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IHOACHUTEJIbBHAS 3ATINCKA.

PaGouass mnporpaMMa eCTECTBEHHOHAyYHOW HaNpaBIEHHOCTH MO  (usuke ¢
UCTIOJIb30BaHUEM o00opynoBanus LeHTpa «Touku pocra» ams 7-9  KiIaccoB OCHOBHOM
IIKOJIBl COCTaBJIE€HA U pa3paboTaHa B COOTBETCTBUU C:

e @epaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBanun B Poccuiickoii denepanum» (C U3M. U JOM., BCTYIl. B CHIY C
01.09.2020);

* TtpeboBanusaMu denepabHOro rocy1apCTBEHHOI0 00pa30BaTENBLHOIO CTaHIapTa
OCHOBHOTO 00111ero oopasoBanus (yTB. mpukazoM MHUHHCTEpCTBA 00pa30BaHUS
u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* [lacmoprom HaumoHanmpHOTO mpoekTa «OOpa3zoBaHue» (YTB. MNPE3UAUYMOM
Cogera nipu Ilpesuaenre PO no crparernuyeckomMy pa3BUTHIO U HAllMOHAJIbHBIM
IpoeKTaM, IpoTokoia oT 24.12.2018 Ne 16);

* TocynmapcrBenHoi  mnporpammont  Poccuiickoii ~ @enepaunu  «Pa3Butune
obpazoBanus» (yrB. [loctanoBnenuem IlpaButensctBa PD ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O0 yTBEepX)ACHUU TOCYAAPCTBEHHON MPOTrpPaMMBI
Poccuiickoit @enepaunn «PazBurue o0pazoBaHus»;

*  aBTOPCKOM MpOrpaMMoOil OCHOBHOTO 0OmIero oopazoBaHus 1o ¢usuke s 7-9
kinaccoB (A. B. Ilépemmukun, H.B. ®umonosuu, E.M.I'ytauk, M., «Jlpoday,
2015 r.);

* y4eOHBIM IJJAHOM W OCHOBHOH oOpa3zoBaTenpHOU mporpammbel OOO MBOY
«I1O Ne46x;

*  MeToauuecKuMl PEKOMEHAALUSAMHU 10 CO3/JaHUI0 U (YHKIHOHHPOBAHUIO B
00111€00pa30BaTEIbHBIX OPTaHU3ALMAX, PACHIOI0KEHHBIX B CEILCKOH MECTHOCTH
M MaJbIX TopoJax, LEHTPOB OOpa30BaHMA E€CTECTBEHHOHAYYHOH H
TEXHOJOTMYecKol  HampaBieHHocTed  («Touka  poctan)  (YTBepKIEHBI
pacnopsbkeHueM MunucTtepcTBa npocsenienusi Poccuiickoit denepanuu ot 12
saBapsa 2021 r. Ne P-

6).
Pabouas nporpamma peanuzyercs B yueOHukax A. B. Ileprimkuna «®Pusnka 7 ximaccy,
«Dusuka 8§ knaccey, «dusnka 9 xnaccey cucremsl «Beprukanby [leppimkun A. B., yueOHuK
IU1s1 o01ieo0pa3oBaTeNnbHBIX YUeOHbBIX 3aBenennii.M.: [Ipoda, 2020

[Tporpamma ONpEACIsAeT COACpPKAHUE U CTPYKTYpY  y4eOHOro
MarepHaia, mocjae10BaTeIbHOCTh €ro U3y4eHUs, MyTH (POPMUPOBAHHS CUCTEMbI 3HAHUH,
YMEHUH 1 crIocO00B 1A TENbHOCTH, Pa3BUTHSI, BOCIIUTAHHS U COLUATTN3AIIUH YUAIIUXCS.

Co3zmanne mneHTpa «Touka pocray mpeArnojaracT pa3BuTHe 00pa3oBaTeIbHON
nH(ppacTpykTypbl 00MI€00pa30oBaTeIbHONW OpraHu3alid, B TOM YHCJIE OCHAIllEHUE
0011e00pa30BaTeIbHOM OpraHnu3aLuu:



1. oGopynoBanuem, cpeicTBaMHU OOY4YeHHMS U BOCHHTAHUS JUIsI M3y4eHHUS (B TOM YHUCIE
HKCIEPUMEHTAIBHOT0) MIPEIMETOB, KypCOB, AUCIUIUINH (MOAYJEi) eCTeCTBEHHOHAyYHON
HANpaBJICHHOCTH MpPU peaji3alliid OCHOBHBIX OOIIE00Opa30BaTENbHBIX IMPOTPaMM H
JIONOJTHUTENBHBIX 00I1Ie00pa30BaTeIbHBIX MPOrpaMM, B TOM YHCIE JUIS PACIINPEHUS
cozepkaHus yueOHoro npeamera «Pu3nkay;

2. o0opynoBaHUEM, CpeICTBaMM OOydYeHHs M BOCIMTAHHS [UIS peaju3alMd MporpamMm
JIONOJTHUTEILHOTO 00pa30BaHuUs €CTECTBCHHOHAYYHOI HaNpaBICHHOCTE];
3. KOMIBIOTEPHBIM M UHBIM 000PYJOBAHUEM.

[IpodunbHbIi KOMIUIEKT 00OpyIOBaHUs oOecreynBaeT 3PPEKTUBHOE JTOCTHKCHHE
00pa30BaTEeNbHBIX PE3yJbTaTOB OOYYAIOIIMMUCS IO MPOrpaMMaM €CTECTBEHHOHAYUHOM
HalpaBJIEHHOCTH, BO3MOXHOCTh YIIIyOJEHHOIO M3Y4EHHUs OTAEIbHBIX IPEAMETOB, B TOM
yucie JUisi GOpMUPOBaHUS U300PETATENIBCKOT0, KPEaTUBHOTO, KPUTHUECKOTO MBIIUIEHUS,
pa3BuTHs  (QYHKUMOHAJIHHOW T'PAaMOTHOCTH y  OOydaloumuxcs, B TOM  YHUCIE
€CTECTBEHHOHAY4YHOU U MaTEMaTUYECKON.

3KCHepI/IMeHT SIBIISIETCSI UICTOYHUKOM 3HAHUU U KPpUTCPUCM UX UCTUHHOCTU B HAYKEC.
Konnenmus coBpeMeHHOTro 00pa3oBaHusl MOAPa3yMEBAET, YTO B yUeOHOM IKCIEPUMEHTE
BEIYUIYIO POJb JOJKEH 3aHATh CaMOCTOSITEJIbHBIA HMCCIEHOBATEIbCKUNA YUEHHUYECKUM
skcriepuMeHT. COBpeMEHHbIE HKCIIEPUMEHTAIbHbIE UCCIET0BAHUS 110 (PU3UKE yXKE TPYIHO
MpEaACTaBUTDb 663 HUCIIOJIB30BaHUA HE TOJBKO AaHaJIOT'OBBIX, HO n I_[I/I(prBBIX
U3MEPUTENBbHBIX MpubopoB. B  ®denepasbHOM rocynapcTBEHHOM 00pa3oBaTeIbHOM
cTaHgapre (nainee —
®I'OC) nponucaHo, 4TO OJHUM U3 YHUBEPCATBHBIX YUEOHBIX nericTBuil (nanee — Y'Y /),
nproOpeTaeMbIX YYalIUMHCS, JODKHO CTaTh yYMEHHUE <«IIPOBEICHUS OIBITOB, MPOCTHIX
SKCIICPUMCHTAIIbHBIX HCCHGHOBaHHﬁ, MMpsAMBIX n KOCBCHHBIX I/ISMCPCHI/Iﬁ C
HUCITIOJIB30BaHUEM aHAJIOT'OBBIX U I_[I/I(prBBIX HU3MCPUTCIIbHBIX HpI/I60pOB».

YueOHBIH IKCIIEPUMEHT 10 (PU3HKE, TPOBOIUMBIA HA TPAIUIIMOHHOM 00OpYIOBaHUH
(6e3 mpumenenuss UGPOBBIX TabopaTropuii), HE MOXKET B IOJTHOW Mepe O0EeCIeduTh
pelIeHrne BceX 00pa3oBaTeIbHBIX 3a/7a4 B COBpeMEHHOU mikosie. CIOKUBIIAsICS CUTYaIlHs
00yCIIOBJIEHA CYIIECTBOBAHUEM Psifia IPOOIIEM:

¢ TPAaaUIIUOHHOC IHKOJIBHOC O60py,HOBaHI/Ie H3-3a OrpaHUYCHUA TCEXHHYCCKHUX
BO3MOXKHOCTEH HE II03BOJISET MMPOBOAWUTH MHOT'UC KOJIMYCCTBCHHBIC UCCIICIOBAHUA,

® JUITMTEIIBHOCTh MPOBEACHUS (PU3MUECKUX HUCCIEIOBAaHUN HE BCETZIa COTacyeTcs ¢
JUTUTETLHOCTHIO YUeOHBIX 3aHSITHI;

* BO3MOXHOCTh IPOBEJCHUS MHOTUX (DU3NYECKUX HCCIEIOBAHUN OTPaHHMIMBACTCS

TpeOOBaHUSIMU TEXHUKH O€30MTaCHOCTH U JIP.

Hudpoas naboparopusi KapAUHAJIBHBIM 00pa3oM M3MEHSAET METOIUKY H
coJiepKaHue HKCHEPUMEHTATBHON JeSITeIbHOCTH u IIOMOTaeT peLuTh
BBILIIETIEpeUUCIieHHbIe Tpo0seMbl. Lupokuil cHekTp HUQPPOBBIX JATYUKOB ITO3BOJISET
ydJamyMces: 3HAKOMHUTBCS C TapaMeTpamMH (U3UYECKOro SKCIHEpUMEHTa HE TOJBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C momMomnipio nmupoBoii 1abopaTopun
MOYKHO TPOBOAMTDH JJHUTEIbHBIH HKCHEPUMEHT JaXKe B OTCYTCTBHM JKCIIEPUMEHTATOPA.

I[Ipu »TOM wuU3MepsieMble MJaHHBIE M pe3ylIbTaThl HUX OOpabOTKUM OTOOpaxkaroTCs
HETOCPEACTBEHHO Ha SKpaHe KOMIIbIOTepa.



B mpouecce GpopmMupoBaHUs IKCIEPUMEHTAIBHBIX YMEHUN MO (U3UKE yUYaAIIUHCS YUUTCS
NPEICTaBIATh HH(OPMAIMIO 00 UCCIICTOBAaHUH B YETHIPEX BUAAX:

e B BepOaTbHOM: OIMCHIBaTh OSKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIb
JKCIIEPUMEHTa, (PUKCUPOBATh BHHUMaHHWE Ha H3MEpPSAEMbIX (PU3UUYECKUX BEIWYHHAX,
TEPMUHOJIOTUY;

* B Ta0JMYHOM: 3aIOJHATH TAaOJNHIBI JAHHBIX, JISKAIIMX B OCHOBE IOCTPOCHUS
rpauKkoB (IMPU ATOM Yy YYAIIUXCS BO3HUKAET MEPBUYHOE MPEACTABICHHE O MacliTadax
BEJINYMH);

* B rpau4eckoM: CTPOUTHh TI'padUKH MO TAOJUYHBIM JAHHBIM, YTO IIO3BOJISIET
NepeiTH K BBIIBWKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAYy (U3NYECKUMU
BEIMYMHAMHU (IIPH  3TOM YYMTENb TOKa3blBaeT MPEUMYIIECTBO B BHU3yaJIH3alUU
3aBHCHUMOCTEH MEX/ly BeJIM- YMHAMU, HAaTJISAHOCTh U MHOTOMEPHOCTH);

e B aHaJWTUYeCKoM (B BHUJE MaTeMaTHYEeCKHUX ypaBHEHUH): TPUBOJIUTH
MaTeMaTUYeCKOe OIKMCAaHUuEe B3aUMOCBS3M (PU3UYECKMX BEJIMYMH, MaTeMaTUYecKOe
000011IeHIE TIOTYUYCHHBIX PE3yJIbTaTOB.

[Tepexon k KakIOMy ATamy MpeacTaBieHus HH(OpPMalUY 3aHUMAET T0CTATOYHO OOJIbLION
MPOMEXYTOK BpeMeHH. be3ycinoBHo, B 7—9 Kkitaccax 3TOT mporiecc HeoOXOoauM, HO B CTapIIuX
KJIaccax 3TO BpeMsi MOXHO ObLIO ObI OTBECTH Ha pelieHue 0oyiee BaXKHBIX 3a7a4. B aTom miaHe
uppoBbie  Ta0OPATOPUU TO3BOJISIIOT CYIIECTBEHHO HSKOHOMHTH BpEMs, KOTOPOE MOXKHO
NOTPaTUTh Ha (QOPMHUPOBAHHE HCCIIECIOBATENLCKIX YMEHUN Y4YalUXCs, BBIPAKAIOIIUXCS B
CIEAYIOLIUX JEUCTBUSAX:

e omnpeneneHue MpoOIeMBbl;
* TI0CTaHOBKA UCCIIEIOBATEILCKOM 3a1a4K;
¢ IUIAHUPOBAHHUC PCIICHUA 3a/1a4U;

® [OCTPOEHHE MOJICIIEH;

* BBIJBIKEHUE THIIOTES;

® SKCIIEPUMEHTAIIbHAS MPOBEPKA TUTIOTES;

¢ aHaJIM3 JAaHHBIX SKCIICPUMCHTOB HUJIN Ha6J’IIO,Z[eHHﬁ;
e (QopmynupoBaHHE BEIBOJIOB.

[Mocnemqaue TOABI Yy YydYalmIMXCsl HAONIOJAeTCs HHU3Kas MOTHBAIMS HM3yYCHHS
€CTeCTBEHHOHAYYHBIX TUCIUIUIMH W, KaK CJIEJCTBHE, TaJlcHHEe KauecTBa OOpa30OBaHMS.
Hudposoe yuebHOEC 000pYyAOBaHKE MTO3BOJISIET YIAITUMCS O3HAKOMHUTHCSI C COBPEMEHHBIMU
MCTOdaMH HUCCJICAOBAHUSA, NPUMCHACMBIMU B HAYKC, a YUUTCIIO — IPUMCHATL Ha
NPaKTUKE COBPEMEHHBIC TMEeIarormuecKiue TeXHONOTHHU. [103ToMy TiTaBHOHM COCTaBIsIONICH
komruiekTa «Toukol pocTa» SBISIOTCS HU(POBBIC Ta00paTOPHH.

[Ipeqmaraemass mporpaMma peagu3yercssi ¢ MOMOIIBI0 Y4eOHO-METOJUYECKUX KOMIUIEKTOB
(YMK).

YMK miist kaxa0ro Kiacca BKIIOYAET: YICOHUK, 3aJa4HUK, METOJIUYCCKUE MAaTePUAIIBI IS
YUHUTEIIs, CAMOCTOSITEIIbHBIC U KOHTPOJIbHBIC PAOOTHI.

[Tnanupyrorcst crnenyromue (GOpMBI OpraHU3AMU  y4eOHOTO Tporecca: (POHTAIBHBIC,

KOJUIEKTUBHBIE; TPYMIOBLIe; padoTa B Mape; WHIUBUAYAIbHbIE.



B mpenogaBanuu mnpeamera OyAyT — HMCIONB30BATHCS CICAYIONINE TEXHOJIOTHUU H
METO/IBI: JTUYHOCTHO-OPUEHTUPOBAHHOE o0yueHue; poOJIeMHOE oOydeHue;
nuddepeHIMpoBaHHOEe OOYYECHHE,; TEXHOJOTMH OOyYeHHs Ha OCHOBE pEIICHUs 3aJad;
MCTObl HHAUBUAYAJIBHOT'O OGy‘IeHI/I}I.

