OIIN0OK,
HO 32/1a4a pellleHa HePAIHOHAJIBHBIM CIIOCOOOM MJIH JOMYIIEHO He

00J1ee ABYX HeCylIeCTBEHHbIX OIIMOOK.

OT1MmeTKka «3» - B JIOTHYECKOM PACCY KI€HUH HET CylIeCTBEHHbIX OIIUO0K, HO
JAOMYIIEeHA CYlIeCTBEHHAsl OIIMOKA B MATEeMAaTHUYEeCKUX pacyeTax.

OT1MmeTKa «2» - HMEIOTCH CylleCTBEHHbIE OIIMOKH B JIOTHYECKOM PacCyKIeHUU U B
pelieHnu.



YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

YYyeOHUKH:

e ®msuka. 7 xiracc / [epemkua A.B., aknmornepHoe o01ecTBO «M3maTenscTBO
«IIpocsenieHue

o  @usuka. 8 knacc / lleprimkun A.B., aknnonepHoe o0rmiectBo «31arenbcTBO
«IIpocBeuienue»

o @usuka. 9 xnacc / lleprimkun A.B., aknnonepHoe o0miectBo «M31arenbcTBo
«IIpocBeuienue»

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA'

e  ®usuka. 7 kiacc / leppiikun A.B., akimonepnoe obmiectBo «M3nareiabcTBo
«IIpocBenieHue»

o  @wusuka. 8 xiacc / llepeimkun A.B., aknnonepHoe obmiectBo «3marenscTBO
«IIpocBenieHue»

o  @wmsuka. 9 xnacc / llepeimkun A.B., aknnonepHoe obmiectBo «3garenscTBO
«IIpocBeieHue»

e (COopnuk 3ama4 no ¢usuke g 7-9 ximaccos / B.U. Jlykammk, E.B. MBanoBa.
JOIMOJIHUTEJIBHBIE MATEPHUAJIBI (Pekomenayemblie):

e Jlumaktudeckue MaTepuaisl o gusuke. 7 kiaace / Mapon A.E., Mapon E.A.
e JlumakTudeckue MaTepuaisl o gusuke. 8 kiaace / Mapon A.E., Mapon E.A.
e Jlumaktudeckue MaTepuaisl o gusuke. 9 kiaace / Mapon A.E., Mapon E.A.
e KoHTponbHbBIE U IPOBEpOUHBIEe PadbOTHI 0 (pusuke. 7 kimacc / 'pomuesa O.1.
e KoHTponbHbBIE 1 IPOBEpOUHBIEe PadbOTHI 0 (pusuke. 8 kimacc / 'pomuena O.1.
e KoHTponbHbIE 1 IPOBEpOUHBIEe PadboTHI 0 (pusuke. 9 kimacc / 'pomuena O.1.

e DIleKTpOoHHBIE 00pazoBarenbHble pecypebl (DOP): Buneoypoku, HHTEPaKTHBHBIE MOAEIIH,
TECTBI, TPEHAXKEPHI (JIOCTYI K pecypcaM MpeI0CTaBISCTCS yUUTENIeM, TIPH HAJTHMYHH)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI:

e Jlumakrudeckue MaTepHalbl, IpeCTaBICHHbIE Ha oOpa3oBaresbHol Tardopme Chepym.
e Poccuiickas 3JeKTpOHHas 1IKOJIa.

e MoCKOBCKas 3JISKTPOHHAsI LIKOJIA.

e SKuacc (ucronb3yercs 10 YCMOTPEHHIO YUUTES).

METOANYECKHUE PEKOMEHJIAIIUU JJIA YYUTEJIA:

e [IpumepHblie paboure NporpaMMbl 10 GpHU3HKe AJIsT OCHOBHOM HIKOJIBI (7-9 Kitacchl).
e Meroauueckue nocooust Kk yueOnukam ¢usuku mist 7, 8, 9 knaccos / [epoimkun A.B.
e PexoMeHmanmu no opraHu3aluy IPOESKTHON U NCCIIEIOBATEIBCKON NEATEIbHOCTH YJalTHXCH.

e lcnoap3oBaHKHE COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOIOIHH (TIpo0IeMHOE 00yUeHHE,
MPOEKTHAs AeITeIbHOCTE, MK T-TexHomoruu u mp.).

e  Opranusaius 1udHepeHIHPOBAHHOTO 00yUCHUS.



KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbI:

e KoHTponbHBIE pabOTHI (BXOIHBIC, TEMAaTHIECKUE, HTOTOBBIC) Iy 7, 8, 9 Kiaccos.
e CamocTosTenbHBIC PAOOTHI.

e Tectsl.

o [IpakTryeckue padboTHI (71a00paTOpHBIE PadOThI, IKCIIEPUMEHTATBHBIC 3a/1aHUS).
e 3ajaHus U1 IPOBEPKU JOMAIIHETO 33 JaHHS.

e  Marepuans! g moarotoBku k OI'D (9 kmacc).

JABOPATOPHOE OBOPYJ1IOBAHHUE
(Ilpu HaaM4uM B KaOuHeTe):

e Halops! 11 poBeieHHsT AEMOHCTPAIIIOHHBIX OIBITOB MO BCEM TeMaM Kypca (PU3UKH ISt 7-
9 KJ1accos.

e Habops! 15 mpoBeieHUs Tab0paTOpHBIX padOT MO BCeM TeMaM Kypca Gu3uku s 7-9
KJIaCCOB.

e lI3MepurenbHble TPUOOPHI (JIMHEHKH, CEKYHOMEPHI, ANHAMOMETPbI, aMIIEPMETPBI,
BOJIETMETPBI, TEPMOMETPBI, 0apOMETPHI U JIP. ).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

oOpasoBarenbHas miargopma Chepym