OcobeHHOEe 3HAaueHWE B TPENOJAaBaHUM (UMK HMEET IIKOJbHBIA (U3NYeCKuit
HKCIEPUMEHT, B KOTOPBIA BXOIAT JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CaMOCTOSITEIIbHBIC
nabopaTopHbIe paOOThI YUaIIUXCS.

Hesabro u3yvyenusi pU3NKH B OCHOBHOM HIKOJIe SBJIACTCH:
1) B HAMpAaBJICHNH JJUYHOCTHOTO Pa3BUTHUS

- BOCIIMTAHHUC TOTOBHOCTH o6yqa101u1/1xc;{ K CaMOpa3BUTHIO U CaMOO6p330BaHI/IIO Ha OCHOBEC
MOTHBAIIUH K 06yquI/1}0 1 ITO3HAHHIO,

-(opMupoBaHNe IEHHOCTH 3I0pOBOTO U Oe3omacHOro oOpas3a JKU3HH, MPaBUI
UHAUBUIYAIBHOTO M  KOJUIEKTUBHOIO 0O€30IIaCHOrO TIOBEJECHHUS B Ype3BbIYANHBIX
CUTYalUsX, YTPOKAIOUINX KU3HU U 3I0POBBIO JIIOAEH, MPAaBUJI NOBEJCHHS HAa TPAHCIIOPTE
U Ha Joporax. -BOCIHUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HATH IMPHUPONY,
HEOOXOMMOCTH Pa3yMHOTO HCIIOJIb30BAaHUS JOCTIDKCHHM HAYKH W TEXHOJOTUH JUIA
JabHEHIIEro pa3BUTHS YeIOBEUECKOTO O0IIECTRA;

-pa3BUTHE YBaXXCHMUS K TBOPLIAM HAyKH M TEXHUKHU; OTHOIICHUS K (U3UKE KaK K DIEMEHTY
00111€4eNTOBEYECKON KYIbTYpPHI;

2) B MeTanpeIMeTHOM HaNpaBJIeHUN

OCBOCHME 3HAHUN O MEXaHUYECKUX, TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX
SIBICHUAX; BEIMYMHAX, XAPAKTCPU3YIOLIMX OTU SBJIEHHUS;, 3aKOHAaX, KOTOPBIM OHU
HNOJYUHSAIOTCS; METOJIaX HAY4YHOTO MO3HAHMS NPUPOAbI U (OPMHUPOBAHUS HA ATOH OCHOBE
npeCcTaBiIeHu 0 PU3NIECKON KapTHHE MUPA;

OBJI/ICHUE YMEHHUSMHU TPOBOAMTH HAOIIOACHUS MPHUPOJIHBIX SBICHHH, ONMUCHIBATH U
00001aTh pe3ynbTaThl HAOMIOACHUHN, MCIIONB30BaTh MPOCThIE M3MEPUTENbHBIE MPHOOPHI
UL U3ydeHUs (U3MYECKHX SBICHWH; NPEACTAaBIATH pe3yNbTaThl HAOMIOACHUH WIH
U3MEpeHnii B BuAe TaOMuUI, TpaduKOB W BBIABIATH HAa 3TOW OCHOBE SMIMPHYECKHE
3aBUCUMOCTH; TPUMEHSTH TIOJyYeHHBbIE 3HAHUS s OOBSICHEHUS Pa3HOOOPA3HBIX
OPUPOJHBIX SIBICHUA W TPOLIECCOB, NMPUHIMUIOB JCHCTBUS BAKHEHIINX TEXHHUUYECKUX
YCTPOMCTB, IS pelieHns (U3NIecKuX 3a/1a4;

pa3BUTHE  TO3HABATENIbHBIX  HMHTEPECOB, HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX
crocoOHOCTEl B mpouecce  pemieHuss  (GU3MYECKUX  3aJad W BBINOJIHEHUS
JKCIIEPUMEHTANIBHBIX HCCIEI0OBAaHUI; CIIOCOOHOCTH K CaMOCTOSITEIbHOMY MPHOOPETEHUIO
HOBBIX 3HaHUI 10 (U3HKE B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU U UHTEPECaMU;

- HCIIOJB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU I pElIeHHS WHOOPMAIMOHHBIX H
KOMMYHUKAITMOHHBIX YYEOHBIX 3a/Jad, B TOM YHCJIC: BBIYHCIICHHE, HAIMCAaHUE IIHCEM,
COYMHEHHH, TOKIa0B, pedepaToB, CO3aHUE MPE3EHTAIIUN U JIP.;



IlnanupyemMblie pe3yabTaTbl 0CBOCHUS Y4eOHOr0 npeaMera «Pu3nkay.
JINYHOCTHBIMH pe3yJbTaTaMu 00ydeHus pusuke B 7-9 Kimaccax SIBISIOTCS:

* pa3BUTHE T[O3HABATEIbHBIX  HMHTEPECOB,  HMHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH yUarmxcs;

* yOEXIEHHOCTh B BO3MOXXHOCTH IIO3HAHHUS MTPHPOABI, B HEOOXOJAMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHMIKEHUM HAyKW M TEXHOJIOTMW [JIs JaJbHEUIIEro pa3BUTHS
YeJI0BEYECKOro OOIecTBa, yBaXKCHHWE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHUE K
(du3uKe KaK JIEMEHTY 001IeUeIOBEYeCKOM KYIbTYpHI;

*  CaMOCTOSTEIHHOCTh B MPHUOOPETEHUU HOBBIX 3HAHUIA U TPAKTHUECKUX YMEHU;

* TOTOBHOCTH K BBIOOPY KHU3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEpPECAMU
1 BO3MOXXHOCTSIMHU;

* MoTuBalusg 0Opa3oBaTENbHON JEATEIBHOCTH IIIKOJFHUKOB HAa OCHOBE JHUYHOCTHO
OPUEHTHPOBAHHOTIO MOAXO0A;

* (¢opmMupoBaHUE [IEHHOCTHBIX OTHOIICHHH IPYT K APYTY, YUYUTEII0, aBTOPAM OTKPBITUN U
U300peTeHMH, pe3yabTaTaM 00ydeHUsI.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMu 00ydeHHs PU3nKe B 7-9 Kaccax SIBISIFOTCS:



OBIIQJICHNEC HABBIKAMHU CaMOCTOSITEIILHOTO MPUOOPETEHUs HOBBIX 3HAHUH, OpraHHU3aIliH
yueOHOM JesITeNbHOCTH, MOCTAHOBKHU LIeJieH, MIaHUPOBAHMS, CAMOKOHTPOJS U OLIEHKH
pe3yNbTaTOB CBOEH [1EATEIbHOCTH, YMEHHUSMH MPEABUAECTH BO3MOXKHBIE PE3YJIbTAThI
CBOUX JICHCTBUM;

* MOHUMaHUE PAIUYUN MEKITYy HUCXOMHBIMHU (haKTaMU W THUIMOTE3aMHU IS MX OOBSICHEHUS,
TEOPETUYECKUMH MOJENIMU U peajJbHbIMU OOBEKTAaMH, OBJAJCHHE YHHUBEPCAIbHBIMU
y4eOHBIMH JICUCTBUSIMH HA TPUMEpax TUIOTE3 i OOBSICHEHHS] MU3BECTHHIX (DAKTOB U
AKCIIEPUMEHTAIFHOW TPOBEPKH BBIIBUTAEMBIX THUIOTE3, Pa3padOTKH TEOPETHUECKUX
MOJIEJIEN MTPOIECCOB WIIH SIBJICHUI;

* (opmMupoBaHUE YMEHUI BOCIIPUHUMATD, IepepadaThIBaTh U MPEABABIATH HH(POpPMALIHIO B
CIIOBECHOM, OOpa3HOW, CHMBOJMYECKOW QopMmax, aHAIM3UPOBATh U TMepepadaThIBaTh
MOJIyYUEHHYI0 HH(OpPMALMIO B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/a4yaMH, BbIIEIATh
OCHOBHO€ COJIEp)KaHUE MIPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MMOCTABIICHHBIE
BOIIPOCHI U U3JIarath €ro;

* MpUOOPETEHHE OMBbITa CaMOCTOSTENBHOTO IMOWCKA, aHaIM3a M oTOopa WHMOpMANUU C
MCIOJIb30BAaHUEM PA3IUMYHBIX UCTOYHMKOB M HOBBIX MH()OPMALMOHHBIX TEXHOJOTHH IS
pellIeHrs MO3HaBaTEeIbHbBIX 3a/1a4;

* pa3BUTHE MOHOJOTMYECKOW W AUATIOTMYECKOW peud, YMEHHUS BbIPa)KaTh CBOM MBICIU U
CIIOCOOHOCTH BBICIYIIMBATh COOECENHUKA, MOHUMATh €ro TOYKY 3pCHHs, TPU3HABATH
MPaBo JPYroro 4ejoBeka Ha HHOE MHEHHE;

* OCBOCHHE MPUEMOB JECHCTBUI B HECTAHIAPTHBIX CUTYALUSIX, OBJIAJIEHUE IBPUCTUUECKUMU
METOJaMH PEIIeHUs MPooIIeM;

* (QopmupoBaHue ymMeHHIl paboTaTh B IPYyMIE C BHIIOJHEHHEM Pa3IMUHBIX COIHAbHBIX
podiel, MpeACTaBIATh U OTCTAUBaTh CBOU B3TJISABI M YOSKICHHUS, BECTU JUCKYCCHUIO.

PeryasituBubie YY /|

OOyuaromuifcs MOTYyYUT BO3ZMOXKHOCTD I (DOPMUPOBAHUS CIEIYIONUX peryasTuBHbIX Y Y/I. 1.
YMeHHe caMOCTOATENbHO ONPENENATh eI 00ydeHUs, CTaBUTh U (POPMYITHPOBATH HOBBIC 3a/1a4l
B yqe6e U II03HaBaTeJILHOU ACATCIIbHOCTH, pPa3BUBATb MOTHUBbBI W HHTCPCCHL CBOEH 1I0-

3HABaTEIBHOM AeITeNbHOCTH. O0YyUaromunics CMOKET:

*  AHATU3UPOBATH CYIIECTBYIOIIME U IUIAHUPOBATH OyaylIue 00pa3oBaTeIbHbIE PE3yIbTaThI;

*  uaeHTH(UIMPOBATH COOCTBEHHBIE MPOOJEMbI M ONPENCIATh IJIaBHYK Mpodiemy; [ |
BBIJIBUTaTh BEPCHM PpEIICHUS MpoOJeMbl, (OPMYIHPOBATH THIIOTE3bl, MPEIBOCXHILIATDH
KOHEYHBIN pe3yybTaT;

* CTaBUTH LIEJb JIEATEIHLHOCTH HA OCHOBE OIpeneia€HHONW MpoOJieMbl U CYIIECTBYIOIIMX
BO3MOKHOCTEIH;

e (QopmynupoBaTh y4yeOHbIE 3aJayd Kak IIard JOCTH)KEHUS TIOCTaBJICHHOW IIeNu
NesITeNIbHOCTH;

*  00OCHOBBIBAThH IIEJIEBbIE OPHUEHTUPHI U MIPUOPUTETHI CChUIKAMU Ha LIEHHOCTH, yYKa3bIBasi U
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I1aroB.

2. YMeHHE CaMOCTOSITENIBHO IUIAHUPOBAaTh IYyTH JOCTHKEHMsI ILeJleid, B TOM 4YHCIIe
aNbTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HamOosee 3P(HEKTUBHBIE CIOCOOBI PEHICHUS
y‘IGGHBIX U IIO3HABATCJIBHBIX 3a/1a4.



[

OOyJaromuiicss CMOXKET:

3.

onpenensaTh Heooxoaumoe(bie) TeCTBUE(s]) B COOTBETCTBUU C yUeOHOM M ITO3HABATEIbLHON
3aJladyaMU U COCTaBJISITh AJITOPUTM €ro(UX) BBITOJIHEHUS;

000CHOBBIBATh W OCYIIECTBISATH BBIOOp Hambosee 3(PGEeKTHBHBIX CIIOCOO0B pEHICHUS
y4eOHBIX U MO3HABATEIBHBIX 3a71a4;

OTpeACNATh/HaXOqUTh, B TOM YHCJIE U3 NPEIJIOKEHHBIX BAPUAHTOB, YCIOBHUS IS
BBITIOJTHEHUS Y4€OHOM U MO3HABATENBHON 3a/1a4;

BBICTpanWBaTh JKU3HEHHBIE IUIAHBI HAa KpPAaTKOCpPO4YHOE Oyaymiee (3asBIsATH II€NIEBhIC
OpUEHTHUPBI, CTaBUTh aJeKBaTHbIE WM 33Jauyd W TMpeajaratb JAEWCTBUA, yKas3blBas H
00OCHOBBIBAS JIOTHYECKYIO TTOCIIEI0BATEIHHOCTH I1ar0B);

BBIOMpATh W3 MPEIJIOKEHHBIX BAPHAHTOB M CaMOCTOSITENILHO HCKATh CPEACTBA/PeCcypChI
JUTSL PEIIeHUs 3a]]a4un/ TOCTHKEHUS TIeIIH;

COCTaBIATh IUIAH  pemieHus npoOnembl  (BBIIOJHEHUS  MPOEKTa, TMPOBEACHHUS
HCCIeI0BaHU );

OTpeeNATh MOTEHLHAJIbHbIE 3aTPyIHEHUS MPH PEHIeHUH Y4eOHOM M MO3HaBaTeNbHOM
3a/lauM U HaXOJUTh CPEACTBA JUISL UX YCTPAHEHUS,

OIHCHIBATh CBOM OIBIT, 0OPOPMIISISL €r0 AJIs Mepefadn APYTUM JIIOJSIM B BUIE TEXHOJIOTHH
pellIeHrs MPaKTUYECKHUX 3a]a4 OMPeeIEHHOr0 Kiacca;

IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYATIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
YMeEHUE COOTHOCHTH CBOM [EHCTBUS C TUIAHHUPYEMBIMU pE3YIbTaTaMHU, OCYIIECTBIISTH

KOHTPOJIb CBOEH JEATENIbHOCTH B TPOLIECCe JOCTHMIKEHUS pPEe3ylbTaTa, ONPEACsITh CIOCOOBI
JEeWCTBUI B paMKax MpPEUIOKEHHBIX YCIOBHI M TpeOOBaHMN, KOPPEKTHPOBATH CBOM JICHCTBHS B

COOTBETCTBHH C U3MEHSIIONICHCS cuTyanueit. OOyqaronuiics CMOXKeT:

ONpEAENsATh COBMECTHO C IME€JaroroM U CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUH OIICHKU CBOEH yueOHOMU AesITeNbHOCTH;

CUCTeMAaTHU3UpOBaTh (B TOM YHCJE BHIOMpATh NMPUOPUTETHBIE) KPUTEPHUU IUIAHUPYEMBIX
PE3yNIbTAaTOB U OLEHKU CBOEH e TEIbHOCTH;

oTOMpaTh HWHCTPYMEHTBHI Ui OLEHUBAHUS CBOCH JEATEIBHOCTH, OCYIIECTBISTD
CaMOKOHTPOJIb CBOEH JEATEIHLHOCTH B PaMKaX IMPEIIOKEHHBIX YCIOBH ¥ TpeboBaHuii; [ |
OLICHUBATh CBOIO JESATEIbHOCTb, APTYMEHTUPYS NMPUYUHBI JOCTHXKEHUS WA OTCYTCTBUS
IJIAHUPYEMOT'O PE3YbTaTa;

HaXOJUTh JOCTATOYHBIC CPEACTBA AJI BBIMOJHEHUS YIEOHBIX ACHCTBUN B U3MEHSIOMICHCS
CUTYaIlUU W/WIN IPU OTCYTCTBUU INIAHUPYEMOTO PE3yNbTara;

paboTas Mo CBOEMY IJIaHy, BHOCHUTh KOPPEKTHBBI B TEKYILYIO JEATEILHOCTH Ha OCHOBE
aHalIM3a W3MEHEHWM CUTyalluu [Js TOJY4YEHHUs 3alllIAHUPOBAHHBIX XapaKTEPUCTHUK
POAYKTa/pe3ynbTraTa;

YCTaHABIMBATh CBSI3b ~ MEXJY TOJYYCHHBIMH  XapaKTEPUCTUKAMH  MPOAYKTa U
XapaKTEePUCTUKAMHU Tpoliecca AEATEIbHOCTH U N0 3aBEPIICHUH JEATEIbHOCTH MpeiaraTh
M3MEHE- HHME XapaKTEepUCTUK Ipolecca Uis MOJyYeHUs YIYYIICHHBIX XapaKTEePUCTUK
IPOJYKTa;

CBEpSITh CBOM JCHCTBUSI C II€bI0 W TPU HEOOXOAWMOCTH HCHPABIATh OIIHMOKH
CaMOCTOSITENILHO.
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4. VYMeHHE OIICHMBATh IPABUJIBHOCTH BBIMOJHEHUS Yy4eOHOM 3amay, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHus. O0yJaromuics CMOXKET:

*  OmNpeIesITh KPUTEPUHM MPABHIBLHOCTH (KOPPEKTHOCTH) BBINOJHEHHs y4eOHOH 3amauu; [ |
aHAJIM3UPOBaTh U 00OCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBITTOJIHEHUS YIeOHOH 3a/1a4H;

e cBOOOJHO TOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH U CAMOOIICHKH, UCXOJIS U3
[EJIA ¥ UIMEIOIIUXCS CPENICTB, pa3indasi pe3yIbTaT U CIIOCOOBI ICHCTBHIA;

* OIICHWBaTh TPOIYKT CBOCH JEATETBHOCTH 10 33JaHHBIM W/WIK CaMOCTOSITEILHO
OTpeNIeIEHHBIM KPUTEPHSIM B COOTBETCTBHH C I[EIBIO ACSATEIBHOCTH;

* 00OCHOBBIBATH JIOCTHXKMMOCTh I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIGHKH CBOUX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

(UKCUPOBATh U AaHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. BrnageHne ocHOBaMH CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSTUS PEIICHUN U OCYIIECTBICHHS
OCO3HaHHOTO BHIOOPA B yueOHOI 1 TTO3HABATEILHON AEATEIbHOCTH.

OOyuaromuiicss CMOXKET:

* HaOIIOJATh U aHATU3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO JACATEIbHOCTD U
JeSATeIbHOCTh JPYruX 00y4aromuxcs B Ipolecce B3auMOIIPOBEPKH;

* COOTHOCHUTH pEaIbHBIE U TUITAHUPYEMbIC Pe3yJbTaThl WHANBUAYAIbHONH 00pa3oBaTelbHOU
JESTeTbHOCTH U JIENaTh BHIBOJIBI,

* [PUHUAMATh pPEIICHHE B yYeOHOW CUTYAIIMH U HECTH 3a HETO OTBETCTBCHHOCTB;

*  CaMOCTOATEIBHO ONpPENENSITh MPUYMHBI CBOETO YCIeXa WM Heyclexa M HaXOIUTh
CIOCOOBI BBIXOJIa U3 CUTYAIH HEYCIeXa;

* PpETPOCHEKTUBHO OIpEAeysaTh, Kakuhe ACWCTBHUS IO PEHICHHIO Y4eOHOH 3amauu Win
nmapamMeTpbl 3THX JCUCTBUN MPHUBEINW K IMOJYYEHHUIO HWMEIOIICTOCS MPOAYKTa y4eOHOH
NeSTeIbHOCTH;

* JIEMOHCTPUPOBATh  NPUEMBI  PETYISALUUUA  TCHUXO(PU3UOIOTHUECKUX/IMOIUOHAIBHBIX
COCTOSIHMM g JNOCTHXKeHUsT d(ddexra ycrmokoeHus (YCTpaHEHHS HMOIMOHAIBHON
Hanpsok€HHOCTH), d(dexTa BoccTaHoBIeHHS (OcTableHUs TMPOSIBICHUN YTOMIICHUS),
a¢dekTa akTUBU3AIMH (TTOBBIIICHUS TICUXO0(PU3UOIOTUIECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbie YY /]

OOyuaromuiicst MOTYYUT BO3MOXKHOCTD ISl POPMUPOBAHUS CIISAYIONINX TTO3HABATEIbHBIX Y Y /1.

1. VYMmenue ompenensTh TMOHSATHS, CO3JaBaTh OOOOIICHHS, YCTAaHABIMBATH AHAJIOTHUH,
KIaccu(UIMpPOBaTh, CaMOCTOSTENBHO BHIOMPATh OCHOBAaHHS M KPUTEPUH  JUIA
KJ1accu()UKAIMKU, YCTaHABJIMBATh TPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE
paccyxIeHne, yMO3aKIoueHUue (MHIYKTUBHOE, ICIyKTHBHOE, 10 aHAJIOTHH) W JeNaTh
BBIBOJIBI.

OOyuaromuiicss CMOXKET:



* moxOHpaTh CIIOBA, CONOJYMHEHHBIE KIIOYEBOMY CJIOBY, OINPEICIIAIONINE €ro MPU3HAKU U
CBO¥iCTBa; [ | BBICTpaWBaTh JOTHYECKYIO IEMOYKY, COCTOSIIYIO M3 KJIFOYEBOTO CIIOBA U

CONOAYMHEHHBIX €My CIIOB; [ | BBIACISATH OOIIMA TPU3HAK JBYX HIH HECKOJIBKHX
MIPEIMETOB HITH SIBIICHUI U OOBSICHATH HX CXOJICTBO;

* 00BEIMHATH MPEIMETHI U SIBJICHUS B TPYIIIBI TI0 OMPEACIEHHBIM MTPHU3HAKAM, CPAaBHUBATD,
KJ1accuuImpoBaTh ¥ 000011aTh (DaKThI U SBJICHUS,

*  BBLICIATH SIBJICHUE M3 OOIIETO psifa APYTrUX sSBICHUN;

*  OmpeaessATh 00CTOSTENbCTBA, KOTOPHIE MPEAIIECTBOBAIN BO3HHUKHOBEHHUIO CBSI3U MEXITY
SIBIICHUSIMHA, W3 OJTHUX OOCTOSATENBCTB BBIICIATH OINPEICISIONINE, CIOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBIICHUS, BBISIBIIATH IPUYUHBI U CIICJICTBUS SBJICHHUIA,

* CTPOMTbH pacCyXICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBICHHSM U OT YaCTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

* CTPOMTH pacCyXJICHHE Ha OCHOBE CPaBHEHMS INPEIMETOB U SBJICHUMU, BBIACIHSASA MPH 3TOM
o01Ire NpU3HaAKY;

*  W3NaraTh MOJYYCHHYIO WH(OPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOM 3a/1auH;
CaMOCTOSITENILHO YKa3bIBaTh Ha WH(OPMAIINIO, HYKIAOIIYIOCS B MPOBEPKE, MpeaaraTe u
MPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH WH(POPMALINH;

* BepOanM30BaTh SMOIMOHAILHOE BIICUATIICHHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

* OOBSCHATH SIBICHUS, TIPOLECCHI, CBSI3M M OTHOUICHHWS, BBIABISEMBIE B  XOe
MO3HABATEIFHON W WCCIEOBATEIbCKONH JIEATENILHOCTH (NMPUBOAMTH OOBSICHEHHE C
U3MeHeHueM (HOPMBI TIPEACTABICHHS; OOBICHSTD, JETATH3UPYS WU 00001ast; 0OBICHATH
C 3aJJaHHOM TOYKH 3PCHHS);

* BBIIBJIATH W Ha3bIBaTh NMPUYHUHBI COOBITHS, SIBICHHS, B TOM YHCIIE BO3MOXHBIE/Hanboee
BEPOSTHBIC TPUYUHBI, BO3MOXKHBIE TOCJIEACTBUS 33JaHHON TPUYUHBI, CAMOCTOSITEIHEHO
OCYIIECTBIISIS] IPUIUHHO-CIICACTBEHHBIN aHAJIH3;

e JenaTh BBIBOJ Ha OCHOBE KPHUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHSI, TOATBEPIKIATh
BBIBOJ] COOCTBEHHOM apryMEHTAIEH WIIH CAMOCTOSTEIILHO MOJTyYCHHBIMH JTAHHBIMH.

2. YMeHue co31aBarh, IPUMEHSITh M MPEOOPA30BHIBATH 3HAKW U CHMBOJIBI, MOJICTH H CXEMBI

IUTSL peIIeHUsT yIeOHBIX M TTO3HABATENBHBIX 3a/1a4. OOYyJatOHiiCcs CMOXKET:

* 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEIMET U/WIIH SBIICHUE;

* ONpeAessATh JIOTHMYECKHE CBS3M MEXKIYy IpEeIMETaMH W/WIM SBICHUSMH, 0003HAuYaTh
JTAaHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* co3/1aBaTh aOCTPAKTHBINA WM peasIbHBIA 00pa3 MpeaMeTa u/Win SBICHUS;

* CTPOUTH MOJIENIBH/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4u U/WUJIU crioco0a e€ penieHus;

* cosnaBaTh BepOajbHBIC, BEIICCTBEHHBIE M WH()OPMAIIMOHHBIE MOJETH C BBIACICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA JUIS OMPENEICHUs Crocola perieHus 3a1add B
COOTBETCTBUU C CUTYaLIUEN;

* mpeoOpa30oBBIBATH MOJIENH C ENBIO BBISIBICHHS OOIINX 3aKOHOB, ONPEACTSIONINX JaHHYIO
MPEeIMETHYIO 00J1acTh;

* MEpPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MHGOpMAIUI0 U3 rpaduueckoro
Wi GopMaln30BaHHOTO (CHMBOJIBHOTO) TPEJICTABJICHUS B TEKCTOBOE U HA00OPOT;



CTPOUTHL CXCMY, aAJITOPUTM I[eﬁCTBHH, HCIIPABJISITh WX BOCCTAHABJIMUBATH HEU3BECTHBIN
paHee alrOpUTM Ha OCHOBE MMEIOIIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IMPUMEHSETCS
AJITOPUTM;

CTPOUTH JI0KA3aTEIBCTBO: MPSAMOE, KOCBEHHOE, OT TPOTHUBHOTO;
aHATM3UPOBATH/PeICKCUPOBATh OMBIT PAa3pabOTKH W pean3aluu y4eOHOTO MPOEKTa,
UCCIIEIOBAHUS (TEOPETUIECKOTO, IMITUPUIECKOTO) Ha OCHOBE MPEI0KEHHON TIPOOIEMHOMA
CUTYyalluu, IOCTaBJICHHOU neinu I/I/I/IJ'II/I 3alaHHBIX KpPUTCPHUCB OLCHKU
MPOIyKTa/pe3ybTara.

3. CmbicoBoe uteHue. OOydaronuiics
CMOJXET:

HAaXOMUTh B TEKCTe TpeOyeMylo wHHPOpMAIMiO (B COOTBETCTBHHM C IEISIMH CBOCH
JEATEIIbHOCTH );

OPHUCHTHPOBATHCA B COACPKAHHUU TCKCTA, I[MOHUMAThH LIG.HOCTHBIﬁ CMBICJI TCKCTa,
CTPYKTYPUPOBATh TEKCT;

YCTaHABIIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHI, SIBICHUH, POIIECCOB;
PE3IOMHUPOBATh IIIaBHYIO UJICI0 TEKCTA;

KPUTHUYECKH OIIEHUBATh COJepkKaHue U (POpMY TEKCTa.

@opMUpOBaHUE U PA3BUTUE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE INPUMEHSATh €ro B
MMO3HABATEIPHOW, KOMMYHHKATHBHOM, COIMAJbHONW TMpaKTHKEe € MpodecCHoHATbHON
OpHUEHTAIINH.

OOyJaromuiicss CMOXKET:

OIIpEAEIATh CBOE OTHOLIEHUE K PUPOJHON CPELE;

aHAJM3UPOBATh BIMSHUE OKOJIOTHYECKUX (DAKTOPOB HaA Cpely OOWUTaHMS >KUBBIX
OpraHU3MOB;

MIPOBOJIUTH IPUYMHHBIN U BEPOSATHOCTHBIN aHAIN3 SKOJIOTHYECKUX CUTYalUi;
MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIMH [IPU CMEHE ACUCTBUS OHOTO (akTopa Ha JieiicTBHe
apyroro (akropa;

pacnpoCTpaHATh HKOJIOTMUECKNE 3HAHNS U Y4aCTBOBATh B MPAKTUUYECKUX JE€JIaxX IO 3allUTe
OKpY>Karollen Cpeibl;

BBIPAXXAaTh CBOE OTHOLIEHUE K MPUPOJIE YEPE3 PUCYHKH, COUMHEHHUSI, MOJEIH, IPOEKTHBIE
paboTHI.

5. Pa3ButHe MOTHMBaLMU K OBJIQJICHUIO KYJIbTYpOW aKTUBHOTO HCIIOJb30BaHUS CJOBapeill u

JAPYTUX IIOUCKOBBIX CUCTEM.

OOyuaromuiicss CMOXKET:

OIPCACIIATh HCO6XOI[I/IMI)IC KJIIFOYCBEIC ITIOMCKOBLIC CJIOBA U 3aITPOCHI;
OCYHICCTBJIATDH BSaI/IMO,Z[eI\/'ICTBI/Ie C JJICKTPOHHBIMU ITOMCKOBBIMU CHCTCMAMH, CJIIOBAPAMU;

[ ] ¢opmupoBaTh MHOXKECTBEHHYIO BBIOOPKY W3 MOWCKOBBIX HCTOYHHKOB IS
00BEKTUBM3ALINN PE3YJIbTATOB IIOUCKA;

COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAaThl IIOMCKA CO CBOCH JACATCIIBHOCTBIO.

KommyHnukatuBHblie YY /]



[

1. YMenue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUHUTEJIEM U CBEPCTHHKAMH; paboTaTh MHIWBUIYAJIBHO U B TPYIIE: HAXOAUTH 00Ilee perieHue u
pazpemiath KOHGIMKTH HA OCHOBE COTJIACOBAHUS MO3UIUHN U yu€Ta MHTEpPEcoB; (pOpMYIHUpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHeHHE. OOyJaromunics CMOXKET:

*  OIpENesATh BO3MOYKHBIE POJIU B COBMECTHOM EATEIBHOCTH;

*  UIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOMU JEATEIbHOCTH;

* [PUHUMAaTh MO3UIUI0 COOECEHHUKA, TOHMMAs MO3ULMIO APYroro, pa3ianyaTh B €ro pedu:
MHEHUE (TOUYKY 3pEHHsI), JOKa3aTelbCTBO (ApTryMEHTHI), ()aKThl; THUMOTE3bl, AKCHOMBEI,
TEOpUU;

* OmpeaessATb CBOM JCHCTBUS W JEHCTBHS MapTHEPA, KOTOpPBIE CIOCOOCTBOBAIHM WIIH
IIPEMSATCTBOBAIN NPOAYKTUBHOM KOMMYHHUKALUU;

*  CTPOMTbH NO3UTHUBHBIE OTHOLIEHMS B IIpoliecce y4eOHON U M03HABATEIbHOMN 1€ATEIbHOCTH;

* KOpPPEKTHO U apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3pEHHUS, B JUCKYCCHUHM YMETh
BBIJIBUI'aTh KOHTPAapryMeHTHI, Mepedpa3upoBaTh CBOIO MBICIb (BIaJEHUE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKHM OTHOCHUTBCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IIpH3HABaTh
OIMOO0YHOCTh CBOET0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €I'0;

* mpeIaraTh AIbTEPHATUBHOE pEIIeHUE B KOH(MIMKTHON CUTYAINH;

*  BBLAEJATH OOLIYIO TOUKY 3pEHUS B AUCKYCCUU;

* JIOTOBAapHMBAaThCA O TPAaBWIAX M BOMpoOcax il OOCYXKIEHHS B COOTBETCTBUU C
IIOCTaBJICHHOM Mepe]l IPYIION 3a1a4ei;

* OpraHM3OBBIBaTH Y4eOHOE B3aMMOACHUCTBHE B Trpynne (onpenensTh oOmme e,
pacnpenenaTb poiau, J0roBapuBaThcs APYr ¢ APYTOM U T. 1.);

* YyCTpaHATh B paMKax JMajora paspblBBl B KOMMYHHKAIMHM, OOYCJIOBJICHHBIC
HETMIOHUMaHHUEM/HETPUSATHEM CO CTOPOHBI cOOeceTHUKA 3a/1a4H, (POPMBI WIIM COJACPKAHUS
JyaJora.

2. YMEHHE OCO3HAaHHO MHCIIONIb30BaTh pEYEBHIC CPEIACTBA B COOTBETCTBUU C 3aJayei
KOMMYHUKAIUH [T BBIPQ)KEHUS] CBOMX YYBCTB, MbICIEH U IOTpeOHOCTEH 11st



IUIAHUPOBAHUS M DPETYISIUU CBOCHU JCATENBHOCTH; BIJIAJEHUE YCTHOM M IIMCBMEHHOW pEYbIo,

MOHOJIOTHYECKOW KOHTEKCTHOM peubto. OOyJaroniuiics CMOXKET:

OTIpeAEIIATh 3a]auy KOMMYHUKAIIMK U B COOTBETCTBUU C HEW OTOMPATh peueBble CPE/ICTBA;

oTOMpaTh MW WCIOJIB30BaTh pEUEBbIE CPEJCTBA B MpOIecCe KOMMYHHMKAIMU C JPYTHMHU JIIOJBMH
(nuanor B mape, B Majou rpymre u T. 1.);

MPEJCTABIATH B YCTHOM MIJIM MUCHbMEHHOW (hopMe pa3BEPHYTHIH M1aH COOCTBEHHOM EATETLHOCTH;
co0oAaTh HOPMBI MyOJIMYHOM peyH, perjaMeHT B MOHOJOI€ M JUCKYCCHH B COOTBETCTBUH C
KOMMYHUKATHUBHOM 3a/1auei;

BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYKICHHE) U 3alpalivBaTh MHEHHE MapTHEpPA B paMKax
JIajora;

MPUHUMATD PEIlIeHUE B X0/ JUAJIOTa U COTJIACOBBIBAThH €T0 C COOECEAHUKOM;

CO37aBaTh IMCbMEHHBIC KIUIIMPOBAHHBIE U OPUIMHAIBHBIE TEKCTBI C  HCIOJIB30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

UCIOJIb30BaTh BepOanbHbIE CpeicTBA (CpeAcTBa JIOTHUECKOW CBSI3M) JAJISl BBIACICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHS; [ | WCIIOIB30BaTh HeBepOadbHBIE CPEICTBA WM  HATJISIHbBIC
MaTepHalbl, TOArOTOBJICHHBIE/ 0TOOpaHHBIE IO PYKOBOJICTBOM YUUTEIIS;

JeNaTh OLCHOYHBIA BBIBOJ O JOCTMXKEHUU LEJIM KOMMYHUKALMUM HEIOCPEACTBEHHO IIOCIIE
3aBepILEHHs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

@®opMHpOBaHUE U DPA3BUTHE KOMIIETEHTHOCTH B 00JacTH HWCHOJIB30BaHUS WH(POpPMAIMOH- HO-
KOMMYHHUKAITHOHHBIX TexHosoruit (nanee — UKT).

OOyJaromuiicss CMOXKET:

LIEJICHANPABICHHO MCKaThb M HCHOJb30BaTh HH(OPMAIIMOHHBIE PECYpChl, HEOOXOAMMBIEC IS
pelieHrs yueOHBIX U MPaKTUIECKUX 3a/1ad, ¢ moMortbio cpeacts UKT;

BBIOMPATh, CTPOUTH U UCIOIH30BATh a/IEKBATHYI0 MH(POPMALMOHHYIO MOJIENb Ui TIepeiadl CBOUX
MBICIEH CpPEACTBAMHU €CTECTBEHHBIX U (DOpPMalbHBIX S3bIKOB B COOTBETCTBHUHM C YCIOBUSMHU
KOMMYHUKAIIH;

BBIJIENIATh WH(POPMALIMOHHBIN acCMeKT 3aJaud, ONepUupoBaTh JAaHHBIMH, HCIOIB30BaTh MO- JEIb
peLeHHs 3a/1a4H;

UCTOJb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOrMM  (BKJIIOYass  BbIOOp  aAeKBaTHBIX  3ajade
MHCTPYMEHTAIBHBIX ~ [POrpaMMHO-allIapaTHBIX  CPEACTB M CEPBHCOB)  JJIsi  pEIICHUsS
MH(GOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX y4€OHBIX 33aJa4, B TOM UYHUCIIE: BBIYMCICHNUE, HAIIMCAHUE
IUCEeM, COUMHEHUH, JOKIIa10B, pedepaToB, coO3JaHue IPe3eHTAlUN 1 JIp.;

UCIOJIb30BATh MH(MOPMALIUIO C YUETOM 3TUYECKHUX U ITPABOBBIX HOPM;

co3laBaTh HMH(OPMAIIMOHHBIE PECYpChbl pa3HOrO0 THUNA W JJI Pa3HBIX ayAUTOpUH, cOOII0AaTh
MH(POPMALIMOHHYIO TUTHEHY U MpaBUiia HMHPOPMALMOHHOM 0€301MacHOCTH.

IIpenmeTHbIMu pe3yabTaTamu 00y4eHust pusuke B 7-9 Kiaccax sBJISIIOTCH:

(dbopMUpOBaHHE TPEICTABICHUNA O 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SIBJICHHI TPUPOJIBI, 00
OOBEKTHBHOCTH HAy4YHOT'O 3HAHUS; O CHCTEMOOOpasyiouiei poiu (U3WKW JUIs Pa3BUTHs APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI; HAYYHOIO MUPOBO33PEHHUS KAK pe3yibTaTa U3y4eHUs
OCHOB CTPOCHMS MaTepuH U (PyHIAMEHTAIbHBIX 3aKOHOB (DPU3UKU;

3HAaHUS O NPUPOAE BAKHEUIIHNX (PUIUUECKUX SBICHHH OKPY)KAIOLIET0O MUPAa U TIOHUMaHHUE CMBICIIA
($U3NIECKHUX 3aKOHOB, PACKPBHIBAIOIIUX CBSA3b U3YUCHHBIX SIBICHUA;

¢dbopMHpoBaHKE TNEPBOHAYAIBHBIX TNPEACTABICHUN O (U3NYECKOH CYIIHOCTU SIBICHUN HPUPOIBI
(MexXaHUYECKHUX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BU/IaX MaTepuu



(BewIECTBO U MOJIE), IBMKEHUH KaK CII0co0e CYIIeCTBOBAHUS MaTepPHH; YCBOCHHE OCHOBHBIX HJIeH
MCXAaHUKH, aTOMHO-MOJICKYJISIDHOI'O YUCHUSA O CTPOCHHUHU BCIICCTBA, 3JICMCHTOB 3JICKTPOJUHAMUKHA U
KBaHTOBOHM (DM3MKH; OBJIAICHHE MOHATUIHBIM aIllapaTOM U CUMBOJIUYECKUM SI3bIKOM (DU3UKU;
d YMCHUA 1OJB30BATHCA MCTOAAMU HAYUYHOI'O HUCCICAOBAHUA SIBJICHUU npupoabl, MNTPOBOAWUTH
HaOJIOICHNS, TUIAHUPOBATh W BBITIONHATH SKCIIEPUMEHTHI, 00padaThiBaTh Pe3yiIbTaThl H3MEPCHHH,
MIPEACTABIIATh PE3YIbTaThl U3MEPEHUN C TTOMOIIBIO TaOuIl, rpadukoB U (HopMys, 0OOHAPYKUBATH
3aBUCUMOCTHU MCKIY (bI/I3I/I‘-IeCKI/IMI/I BCJIMYHMHaAMH, OGBHCHHTB MOJIYYCHHBIC PC3YJIbTAThHI U CJIAaTh
BBIBOJIbI, OIICHUBATh TPAHMIIBI TOTPEUTHOCTEH PE3yJIbTaTOB U3MEPEHUH;

* yMEHHUS IPHUMEHSTHh TEOPETUUYECKUE 3HAHUS MO (PU3UKE Ha MpaKTUKE, pemaTh GU3NYecKue 3aaauu
Ha IPUMEHEHUE MOJyYEHHBIX 3HAHUM;

°* yMEHHUS U HaBBIKM MPUMEHSTHh MOJyYEHHBbIE 3HAHUS Il OOBSCHEHUS TNPUHIUIIOB JEHCTBUA
BXHEUIINX TEXHUYECKHX YCTPOMCTB, (pabOThI) MAIllMH M MEXAaHW3MOB, CPEJICTB MEPEIBUKECHUS U
CBSI3U, OBITOBBIX MNPHOOPOB, TPOMBINUICHHBIX TEXHOJOTHYECKUX  IPOIECCOB,  pEIICHUS
MPAKTUYECKUX 3aJad IOBCEJHEBHOW >KM3HU, oOecnedeHus Oe30IMacHOCTH CBOEW JKU3HU,
paIMOHATIBLHOTO TPUPOJIONIOIB30BAHUS U OXPaHbl OKpPY)KAIOIIEH Cpedbl; BIMUSHHUS TEXHUYECKUX
YCTPOMCTB  Ha OKPYKAIOIIYI0 Cpeay; [ | OCO3HaHHE BO3MOMKHBIX IMPUYMH TEXHOTCHHBIX |
9KOJIOTHYECKHUX KaTacTpod.

® OCO3HaHHUC H€O6XO,Z[I/IMOCTI/I MNPUMCHCHUSA ,Z[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I U TEXHOJIOTUH IJId palliOHAJIBHOTO
MPUPOIOTOIB30BAHUS;

® OBJIAJACHUC OCHOBaMu 6630HaCHOFO HUCIIOJIB30BaHUA €CTECCTBCHHbBIX n HCKYCCTBCHHBIX
ANEKTPUYECKUX M MAarHUTHBIX MOJIEH, AJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX MOHU3UPYIOIIUX H3JIy4eHUH BO u30ekaHHMEe HX BpPEAHOrO BO3JCHCTBUS Ha
OKPY>KAIOIIYIO CPEly U OpTaHU3M YeJIOBEKa;

* (QopmupoBaHue yOexJeHHS B 3aKOHOMEPHOW CBS3M W I103HABAEMOCTH SIBJICHHH MpPUPOJBI, B
06’b€KTI/IBHOCTI/I HAay4YHOI'O 3HaHH:, B BBEICOKOH ONCHHOCTH HAYKW B PA3BUTUHU MaTepHaanoﬁ u
JTyXOBHOM KYJIBTYPBI JTIOACH;

* pa3BUTHE TEOPETUYECKOTO MBIIUICHHUS] HA OCHOBE (POPMHUPOBAHUS YMEHHI ycTaHABIMBaTh (DaKTBhI,
pasiindate OPpUYUHBI W CICACTBHUA, CTPOUTH MOJACIIM U BbIABUTATb THUIIOTC3bI, OTBICKUBATH U
(bOpMy.HI/IpOBaTL A0Ka3aTCJIbCTBAa BBIABUHYTBIX 'MIIOTC3, BBIBOAUTH U3 SKCIICPUMCHTAJIbHBIX (baKTOB
U TEOPETHUECKUX MOJiesiel (PU3HUecKre 3aKOHBI;

d pa3sBUTUC YMCHUA IIJIAHUPOBATL B HOBCGHHGBHOﬁ JKNU3HU CBOU ,Z[GﬁCTBHSI C HNPHUMCHCHUCM
MOJIYYUEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, OJJIEKTPOJWHAMUKH, TEPMOJMHAMUKHA M TEIUIOBBIX
SIBIICHUH C IENBI0 COCPEKESHUS 3T0POBbS;

* (opMupoBaHHE MNpPEACTABICHUI O HEPAMOHAIHLHOM HCIOJIB30BAHUM MPHUPOTHBIX PECYpPCOB U
SHEPrUM, 3arpsA3HEHUM OKpY)Kalollel cpelnbl KakK CIEICTBHE HECOBEPIICHCTBA MAIIUH U
MCXaHHU3MOB.

d KOMMYHHUKATUBHBIC YMCHHA: AJOKJIAAbIBATL O PE3YJIbTATaX CBOCTO HCCICAOBAHUSA, Yy4aCTBOBATH B
JIUCKYCCUU, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, HCIIOJIb30BATh CIPABOYHYIO JHUTEpATypy M
IpyTye UCTOYHUKU WH(POpMaIui. BbINYCKHUK HAYYHTCS:

co0uro1aTh MpaBuiia 0€30IMacCHOCTH M OXPaHbl TpyAa IpU paboTe ¢ yueOHBIM U JIAOOPATOPHBIM

o0opyIoBaHWEM; TOHHUMATh CMBICI OCHOBHBIX (DM3MYECKHX TEPMHUHOB: (PU3HUECKOE Teno, (puznueckoe
SIBIICHHE,

(dbu3nvecKas BeIUYnHa, CAMHUIIEI U3MEPEHUS;



pacro3HaBaTh Ipo0IeMbl, KOTOPhIE MOKHO PEUINTh MPU MOMOIIN (PU3HUECKUX METOJIOB; aHATU3UPOBATh
OTJIENIbHBIE 3TAIlbl IPOBE/ICHUS UCCIIEJOBAHUIM U UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIBITOB;

CTaBUTh OMBITHI MO WCCICAOBAHUIO (U3MYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten 0Oe3
UCTOJB30BAHUSL MPSAMBIX HM3MEpPEHHi; Tpu 3ToM  (opMynupoBaTh mpodiemy/3agady y4eOHOro
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOrO OOOpPYAOBaHUS; IPOBOAUTH OMNBIT U
(bopMyIHpOBaTH BHIBOJIBI.

[Tpumeuanne. Ilpum mpoBeneHMn wuccnenoBaHus (GU3NYECKUX SBICHUH WM3MEPHUTENBHBIE HPUOOPHI
UCTIONIB3YIOTCSL JIMIIb KakK JATYUKH HM3MEpeHUs (u3ndecknx BeNWYMH. 3alucH TOKa3aHWH IMPSIMBIX
U3MEpPEeHUH B 3TOM ciydae He TpeOyercs. MOHMMATh pOJIb HKCIEPUMEHTAa B TIOJIYYEHUH HAydyHOU
uH(pOpMaINH;

MPOBOJIUTH MpsIMbIEe M3MEPEHUsI (PU3MUECKUX BEIWYHMH: BPEeMs, pacCTOsSHHE, Macca Tela, 00beM, cuia,
TemIeparypa, arMochepHoe JaBiIeHUE, BIaKHOCTh BO3/1yXa, HAPSHKEHHUE, CUJla TOKA, PaJUallMOHHbIN (HoH

(C HUCITIOJIB30BAHUEM I[OBI/IMeTpa); Inpu 5TOM BI:I6I/IpaTB ONTUMAJILHBIN CHOCO6 HU3MCPCHUA U HCIIOJIB30BATH
MPOCTEUIIINE METOIbI OLIEHKHU MOTPEITHOCTEN U3MEPEHU.

[Ipumeuanue. Jlrobast yueOHasi mporpaMmMa J0JKHA OOecleyuBaTh OBJAJICHUE MPSIMBIMH W3MEPEHUSIMU
BCEX MEPEUHUCICHHBIX (U3NYECKUX BETUUHH.

MIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH C MCIOJIBb30BaHUEM MPSMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUpPOBATH Pe3yJbTaThl MOJYYCHHONW 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaOIMI] U IpaUKOB, JIEJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

MIPOBOANTH KOCBEHHBIE H3MEPEHUs] (PU3UUYECKMX BEJIMYMH: IMPH BBIIOJIHEHUU HU3MEPEHHM coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl MPEIOKEHHOW MHCTPYKIIMH, BBIYUCIATH 3HAUEHHUE BEUYUHBI U
aHAJIM3UPOBATH MOJTYYEHHbBIE PE3YIbTAThI C YUETOM 33JaHHON TOYHOCTU U3MEPEHUIA;

aHAJIM3UPOBATh CHUTYallUHd MPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B HHX MPOSBIICHUE
W3YYCHHBIX (DU3UYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH W TPUMEHATh WMEIOLIUECS 3HAHUS s HX
OO0BSICHEHUS; TOHUMATh MPUHIUIIBI JEHCTBUS MallluH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX

0€30IaCHOTO MCIT0JIb30BaHMUs B HOBCCI[HCBHOﬁ KHU3HH,

MCIOJIb30BaTh MIPH BHITIOTHEHUH YY€OHBIX 337]a4 HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy O

($U3NUYECKUX SIBICHUX, CIIPABOYHbIE MaTepHalibl, pecypcsl HTepHeT.

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCH:

OCO3HAaBaTh LIEHHOCTb HAyYHBIX UCCIIEJOBAHUM, POJIb PU3UKH B paCIIMPEHUH MPEACTaBICHUMN 00

OKPY>KAIOIIEM MUDPE U €€ BKJIaJ B YJIy4IICHNUE Ka4eCTBA KU3HH;

UCIOJIb30BATh MPUEMBI IIOCTPOCHUS (PU3UUECKUX MOJIENIEH, ITOUCKa U (POPMYITHPOBKHU
JI0Ka3aTeNIbCTB BBIIBUHYTBIX TMIIOTE3 U TEOPETUYECKUX BBIBOJIOB Ha OCHOBE SMIIMPHUYECKH YCTAHOBIIEHHBIX
(GakToB; CpPaBHMBATh TOYHOCTb H3MEPEHUS (PU3MUYECKUX BEIMYMH 10 BEIMYMHE HX OTHOCHTEIBHOM

MOTPEIIHOCTH MPH MPOBEIECHUHU TPSIMbBIX U3MEPEHUI;

CaMOCTOSITENIbHO TPOBOJUTH KOCBEHHBIE HM3MEpPEHHs] W HCCIENOBAaHUS (PU3MYECKMX BEIUYHUH C
MCIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEpEHHsI (PU3MUECKUX BEIMYNH, BEIOUPATh CPEICTBA U3MEPEHHUS C



Y4eTOM HEOO0XOAMMOM TOYHOCTH H3MEpeHHi, 000CHOBBIBATH BBIOOp CIOCO0a HM3MEpPEHMs, aJEKBAaTHOTO
MOCTaBJICHHOM 3aj1aue, MPOBOJIUTH OIL[CHKY JTOCTOBEPHOCTH MOJTYYECHHBIX PE3yIbTaTOB;

BOCIIPUHUMATH HH(POPMAINIO (PU3MUECKOTO COJIEPKAHUS B HAYYHO-TIOMYJISIPHON JIUTEpaType U
CpeACTBaX MacCOBOM MH(OpPMALMU, KPUTUYECKU OLIEHUBATH IMOJYUYEHHYI0O HH(OpPMAIHMIO, aHAIU3UPYS €€
cojiepKaHue U JJaHHbIe 00 UCTOYHHKE UH(POPMALIUY;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS O (U3MYECKHUX SIBJICHHUSIX HA OCHOBE
HECKOJIbKUX HMCTOYHMKOB HMH(GOpMAaIMU, COMPOBOXAATh BBICTYIUIGHHWE IpPE3EHTAIMel, y4uThIBas

0COOCHHOCTH ayAUTOPHUH CBEPCTHUKOB. MexaHu4ecKHe siBJIeHUs] BbIMyCKHUK HAyuYHuTCs:

pacro3HaBaTh MEXaHUYECKHE SIBICHUS M OOBSCHITH HA OCHOBE MMEIOIIMXCSl 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJOBUS MPOTCKAHHWS OSTHUX SBJICHHUNA: pPaBHOMEPHOE W HEPaBHOMEPHOE JBIDKCHHE,
paBHOMEPHOE H PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE JBIKECHHE, OTHOCHTEIBHOCTh MEXaHWYECKOTO
JABHMOKCHUA, CBOGOI[HOG naacHue TCJI, paBHOMCPHOC JABUKCHHUC IO OKPYKHOCTH, MHCPLUA, BBaHMOHeﬁCTBI/IC
TCJI, pPCAKTUBHOC JABUIKCHUC, MCPCAavda NAaBJICHUA TBCPAbIMU TCIIAMU, KUIAKOCTAMU U I'a3aMH, aTMOC(l)epHOC
JaBlicHWE, TUIAaBaHWE TeEJI, PaBHOBECHE TBEPHABIX TeJ, HWMEIOIIUX 3aKPEIUICHHYI0 OCh BpaIlICHUS,
KoJieOaTeIbHOE JBIKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHUE (3BYK);

OIMCBIBATh M3YYEHHBIE CBOMCTBA TEI M MEXaHUYECKUE SIBJICHMSA, UCIOJb3ysd (U3NYECKUE BEIUYUHBL:
IyTh, NEPEMEILEHUE, CKOPOCThb, YCKOPEHUE, MepHo] oOpalleHns, Macca Teja, INIOTHOCTh BELIeCTBa, CUIla
(cunma TsKECTH, CWJIa YIPYIOCTH, CWJIa TpPEHUs), AABJIEHHWE, HMIIYJIbC Tela, KUHETUYECKas SHEprus,
MOTEHIMaJIbHAsl SHEPTHsl, MeXaHu4yeckas paboTa, Mexanuueckas MourHocTh, KITJ{ nmpu coBepiiennu paboTs
C UCIOJIB30BaHUEM IPOCTOTO MEXaHU3Ma, CUJIa TPEHUS, aMIUIUTYy/a, IEPUOJ U 4acToTa KoleOaHWui, JI1Ha
BOJIHBl M CKOpPOCTb €€ PACIHpPOCTPAaHEHMs; MPU ONHUCAHUM INPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJIb3yEMBIX BEJIMYHMH, UX O0003HAueHMs] M €AMHUIBI U3MEPEHUs, HAXOAUTh (HOPMyJIbI, CBA3BIBAIOIINE
TaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMH BeTMUMHAMHU, BEIUUCIIATE 3HaUeHUE (PU3UYECKON BEIIMUMHBI,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHMSI M MPOIECCHI, HCIOIb3Ysl (PU3NUYECKUE 3aKOHBI:
3aKOH COXPaHEHHUSl SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIMI CYNEPHO3UINH CHII (HaXOXIACHHE
paBHozelcTBytomel cwibl), [, 11 u 111 3akonbr HeioTOHA, 3aKOH cOXpaHEHUs UMITYJIbCa, 3aKOH [ 'yKa, 3aKoH
[Tackans, 3akoH Apxumesna; Mpu 3TOM pa3Indarh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M €T0 MaTeMaTHUYECKOe
BBIpQ)XEHHUE; Pa3InyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3UUECKUX MOJICNICH: MaTepraabHast TOUKa,

HHEpLHUaIbHasA CUCTEMA OTCUECTA,

pelaTth 3aa4u, UCIOJb3Ys (U3NUECKHE 3aKOHBI (3aKOH COXPAHEHUSI SHEPTUH, 3aKOH
BCEMHUPHOIO TATOTEHUsI, puHuMN cyneprno3unuu cui, [, II u Il 3akonsl HbloTOHA, 3aKOH COXpaHEHHs
uMIynsca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (HOpPMYIbBI, CBSI3bIBAIONINE (DU3UUIECCKUE
BCIIMYNHBI (HyTb, CKOpPOCTb, YCKOPCHHUC, MaCCa TCJia, IJIOTHOCTh BCIICCTBA, CHUJId, JABJICHUC, UMITYJILC TCJIA,
KHHETUYECKasi YHEPTHsl, OTEHIIMAIbHAS SHEPTHs, MEXaHH4eckas padoTa, MexaHudeckas MOIHOCTh, KIT/]
MPOCTOT0 MEXaHU3Ma, CHJIa TPEHUs CKOJbXEHUS, KOA((ULIHEHT TPeHUus, aMIUIUTYya, MEpUo U 4acToTa
KojeOaHui, UIMHA BOJHBI U CKOPOCTb €€ pAaclpOCTPaHEHHs): HAa OCHOBE aHaIMW3a YCJIOBHS 3aJlaud
3alMUCbIBATh KPATKOC YCJIOBUC, BLIACIIATH (bmnqecxne BCJINMYHHBI, 3aKOHBI U Q)OpMyHBI, HCOGXO,Z[I/IMBIC JJIA
€C pcClicHHud, IMMPOBOAUTL pPACUYCTBI W OLCHHUBATHL PCAJIBHOCTH IIOJIYYCHHOI'O 3HAYCHUMA (1)143quc1<0171
BCIIMYHNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:



UCTOJb30BAaTh 3HAHUS O MEXAaHMYECKUX SBJICHHUSAX B TIIOBCEIHEBHOW JKU3HU i OOecreueHHs
0€30MacHOCTH MPH 0OpaIlleHNH ¢ MPHOOpaMH M TEXHUYECKHUMHU YCTPOUCTBAMH, UIsi COXPAHEHHS 370POBbS U
COOJIIOJICHUSI HOPM  OSKOJIOTMYECKOTO IOBEJICHHMs B OKpYyKarolled cpelne; MNPUBOAUTH IPUMEPHI
IPAKTUYECKOTO UCIOJIB30BAHUS (PU3MUECKUX 3HAHMHM O MEXAHWYECKHX SIBJICHUAX U (PU3NYECKHX 3aKOHAX;
IPUMEPHl  UCMOJIb30BaHUS BO300HOBISAEMBIX HMCTOYHUKOB HHEPIUHU; HSKOJOTMYECKHUX IOCIENCTBUH
HCCIIEI0OBaHMI KOCMUUYECKOTO IIPOCTPAHCTB;

pa3nuyaTth TpPaHUIBl NPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, TIIOHMMAaTh BCEOOIIMII  Xapakrtep
(byHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHWYECKOM SHEPruH, 3aKOH COXPaHEHUs UMITYJbCa,
3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb UCII0JIb30BAHUS YaCTHBIX 3aKOHOB

(3akoH ['yka, Apxumena u ap.);

HaXOJUTh AaJCKBAaTHYIO MpPEIJIOKEHHOW 3adaue (PU3MYECKYI0 MOJeNb, pa3peuiarb mpodiieMy Kak Ha
OCHOBE HMEIONIMXCS 3HAHUW MO MEXAaHUKE C HMCIOJIb30BAHUEM MAaTEeMaTHYeCKOro amnrmapara, Tak U Mpu
MTOMOLIY METOOB OIICHKH.

TenaoBble ABJIeHUA

BbINyCKHUK HAY4YUTCSH:

pacrio3HaBaTh TEIJIOBHIC SBICHUS U OOBSACHATH Ha 0a3e MMEIONIUXCS 3HAHWH OCHOBHBIC CBOWMCTBA HIIH
YCJIOBHS TIPOTEKAHUS ITHX sBJICHUM: nmuddys3us, n3MmeHeHne o0beMa Tel MPU HarpeBaHWUU (OXJIAXKICHUN),
0oJbIas CKUMAEMOCTh Ta30B, Mayiasg C)KUMAEMOCTh JKUIKOCTEH M TBEPJBIX TeEll; TEIJIOBOE PaBHOBECHE,
HUCMAapCHUEC, KOHJACHCAIMA, IUIABJICHUC, KpHUCTAJJIM3alvs, KHUIICHHUC, BJIAXKHOCTH BO34yXad, pPa3JIMYHLIC
CIIOCOOBI TeruIonepeaun (TeruIoNpPOBOAHOCTh, KOHBEKIIHS, N3YyYCHUE), arperaTHbIe COCTOSHHSI BEUIECTBa,
MOTJIONICHUE PHEPTUU MPHU MCIIAPCHUU KHUJIKOCTH M BBIJCICHHE €€ MPU KOHJICHCAIMU Iapa, 3aBUCHMOCTh
TeMIIepaTypbl KUIICHUS OT JIaBJICHHUS;

OIMUCHIBATh M3YYCHHBIC CBOWCTBAa TEJ M TCIUJIOBBIC SIBICHUS, HCIONB3Ysl (U3UYCCKUE BEIUYMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSSI DHEPTHUs, TEMIIepaTypa, yAeabHas TEIIOEMKOCTh BEIIECTBA, yICIbHAs
TEIUIOTAa IUIABJICHMS, YJCIbHAs TEIUIOTa NapooOpa3oBaHUs, YiAeAbHAas TEIUIOTa CrOpaHUs TOILIUBA,
KO3 (HUIIMEHT TONEe3HOr0 [EHCTBUS TEIJIOBOIO [BUTATess; NPH ONUCAHUU MPAaBUILHO TPAKTOBAThH
GU3MYECKHI CMBICT KCIOJIb3yEeMbIX BEJIWYHMH, HMX OO0O3HAUCHHS W CIUHUIBI U3MEPCHHUsS, HAXOAUTh
(bOopMyJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYHHY C APYTMMH BEMYMHAMH, BHIYUCIIATH 3HAYCHUEC
(bU3MUECKON BETUYNHBL;

aHAIM3UPOBATh CBOMCTBA TEJ, TEIUIOBLIE SBJIEHUS W MPOIECCHl, HCIOJb3Yys OCHOBHBIEC MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUHU BEIIECTBA U 3aKOH COXPAHEHHUS HEPTUU; pa3iudyaTb OCHOBHbBIC
MPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJIENeN CTPOEHUS Ta30B, )KUIKOCTEH

1 TBEPABIX TCJI; IPUBOAUTE IIPHUMEPEI IPAKTHYCCKOT'O NCITOJIb30BAHUA (bI/ISI/I‘ICCKI/IX 3HAHUM O TEIIOBBIX
SIBJICHUSX

pelaTh 3a/1a4d, UCIIOJIb3Ys 3aKOH COXPaHEHHs SHEPTHH B TEIIOBBIX MpoIieccax U GOpMYIIbI,
CBSI3BIBAIOIINE (PU3UYECKHAE BEIWYMHBI (KOJMYECTBO TEIIOTHI, TEMIIEpaTypa, YAeTbHas TEIIOEMKOCTh
BCIICCTBA, YACJIbHAd TCIJIOTA IIJIABJICHHA, YACIIbHAsd TCIIJIOTA nap006pa30BaHH;1, yACibHAasA TCIJIOTa
CTOpaHHUs TOTUINBA, KOAPDHUITUEHT MMOJIE3HOTO JEHCTBHS TEIIOBOTO JBUTATENS): HA OCHOBE aHAIHM3a YCIOBHS
3aJjaud  3alKChIBaTh KPAaTKOE YCIOBHE, BBIACHATh (DHU3MUSCKUE BEIMYUHBI, 3aKOHBI M  (HOPMYIIHI,
HEOOXOJMMBIC UIS €€ PEIICHHs], MPOBOJUTH PACUYEThl M OLEHUBATH PEAbHOCTh MOJYYCHHOTO 3HAYCHUS
(hbU3UIECKOI BEITMYHUHBI.



BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

MCIOJIb30BaTh 3HAHUS O TEIJIOBBIX SBJIECHHUSIX B MOBCEIHEBHOM KHU3HU JUId oOecrieueHus: 0€30macHOCTH
pHu 0OpaIieHny ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMU, JUIsl COXpaHEHUs 310POBbsI U COOIOICHNUS
HOPM D3KOJIOTHYECKOTO TOBEIECHUS B OKpYXarolleld cpeAe; NPUBOAWTh HIPUMEPHI IKOJOTHYECKHUX
MOCTIeICTBUM pabOoThI IBUTATENEH BHYTPEHHETO CrOPAHUs, TETJIOBBIX M THIPOAIEKTPOCTAHLINH;

pa3nuyaTh rpaHHLbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TIOHUMATh BCEOOIINI XapaKTep
(byHIaMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpPaHEHHs JHEPrUU B TEIUIOBBIX IIpoleccax) u
OrPaHUYECHHOCTb MCIOJIb30BaHUS YACTHBIX 3aKOHOB;

HaXOJUTh aJEKBAaTHYIO MpPEIJIOKEHHOW 3adaue (PU3MYECKYI0 MOJeNb, pa3peuiarb mpodieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAaHUHN O TEIUIOBBIX SIBJICHUAX C HCIOJIb30BAHUEM MAaTeMaTUYECKOTo ammapara, Tak U

IIpH ITOMOIIIHU METOA0B OLICHKH. 3J1e1chn11ec1me U MArHUTHBIC SABJICHUSA BbIHyCKHI/IK HAY4YIUTCH:

pacro3HaBaTh JJICKTPOMArHUTHBIC SIBJICHUS M OOBSCHATH HAa OCHOBE WMEIOIIUXCS 3HAHUH OCHOBHBIC
CBOWCTBAa WJIM YCIIOBUS TPOTEKAHUs OJTHX SBICHUW: DJJIGKTpU3AIUs TeEJl, B3aWMMOJICHCTBHE 3apsIOB,
ANIEKTPUYCCKUNA TOK M €ro JEHCTBHs (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJCHCTBHE MarHUTOB,
ANEKTPOMArHUTHAS WHIYKIHS, JEHCTBUE MAarHUTHOTO IOJsI Ha MPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS
3apsSHKCHHYIO YacTHUIly, NEHCTBUE JJIEKTPUUYECKOTO TOJS Ha 3apsDKEHHYIO YacTHIly, JIEKTPOMAarHUTHBIC
BOJIHBI, TIPSIMOJIMHEWHOE PACIpOCTPAHEHUE CBETA, OTPAKCHHE W TPEJIOMJICHHE CBETa, JUCIIEPCUS CBETA.
COCTaBJISTh CXEMBI AJICKTPUUECKUX IIETIeH C TIOCIIeI0BATEILHBIM U MMapaJlIeIbHBIM COSAMHCHUEM

3JIEMEHTOB, pa3jnyas yCcIOBHbIE 0003HAUEHHUS AJIEMEHTOB 3JIEKTPUUECKUX Liened (MCTOYHMK TOKa, K04,
pe3ucTop, peocTar, JaMIO4yKa, aMIEepPMETp, BOJBTMETP).  HCIOJIb30BaTh ONTHYECKHE CXEMBI JUIsS

MOCTPOCHHSI N300paKEeHUH B TUIOCKOM 3€pKaie M coOMparomeii TuH3e.

OIIMCbIBATh U3YUCHHLIC CBOMCTBA TEN U OJICKTPOMArHUTHEIC SABJICHUSA, UCIIOJIB3Ys (bI/ISI/I‘ICCKI/Ie BCJIIMYHHBI.
BHGKTpI/I‘IeCKHﬁ 3apsna, CUjia TOKa, SJICKTPUICCKOC HANIPSAKCHUC, SJICKTPUICCKOC COMMPOTUBJICHUC, YICIBHOC

COIIPOTHBIIEHUE BEILIECTBA, pabOTa 3JIEKTPUYECKOTO IOJIA, MOLIHOCTb TOKa, (POKyCHOE pacCcTOsHHE U
ONTHYECKAasl CWJIA JIMH3BI, CKOPOCTHb JJEKTPOMAarHWTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETa; IIPH
ONMCAaHUK BEPHO TPAKTOBATh (PU3NUYECKUN CMBICI HUCIOJIb3YEMbIX BEUYMH, UX OOO3HAUCHHS W €JUHHIIBI
M3MEPEHUs; HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PH3UUYECKYIO BETMUUHY C IPYTMMHU BEIUYHMHAMHU.

AHAJIN3UPOBATH CBOMCTBaA TCJI, JICKTPOMArHUTHLIC ABJICHUSA U ITPOLCCCHI, UCIIOJIb3YA
q)mnqecxne 3aKOHBI: 3aKOH COXPAHCHUA 3JICKTPUUICCKOTO 3apsijia, 3aKOH Oma AJid ydacCTKa eI, 3aKOH

JIxoynsa-JIeHna, 3aK0H TPSAMOJIMHEMHOTO PACIIPOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUsI CBETA, 3aKOH
MIPEIOMJIEHHUS CBETA; MIPU ATOM Pa3JIMuaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €0 MaTeMaTHUECKOE
BBIPAYKEHHE. IPUBOIUTD MIPUMEPHI MPAKTUYECKOTO HCITOIb30BaAHUS buznuecKux
3HAaHUH 0

SJICKTPOMArHMTHBIX SIBJICHUAX

pemarh 3a/1a4M, UCTOIb3ys (u3nyYecKkre 3aKoHbl (3akoH OMa aiis yyacTka nend, 3akoH JDxoynsJlenna,
3aKOH NPSIMOJIMHEWHOIO paclpOCTPAHEHUS CBETA, 3aKOH OTPAXCHMs CBETA, 3aKOH IPEJOMIJIEHUS CBETAa) U
(dbopMyIibl, cBA3bIBaIONINE (PU3NMUECKHE BEIUYMHBI (CHJIa TOKA, DJIEKTPUUECKOE HAMPSKEHHE, IIEKTPUUECKOe
COINPOTHUBIICHUE, YJEIBbHOE COMPOTHUBIIEHUWE BEIECTBAa, paboTa 3JEKTPUUECKOIO IMOJIs, MOIIHOCTh TOKa,
(oKyCcHOE PacCTOSHUE M ONTHYECKas Cuja JIMH3bI, CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
yacToTa CBeTa, (OpPMyJbl pacyera 3JIEKTPUYECKOTO CONPOTHBIEHHUS TMPH MOCIENOBATEIbHOM U



NapajuIeIbHOM COEJUHEHUM MPOBOJHUKOB): HAa OCHOBE aHajIM3a YCIOBHUS 3a/JadyM 3alUChIBaTh KPaTKOE
YCIIOBHE, BBLACTATh (U3NYECKHE BEIUYMHBI, 3aKOHBI W (POPMYIbl, HEOOXOOUMBIC Ui €€ pelleHus,
IIPOBOJIUTH PacUeThl U OLIEHUBATh PEAIbHOCTD MOJIyYE€HHOI'O 3Ha4€HUs (PU3NUECKON BETMUNHBI.

BbINyCKHUK MOJIYyYUT BO3MOKHOCTh HAYUYHThCS:

WCITIOJIH30BATh 3HAHMS 00 DIIEKTPOMArHUTHBIX SIBJICHUSX B TOBCETHEBHOMN JKU3HU JIJIS
obOecrieueHrss 0€30MaCHOCTH TIPH  OOpamIeHHH ¢ TOpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, s
COXpaHEHHS 3/I0POBBS M COOIOACHUST HOPM 3KOJIOTHUYECKOTO MOBEICHHS B OKPYXKAIOIIEH Cpesie; PUBOIUTH
MIPUMEPHI BIUSHUS JICKTPOMATHUTHBIX U3ITyYCHUN HA KUBBIC OPTaHU3MBL;

pas3nuyaTth TpaHULBl MPUMEHUMOCTH (U3MYECKHMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH  XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI JJIEKTPUYECKOro 3apsga) U OrPaHUYEHHOCTh
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa [l yyacTka 1enu, 3akoH Jlxoynsa-JIlenua u np.);

MCIOJIb30BaTh MPUEMBI MOCTPOCHMsSI (PU3HUECKUX MOJeNed, Moucka U (HOpPMYIHPOBKU I0KA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJIEHHBIX (DaKTOB;

HAXO/JUTh AJCKBAaTHYIO NPEJIOKEHHOW 3amaue (pU3MUYecKylo MOJesb, paspemarh HpobieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAaHUM 00 3JIEKTPOMArHUTHBIX SIBIEHUSX C HCIOJIB30BAHUEM MAaTeMaTUYeCKOIro
anmapara, Tak 1 IIpy IOMOIIY METOJI0B OLICHKH.

KBanrToBble IBJIeHUS

BbINyCKHUK HAYYUTCSH:

pacrno3HaBaTh KBAHTOBbBIE SIBJICHUS U OOBACHATH HA OCHOBE UMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA HIIN
YCIIOBUSI MPOTEKaHHs ATHX SIBJICHHUI: €CTeCTBEHHAs M MCKYCCTBEHHAas PaJMOaKTUBHOCTb, O-, - U Y-
U3ITy4yeHUs, BOSHUKHOBEHHE JIMHEIYATOro CIeKTpa U3IyUeHHs aToMa;

OIUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHUS, HCIOJB3ys (U3UUCCKHE BEIUYHHBI: MAcCOBOE YHCIIO,
3apsI0BOC YHUCIO, MEPUOJ MOJypacrana, SHeprusi (HOTOHOB;, MPU ONMUCAHUU MPABUIILHO TPAKTOBATH
(bU3MYECKH CMBICT KCIOJIb3yEeMbIX BEJIWYHMH, HMX OO0O3HAYCHUS U CIUHHUIBI H3MEPEHUS; HAXOIUTh
(bopMyIIbI, CBSI3BIBAIONINE NTAHHYIO (DU3MUYCCKYIO BEJIMUUHY C JAPYTUMH BEJITUYMHAMHE, BBIYUCIATH 3HAYCHUE
(bU3MYECKON BETUYNHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, UCIONIBb3Ys (PU3MUECKHe 3aKOHBI U MOCTYJAThl: 3aKOH COXpPaHEHUS
SHEPTUM, 3aKOH COXPAaHEHMsI DJICKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUsl MaccOoBOrO0 4YHCIa,
3aKOHOMEPHOCTH U3JIyYeHHUs] M TIOTJIOLIEHUSI CBETa AaToMOM, INIPU 3TOM pa3jiuyaTh CIIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe BBIpaKEHHE; pa3indaTb OCHOBHBIE IIPU3HAKU IUIaHETApHOMN
MOJIEJIA aTOMa, HyKJIOHHOM MOJIeNId aTOMHOTO
A1pa;

MPUBOJUTH MPUMEPbI MPOSBIEHUS B IPUPOJIE U TPAKTHUECKOTO HCIIOJIb30BAHUS PATUOAKTHUBHOCTH,
SJIEPHBIX U TEPMOSTCPHBIX PeaKIuii, CIIEKTPAIbHOIO aHAJIK3A.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

UCIOJb30BATh IIOJIyYCHHBIC 3HAHUS B IIOBCEIHEBHOW JKM3HU MpH OOpalleHuu ¢ mpudopamu H

TEXHUYECKMMHU YCTPOHCTBAMU (CYETYMK MOHU3UPYIOIIUX YACTHUI, TO3UMETP), ISl COXPAHEHUS 370POBBS U



COOJTIOJICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH cpe/ie; COOTHOCUTHh JHEPTHIO CBSI3U

aATOMHBIX s7IEp € 1e(PEeKTOM MacCChI;

MPUBOAUTH MPUMCPHI BIIUAHUSA PAAHOAKTUBHBIX H3J’Iy‘1€HHI’I Ha )XUBBIC OPraHU3MbI; IOHUMATh

IIPHUHIMAIT HeﬁCTBHH AO3UMETPpa U pas3jindaTb YCJIOBHUA €0 UCIIOJIb30BAHUA,

MMOHUMATh HKOJIOTUYECKHE MPOOIEMbl, BOSHUKAIOLIUE MPU UCIIOJIb30BAHUN aTOMHBIX 3JIEKTPOCTAHIUH, U
MYyTH pPEUIeHHUs] 3TUX NpoOiieM, MEepCIEeKTHBBI HCIOIb30BAaHUS YIPABISIEMOr0 TEPMOSIEPHOTO CHHTE3A.

JIeMeHTbI ACTPOHOMMHU BbINyCKHUK HAYYHTCS:

YKa3bIBaTh Ha3BaHUS IIJIAHCT ConHeuHoM CHUCTEMBI; pa3jindaTb OCHOBHBIC IIPU3HAKHU CYTOYHOI'O

BpallleHus 3Be3Horo Heba, nBuxkenus JIynol, CosHIa U JITAHET OTHOCUTENIBHO 3BE3;
MOHUMATb Pa3INUUs MEXY TeTMOLUEHTPUYECKON U FeOLEHTPUUECKOI cuCTeMaMu MHpa;

BBIHYCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYUTHCH:

yYKa3blBaTh OOIIME CBOMCTBA M OTIWYHS IUIAHET 3€MHOW TPYIIBI U TJIAHET-TUTAHTOB; MAaJbIX Tell
ConHevHOM cucTeMbl M OOJBIIMX IIJIAHET; TOJB30BaThCA KapTOM 3BEe3AHOrO HeOa TpH HAOIIOICHUSIX
3BE3/IHOTO He0a; pa3iuyaTh OCHOBHBIC XapaKTEPUCTHUKU 3Be3/ (pa3Mep, IIBET, TeMIlepaTypa) COOTHOCHUTH
LIBET

3BE3/Ibl C €€ TEeMIIepaTypo; pa3iaudarh TUIOTE3bl O MPOUCXOKICHUU

COJIHEYHOU CHCTEMBL.

Conep:xanue yyeoHoro npeamera «®@usuka» B 7-9 kiaccax.

7 kiaacc
(68 gacoB, 2 yaca B HEZIEIIO)

|. Bsenenue (4 yaca)

[Ipeamet u MeTOBI PUBHKU. DKCIEPUMEHTATBHBIA METO H3ydeHHs Tpupoabl. M3zmepenue pusnueckux
BennunH. [Torpemmnocts nzmepenus. O6o01eHue pe3yabTaToB sKkcrepuMenTa. Habmronenue npocreimx
SIBJICHUH U NMPOLIECCOB IPUPO/IbI C TOMOLIBIO0 OPraHOB YYBCTB (3peHUs, cllyXa, ocsi3anusl). Mcnonp3oBanue
MPOCTEHIINX U3MEPUTETBHBIX MpUOopoB. CxeMaTuueckoe n300paxeHne OnbITOB. MeToaAbl MOTydeHHs

3HaHuil B (usuke. Ousnka u TEXHUKA.
JlabopaTopnas padora.
1.OnpeneneHue 1eHBI IeJICHUS U3MEPUTEITLHOTO TTpUOOpa.

1. TleppoHa4YaabHBbIC CBEACHHUS O CTPOCHHUH BelecTBa. (5 4acoB.)



I'unore3a 0 IUCKPETHOM CTPOCHMH BemecTBa. MoneKyisl. HenmpepbIBHOCTS M XaOTHYHOCTD JBUKCHHUS
yactull Beuectsa. Jud¢ysus. bpoyHoBckoe nBuxenne. Mojenu rasa, >KUIKOCTH M TBEPJOTO Tela.
B3anMozeincTere yacTul BeeCTBA. B3auMHOE NPUTSKEHUE U OTTAaJIKUBAaHUE MOJIEKYJ. Tpu coCcTOsAHUSA
BEIIECTBA.

JlaGoparopHas padora.
2.M3mepenune pa3MepoB MaJIbIX TEl.

I11. BzaumopeiicrBue Teu. (21 yaca)

Mexanundeckoe IBrxeHrne. PaBHoMepHOE 1 He paBHOMEpHOE ABMKeHUE. CKopocTh. PacueT myTu u BpemMeHu
nerkeHus. Tpaekropus. [Ipamonunelinoe asuxkenue. Bzaumonericrsue tei. Muepnusa. Macca. IIIoTHOCTS.
W3mepenue maccel Tena Ha Becax. Pacuet maccel 1 o6bema 1o ero miotHoctd. Cuia. Cuiibl B IpUpoie:
TSATOTEHUS, TSXKECTH, TPeHUS, ynpyrocTu. 3akoH ['yka. Bec Tena. CBs3b MEXKIy CUIION TSKECTH U MACCOM
tena. Jlunamomertp. CrnoxkeHue IByX CUJl, HallpaBJIEHHbIX 110 OAHON npsiMoi. Tpenue. Ypyras
nedopmarusi.

JInabopamopnwvie pabomot.

3.13mepeHune Macchl Tella Ha phlYaKHBIX BECax.

4 Vzamepenne oobema Tena.

5.0npenenenue mIOTHOCTH TBEPAOTO BELIECTBA.
6.I'pagynpoBanue npyUHbI U U3MEPEHHUE CUJT TUHAMOMETPOM.
IV JlaBiienue TBepAbIX TeJ, KUIAKOCTEH 1 ra3os. (23 yac)

Hasnenne. OnbiT Toppuyennu. bapomerp-anepouna. AtMocdepHoe 1aBiIeHNEe Ha pa3IMYHbIX BBICOTAX.
3akoHn [Tackansa. CiocoObl yBenMueHHs 1 yMEHbIIEHUS aBieHus. JlaBnenue rasa. Bec Bo3ayxa. Bo3aymnas
obonouka. U3mepenue armocdeproro nasienus. Manomerpsl. [lopuiHeBoii kuakocTHbIN Hacoc. [Tepenada
JaBJICHUS TBEPABIMU TeJIaMH, )KUIKOCTSIMHU, ra3aMu. J[eficTBUE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX
teno. Pacyer maBiaeHMs KHUIKOCTH Ha THO U CTeHKHU cocyna. CoolImaromiye cocynbl. ApXuMe10Ba Cuia.
I'mpapaBnuueckuii npecc. [InaBanue ted.

[InaBanue cynoB. Bo3ayxoriaBaHue.
JlaGoparopHas padora.
7.01npeneneHue BHITAIKUBAIOLIEH CHUIIbI, AEUCTBYIOLIEH HA TOTPYKEHHOE B AKHUAKOCTD TEIO.

8.BbIsicHeHHEe yCIIOBUH TIJIaBaHUS TeJa B )KUIKOCTH.

V. Pa6ora u MmomHOCTH. JHeprus. (13 yacos.)

Pabora. Momtnocts. Oueprus. Kunerndeckas sHeprus. [loTeHnuansaas sHeprusi. 3aKOH COXpaHEHUS
Mexanndeckou s3ueprud. [Ipocteie Mexanu3mbl. KIT/[ Mmexanu3moB. Peiuar. PaBHoBecHe cuil Ha pblyare.



MowmeHT cuibl. Peiuaru B TexHuke, ObITy U ipupose. [lpuMenenue 3akoHa paBHOBECHS pbluara K OJIOKYy.
PaBeHcTBO paboOT MpH UCIIOJIB30BAHUU MTPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXAHUKH.

JlabopaTopnas padora.

9.BrisicHeHUE yCIIOBUS PAaBHOBECHSI phlyara.

10.0Onpenenennie KI1/] npu noabeme no HAKJIOHHOM MIIOCKOCTH.
V1. IloBTopenue (2 4)

AHanu3 omuoOO0K, TONYIIEHHBIX B UTOTOBOM KOHTPOJIBHOM padoTe.

8 kiacce
(68 yacos, 2 yaca B HEJIEJIIO)

I. TenuioBbIe siBJIeHHS (23 YacoB)

Bayrtpennss sueprus. TemnoBoe npmxenue. Temneparypa. Temnonepenaya. HeoGpaTumocts mporecca
terwionepenayn. CBs3b TEMIEPATyphl BEIIECTBA C XaOTHUYECKUM JBUKEHHEM ero yacTuil. CriocoOsl
U3MEHEHHUs BHYTpEHHEN 3HepIruu. TemionpoBoaHOCTh. KoanuecTBo TeNIoThl. Y AenbHas TEMIOEMKOCTb.
KonBeknus. W3nyuenne. 3akoH COXpaHEHHUs SHEPTHH B TEIJIOBBIX Npoueccax. [Inasnenue n
KpucTau3anus. Y iejabHasl TersioTa miasieHus. ['paduk miasnenus u otBepaesanus. [IpeobpazoBanue
SHEPTUH NMPU U3MEHEHUSX arperaTHOro COCTOSHUS BellecTBa. Mcnapenue u koHaeHcanus. Y enbHas
TeIUI0Ta mapooOpa3oBaHus U KoHAeHcanuu. PaboTa mapa u raza npu paciipernn. Kumenue \uaKocTH.
BnaxxHocts BO3yXa. Tenmosrie JABUTATCIIN. 3Hepm;1 TOILJINBA. YI[GJII:HEUI TCIJIOTA CrOpaHus.

Arperatnbie coctosius. [IpeobpazoBanue sHepruu B TerioBbix Asurarensx. KIIJ[ TernmoBoro npurarersi.

®poHTanpHas JabopaTopHas padora.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HOU TEMIIEPATYPHI.
3.13mepenue yaenbHON TEIMIOEMKOCTH TBEPOTO TEa.

I1. DiekTpUYeckne sIBJIEHUS U JJIeKTPOMATHUTHBIE siBJIeHNs (27 yaca)

DJieKTpu3anus Teil. DIEKTpUYeCKui 3apsa. B3aumoaencTeue 3apsaoB. /[Ba BU1a 3IEKTPUUECKOTO 3apsia.
JIMCKPETHOCTD 3JEKTPUUECKOTO 3apsaa. DIEKTPOH. 3aKOH COXPAHEHUS AIIEKTPUIECKOTO0 3apsiia.
DnexTpuueckoe moie. Dnekrpockor. Ctpoernue atoMoB. OOBSICHEHHE YICKTPUUECKUX SIBICHUM.
[IpoBOIHMKYN ¥ HEMPOBOHUKH JIEKTpUUYECTBA. Jl€HCTBUE ANEKTPUUECKOTO MOJIS Ha AIEKTPUUECKUE 3aPs/IbI.

[TocTostHHBIN MeKTpUYeCKUi TOK. ICTOYHMKH 3eKTprUiecKoro Toka. Hocurenu cBOOOIHBIX
ANEKTPUYECKUX 3apsAI0B B METAJIAX, KUAKOCTSX U razax. JJIEeKTpudecKas LIeNb U €€ COCTaBHbIE YaCTH.
Cuna toka. Enununel cuisl Toka. AMnepmerp. Msmepenne cunsl Toka. Hanpsbkenue. Enqunuiist
HanpsbkeHus. BoapTMerp. 3Mepenue HanpsikeHus. 3aBUCUMOCTb CHIIBI TOKA OT HAIIPSKEHUS.

Conporusnenue. Enununnel conpotusienns. 3akoH OMa i1 yyacTKa 3JIeKTpudeckoi nenu. Pacuer
COIIPOTUBIICHUS IIPOBOJHUKOB. Y IEJIbHOE CONPOTUBIEHUE. [IprMepsl Ha pacueT CONpPOTUBIICHUS



MIPOBOJHUKOB, CUJIbI TOKA U HampsbkeHus. Peocratsl. [locnenoBarenbHoe U napauieIbHOE COSTUHEHUE
MPOBOJHUKOB. JIeHCTBUS AIEKTPUUECKOTO TOKA

3akon Jlxxoynsa-Jlenna. Pabora snexkTpudeckoro Toka. MOIHOCTh 3IEKTPHUIECKOro ToKa. EnMuHUIIBI paboTh
ANEKTPUUYECKOTO TOKA, IPUMEHsIeMble Ha MpakTUKe. CUETYUK JIEKTPUUECKON IHEPTHUU.
DneKkTpoHarpeBaTeiabHble IPUOOPhI. PacueT anekTposnepruu, noTpediseMoi ObITOBEIMUA TPUOOPAMHU.
HarpeBanue nmpoBOJTHUKOB 3JIEKTPUYECKUM TOKOM. KOJIMYECTBO TEMIIOTHI, BBIAEISIEMOE IPOBOAHUKOM C
TokoM. Jlamna HakanuBaHus. KopoTkoe 3aMbIkaHUE.

[Ipenoxpanurenu. MarautHoe nojie. MarHuTHOE 1MoJie NpAMOro Toka. MarHUTHBIE JIMHUU.

MarsnuTHO€E NoJe KaTyIlKy ¢ TOKOM. DJIEKTPOMAarHuThl U UX puMeHeHus. [10CTOsIHHbIE MATHUTEI.
MarsuTHO€e noJjie TOCTOSHHBIX MarHUTOB. MaruuTHoe noje 3emiu. JleiicTBue MarHUTHOTO MOJIsl Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKUI IBUTATENb.

Dponmanvuvle 1abopamopHsle padomul.

4.COopKa dJIeKTpUUECKON 1T U U3MEPEHHE CHIIbI TOKA B €€ Pa3JINYHBIX YYacTKax.
5.3mepeHune HanpsHKeHUs Ha Pa3InyHbIX Y4acTKaX 3JIEKTPUUYECKOU LIEMH.
6.PerynupoBanue cuibl TOKa pEOCTaTOM.

7.MI3MepeHue ConpoTUBIECHUS MPOBOHUKA ITPHU MIOMOIIM aMIIEPMETPa U BOJIbTMETPA.
8.M3MepeHne MOIITHOCTH ¥ pabOThI TOKA B JIEKTPUYECKOM JIaMmIIe.

9. COopka 37IeKTpOMarHuTa U UCTIBITAHUE €T0 JCHCTBHUSA.

10. M3yueHue 3MeKTPUUECKOT0 JBUTATENS TTOCTOSIHHOTO TOKA (Ha MOJICIH).

I11. CBeroBbIe siBjeHuUs. (15 yacoB) cTouHnuku cBerta.

[IpsamonuHeliHOE pacnpoCTpaHEHHE, OTpPaKeHHE W TpesromieHue cBeta. JIyd. 3akoH OTpakeHHs CBeETa.
[Tnockoe 3epkano. Jlunza. Onruueckas cuia TuH3bL. M300pakeHne 1aBaemMoe JTUH30M.
W3mepenue GpokycHOTO paccTosiHUs coOuparomiei aua3bl. Ontudeckue npudopsl. a3 u 3penue. Ouku.

@ponmanvuvle 1a00pamoprvle padomal.
11.M3y4eHne 3aKOHOB OTpa)KE€HUs CBETA
12.HaGmroieHue siBICHUS MPEJIOMIICHUS CBETa
13.ITomyuenue n300pakeHUs IPH MTOMOIIH JINH3HI.

1V. IlloBTOpenue (3 4)

9 kjacc

(102 gacos, 3 yaca B HEJIEIIO)



I. 3akoHbl B3auMoaelcTBHS M ABH:KeHUd Tel. (34 yacoB)

MarepuanbHas Ttouka. Tpaektopusa. Ckopoctb. Ilepememenue. Cucrema otcuera. OnpenesieHue
KOOpJIUHATHI ABIKYILEro Tena. ['paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMYUH OT BPEMEHH.
[IpsiMmonuHeitHOe paBHOYCKOpPEHHOE JBUKEeHHE. CKOPOCTh PaBHOYCKOPEHHOT'O JIBUXKEHUS.

[lepemerienue npu paBHOYCKOpEHHOM JBKeHUH. OnpeaeneHne KOOpAUHATHI IBUKYLIEro Tena. I'papuku
3aBUCUMOCTH KHUHCMATUUYCCKHUX BCJIMYUH OT BPCMCHHU. YCKOpeHI/Ie. OTHOCHUTENBLHOCT MEXAHHYECKOT'O
nBukeHus. UHepruanpHas cucreMa oTcueTa.

ITepBorit 3akon HetoToHa. Bropoii 3akon Hetotona. Tpetwnii 3akon Hetotrona. CBoO60oaHOE NMazieHne 3aKoH
BcemupHnoro tsarorenusa. KpuBonuneilinoe nBuxenue [Brmxenne no okpyxHocTu. CKycCTBEHHBIE
crnyTHUKU 3emiu. Pakersl. UMmysbe. 3aKOH coXpaHeHUsl uMnyJibca. PeakTuBHOE NBUkeHUE. [[BrkeHuE
Tesa OPOLICHHOTO BEPTHKAIBHO BBEPX. J[BHKEHHUE Tena OPOIIEHHOTO MO YIJIOM K TOPU30HTY. JIBHKEHHE
Tesa OPOILIEHHOTO TOPU30HTANIBHO. Y CKOpEHHE CBOOOTHOTO MaIeHUs Ha 3eMJIe U IPYTHX IJIaHeTax.

DponmanvHsle 1abopamopHvle padomul.
1. UccnenoBanue paBHOYCKOPEHHOTO ABMXKCHUS 03 Ha4alIbHOW CKOPOCTH.
2.M3mepeHune yCKopeHusi CBOOOTHOTO MaICHUS.

Il. Mexanuueckue KoJieOaHusi U BOJHbI. 3BYK. (15 yacoB)

Mexanunueckue konebanus. Amruurtyna. [lepuon, yacrora. CBob6oaHbIE KOeOaHUS.

Konebarenbuble cucteMbl. MasTHUK. 3aBUCUMOCTh MEPHOJAa U YaCTOThl HUTSIHOTO MAasTHHUKAa OT JJIUHBI
HutH. [IpeBpaiienue sHeprun npu KojedareIbHOM ABMKEHUU. 3aTyXarolue KouieoaHusl.

Bremnyxaennsie koebanus. Mexanndeckue BoHbL. [[mnHa BoHbL. [IpogonbHbIe U TOIEPEYHEBIE BOTHBIL.
CkopocTb pacnipocTpaHeHus BOJHBL 3BYK. Bricora u TemOp 3ByKa. [')poMkocTh 3Byka/ PactipocTpanenue
3ByKa. CKopocTh 3Byka. OTpaxkeHue 3Byka. 9xo0. Pe3oHaHc.

®poHTanbHas 1aboparopHas padora.

3.MccnenoBanne 3aBUCUMOCTH TIEPHOJIa M YACTOTHI CBOOOIHBIX KOJICOaHW MAaTEMaTHUYECKOTO MasiTHUKA OT
€ro JJINHEL.

I11. DnexkTpomaruuTHbIe siBJIeHHS. (25 yaca)

JlelicTBME MarHMTHOTO TIOJI Ha 3JEKTpudeckue 3apsabl. ['paduueckoe m300pakeHHME MArHUTHOTO TOJISL.
HanpaBnenue Toka W HampaBlieHHE €ro MarHuTHoro mnosiss. OOHapyKeHHEe MarHUTHOTO IOJsl 1O €ro
JNEUCTBUIO Ha JyeKTpuueckuil Tok. [lpaBmio neBoll pyku. MarHUTHBIA MOTOK. OJIEKTPOMarHUTHAsI
MHIYKIM. SIBIEHHE 2IIEKTPOMArHUTHOW MHAYKIMH. [loiTydeHne nepeMeHHOro 3JeKTpUIecKOoro ToKa.

DJIeKTpOMarHuTHoe mnosie. HeogHoponHOe W HEOAHOPOJAHOE MoJie. B3auMOCBS3b JJIEKTPUUYECKOTO M
MarHUTHOTO MOJeH. DJIeKTpOMarHuTHeIe BOJHBI. CKOPOCTh paclpOCTPAHEHHUSI HIEKTPOMATHUTHBIX BOJIH.
DneKTpoABUraTesb. JiIeKTporeHeparop. CBeT — 3J€KTPOMarHuTHAs BOJIHA.

®poHTanbHas 1aboparopHas padora.

4.V3yueHue SBJICHUS JIEKTPOMATHUTHON MHIYKIIHH.



I V. Ctpoenne atoma u aromHoro siapa (19 yacoB) PagnoaktuBHocTs. Anbda-, 6eTTa- u raMmma-
m3yderure. OmBITH IO pacceuBaHMIO anbda-yactull. [manerapHas Moaenb aroMa. ATOMHOE SIJIpO.
[TpoTOoHHO-HEHTPOHHASI MOJIENb Aapa. MeTo bl HAaOII0AEHUS U PETUCTPAIMU YacTHIl. PagnoakTHBHbIE
IIpeBpaLIeHUs. DKCIIEPUMEHTaIbHbIE METOBL. 3apsj sapa. MaccoBoe 4uciio apa. S nepHble peakluHy.
Jenenue u cuntes siaep. CoxpaHeHue 3apsa 1 MacCOBOI0 YHCIIA IIPU SAEPHBIX peakiuusax. OTKpbITHE
IIPOTOHA U HEUTpPOHA. S iepHBIE CHIIBI. DHEPIUsl CBSI3U YAacTHUIL B PE.

Oueprus cBs3u. Jlepext macc. Beifenenne sHepruu Ipy JIeJICHUN U CUHTE3E sJIep.

Ucnonw3oBanwue saepHoit sHeprun. Jlosumerpus. Anepueiii peaktop. [IpeobpazoBanne Buyrpenneit
SHEPTUH SIIEP B ANEKTPUUECKYIO SHEPrut0. ATOMHas dHepreTrka. TepmosiiepHsie peakiuu. buonoruueckoe
JEHCTBUE PaJUaALIUH.

®poHTanpHas JabopaTopHas padora.
5.M3yuenue neneHus aapa aroma ypasa 1o gpororpaduu TpeKoB.
6.113y4enne TpeKoB 3apsKEHHBIX YaCcTHI] IO TOTOBBIM (hoTorpadusim.

V. Ctpoenue u 3Boonust Beesiennoii (5 yacon)

Cocras, cTpoeHue u npoucxoxjaeHue CosHedHon cucteMbl. bonbime tena CoHEeUHOU CHCTEMBI.
Maubie Tena Conmueunou cucteMbl. CTpoeHue, u3aydeHue u 3Botonus ColHIa U 3BE31I.

Crpoenue u 3Bomonus Beenennoii.
V1. IloBTopenne (4 4)



KaneHaapHo-TemaTuyeckoe nnaHmpoBaHue 7 Knacc.

Ne Hara Hara Hcnosb3oBanue
Koxa-Bo no no o0opynoBaHus
n/a TeMma 4acoB IJIAHY (l)aKTy HEeHTpa «Touka pocTa»
Pa3nen 1.BBenenne.
BBoausiit uncTpykTax no Th. Uro 1 O3HakoMIIEHHE C

1 nzydaet ¢usuka. Hexoropeie uudpoBoi nadbopaTtopueit
(hU3HYCCKUE TEPMUHBI.

HaOmaroneHns 1 OUbITHI.

2 Ypok ¢ ucnoab30BaHNEM pecypcoB 1 JemoHcTpartus
«Touka pocray. Ouznveckue TCXHOJIOTHH
BeJIMUYUHBL M3MepeHne pu3naecKux u3MepeHus B uudp. 1af.
BeJIMYWH. TOYHOCT U MOTPEIIHOCTD
W3MEpEHNH.

3 Ypok ¢ ucnosib30BaHNEM PecypcoB 1 Hudp. Jlab. «Touxa
«Touka pocta». JlabopamopHas pocta» (MeT. pexk. c.
paboma Ne 1 «OnipenencHue 1ECHBI 51) Jluneiika, nenra
JIeJICHUSI K3MEPUTEIIBHOTO TPUOOpay. MepHai,

M3MEPUTEIbHBIN
HWIHHJP, TEPMOMETD,
JaTIYNK TEMIEepaTyphl

4 ®du3nka U TCXHUKA . 1
Paznen 2.1lepBoHavyajibHbIE
CBeJIeHNsl 0 CTPOEHUM BelllecTBa.

5 Crtpoenue BemecTBa. MOJIEKYIIBL. 1
Jlabopamopnas paboma No2
«OrmpeieneHre pa3MepoB MaJIBIX TE»

6 Ypok ¢ ucnojab30BaHNEM pecypcoB 1 ®ponTanbHasg
«Touka pocra». naboparopHas pabora
JBmwxenue Mojekyi. Jubdysus. «Habmonerme

OpOYHOBCKOTO
JBUKCHHSDY
KomnbroTep, MUKpPOCKOIT
OMOJIOTHYECKHH, KIS
MOJIOKa,

paz0aBIeHHOTO BOIOH

7 Bzaumuoe NPUTKEHUE u 1
OTTaJKWBAaHUE MOJIEKYI.

8 ArperaTHbIE COCTOSHUS BEIIIECTRA. 1

CBolicTBa ra3oB, XXHUAKOCTCH 1
TBEPJBIX TEI.




«llepBoHauanbHbIE CBENEHUS O
CTPOEHUHU BeIlleCTBay. PellleHue
3a/1a4

Pa3nea 3.BzanmMopeiicTBHe Tel.

21

10

MexaHnudeckoe IBUKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
JIBUKCHHE

11

CxopocTh. EMWHUTIEI CKOPOCTH.

12

Pacuér myTtu 1 BpeMeHU BHXKECHUSL.

13

Huepius.

14

BzaumopeiictBue TelL
CamocrosiTenpHas pabota 10
TeMe: «CKopoCTh, MyTh,
WHEPLIUN.

15

Macca tena. EquHuinl Macesl.
M3mepeHne Macchl Tela Ha Becax.

16

Ypok ¢ HCIOJIb30BAHHEM PecypcoB
«Touka poctax. Jlabopamopnas
paboma Ne3 «I3mMepeHne Macchl Tena
Ha PBIYaKHBIX, YJICKTPOHHBIX BECax»

Hudp. J1ad. «Touka
pocta» (MeT. pek. c. 51)
Habop Ten pasHoit
MaccChl, JIEKTPOHHbIE
BECHI

17

Jlabopamopnas paboma Ne4
«3mepenune o0beMa TBEPIOTO TEIay.

18

II;moTHOCTE.

19

Ypok ¢ ucnoab30BaHNEM pecypcoB
«Touxa pocrtar. Jlabopamopnas
paboma Ne5 «OrnipeneneHue
TUIOTHOCTH TBEPAOTO TEJay.

HaGop Ten pa3Hoit
Macchl, MEH- 3ypKa,
AIIEKTPOHHBIC BECHI

20

Pacuér maccel 1 00bEMa TENA IO €ro
IUIOTHOCTHU.

21

Penrenne 3agau mo TemaMm
«MexaHn4ecKkoe  JIBHIXKCHUEY,
«Maccay, «ITmoTHOCTH
BEIIIECTBAY.

22

KoutpoanHasi padora Nel
«MexaHn4yecKkoe  JIBH)KEHUE.
Macca  Tema,  IUIOTHOCTB
BEIICCTBA»




23 Cuna. SIBnenue Tsrorenus. Cra
TsoxecTH. Crita TSHKECTH Ha JpyTHUX
ruranerax. Ousuyeckre
XapaKTePUCTHUKH IIAHET.
24 | YPOK C HCIIOJIL30BaHHEM PeCypcoB ®poHTambHAsL
«Touka pocta». Cuna ynpyrocru. naboparopHas paboTa B
3akon I'yka. uudp 1ad. «M3mepeHue
3aBHUCHMOCTH CHJIBI
YOPYTOCTH OT
nedopMmariiu
MIPYKHHBD.
O6opynosanue: LlTatus ¢
KpEMNexKoM, Habop
npy>KuH, Ha0Op Irpy30B,
JUHEWKa, TUHAMOMET]
25 | Bec Tema. Cpasp Mexmy CHIOH
TSOHKECTH U MacCcol Tea.
26 | YPOK C HCIOJIb30BAaHHEM PECYPCOB Hudp. J1ad. «Touka
«Touka pocray. JlunamMmomeTp. pocta» (MeT. pek. c. 55)
JuHamomeTp ¢ npenesioM
Jlabopamopnas paboma Ne6 m3mepenns 5 H,
«"papyupoBanue NPy KUHBI u NPY’KWHBI HA IUIAHIICTC,
MU3MEPEHNE CUII JUHAMOMETPOM) rpy3sl Maccoi o 100 r
27 | Ypok ¢ ucnob30BaHMeEM pecypcoB ®poHTambHas
«Touka pocra». CloxeHue IBYX naboparopHas paboTa B
CWJI  HANpaBICHHBIX TI0  OJHOU udp nab. «Ipasuna
MIPSIMOI. cnoxenus cwn» Llrarus,
PaBHOIEHCTBY OIS CHIL. pbIdar, JIMHEHKa, 1Ba
OJIMHAKOBBIX TPY3a, ABa
0J10Ka, HUTh
HepacTshKUMas, TUHEenKa
U3MEpUTEIbHAS,
JITHAMOMET]
28 | YpoOK ¢ HCIO0/Ib30BaHHEM PeCypCcoB ®poHTambHas

«Touka pocra». Cuna TpeHus.
Tpenune nokos.

naboparopHas pabota No
1 «3yueHue ABMO>KEHUS
Tena Mpy JICHCTBUH CUITBI
TPCHUS»: TCPEBIHHBIN
Opycok, Habop Tpy30B,
MeXaHU9YecKasi CKaMbs,
JTUHAMOMET]




29

YPpok ¢ ucno/ib30BaHHEM PecypcoB
«Touxka pocra». JlJabopaTopHas
pabota N7 «3MepeHue Cuibl
TPEHUS CKOJIBKEHUS»

Hudp. JIad. «Touka
pocTa» (MeT. peK. c. 56)
JepeBsHHBIN OpYCOK,
HaOOp rpy30B,
MeXaHH4YecKast CKaMbsl,
JUHAMOMETP

30

TpeHue B Ipupoje U TEXHUKE
KpaTkoBpeMeHHAsi KOHTPOJIbHAS
pa6ora Ne2 «Cwuna.
PaBHoelicTBYIO1IIAS

CHJIIan». I[BI/I)KGHI/IG n B3aHMOI[eI71CTBHC

Paznen 4. laBiieHue TBEPABIX Te,
JKHJKOCTEH M ra3oB.

23

31

Japnenue. EnMHUILI TaBieHUS.

32

Crioco0bl yMEHBIICHHS U
YBEJIMYCHHS JaBJICHHS.
JlaGoparophast pabota Ne8
«/3mepeHune naBiIeHus TBEPIOTO
TeJla Ha OTopY»

33

[aBneHue rasa.

34

YPpok ¢ ucno/ib30BaHHEM PecypcoB
«Touka pocra». [lepenaua naBnenus
JKUAKOCTSAMH U razaMu. 3aKOoH
[Tackans.

®poHTanbHas
nabopartopHas paborta
«3akoHn [Tackans.
Onpenenenue qaBiacHUs
KuakocTn» JlaTamk
JIABJICHUSI, IIITATHB,
pabouast EMKOCTb,
TpyOKa, JInHEiKa

35

JaBneHue B )KUAKOCTSIX U Ta3ax.
KpaTtkoBpeMeHHAas1 KOHTPOJIbHAS
padora Ne3. «/lapnenue. 3akoH
ITackans»

36

Pacdyer maBieHus )KUIKOCTH HA JTHO U
CTEHKH COCY/Ia.

37

CooOmaromuecst CoCy/bl.

38

Bec Bo3ayxa. Atmocdeproe
JIaBJICHIIC.

39

M3mepenne aTMocGepHOTo
nasieHud. OnsIT Toppudennu.

40

Bbapomerp - aHepous.
ATMocdepHoe naBlieHHE Ha
Pa3IMYHBIX BBICOTAX.

41

Pemrenme 3amau «JlaBieHue B
JKAIKOCTSX M Ta3ax»




42 H3mMepeHue naBieHusl.

Manometrpsl.  KpaTkoBpemeHHasi
KOHTpOJIbHasi padota Ne 4 1o Teme
«/laBneHre B )KUIKOCTH U Ta3e»

43 | lopuHeBoit  KUIKOCTHBIA — Hacoc.
TI'mapaBnuyeckuit mpecc.

44 JleficTBHE )KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJO.

45 3akoH Apxumena.

46 | YPOK ¢ HCIIOIL30BAHHEM PECypPCoB Hudp. Jlabd. «Touka
«Touxa pocrtar. Jlabopamopnas poctay (MeT. pexk. c. 67)
paboma Ne9 «3mepenne JnHaaMmomeTp, IITaTHB
BBITAJIKUBAIOIICH CHITBD» YHHUBEPCAIBHBIH,

MEpHBIN HUITUH]IP
(MeH3ypka), Tpy3
WIMHIPUYCCKUHT 13
CTald, TPy3
WIMHIPUYCCKUHT 13
ATIOMUHHIEBOTO CIIIIaBa,
HUTD

47 IInaBanue Tem.

48 | Pemenuwe 3amau mno Temam
«ApxuMenoBa cCuiay, «YCIOBH
TUTABAHUS TEID».

49 | YPOK ¢ HCIOJAb30BaHHEM PecypCcoB Hudp. J1ab. «Touka
«Touxka poctay. Jlabopamopras pocta» (MeT. pek. c. 68)
paboma Ne 10 «3ydaenne ycinoBui JnHnaMmomeTp, IITaTHB
TUTABAHUSA TeNa B )KUIKOCTH. YHHBEp- CaJbHBIH,

MEpHBIN LUITUH]IP
(MeH3ypKa), rpy3
MVWIMHIPUYCCKUHT 13
CIEIMALHOTO TIACTHKA,
HUTb, IOBapEHHAs COJb,
MaNovKa JiIs
NEpEMECUINBAHUA
50 | IInaBanue cymos.
BosznyxonnaBanue.
51 Pewienne 3agadu mo  TeMam:
«Apxumenoa cun.y, «llnaBanue
ten», «IlmaBanue cynos.
BoznyxomnaBanuey.
52 KoutpoabsHasi padora Ne5S Ha

TeMy: «JlaBlleHHE TBEpPIBIX TEI,
JKUIKOCTEH U Ta30B»

53

«Ha 3emie, mox Booii u B HEOE»




Pasgen S. PaGora 1 MOIIHOCTD. 13
OHeprusl.

54 Mexannueckasi padota. EquHUIIED 1
paboTsL.

55 Moigocts. EQMHUIIEI MOIIIHOCTH.

56 IIpocTtoie MEXaHHU3MBI. Ppruar.

PaBHOBecue cun Ha phryare.

57 MOMEHT CUIIBL.

58 | YPOK C HCIIO/Ib30BAaHHEM PECypCoOB Hudp. J1ab. «Touka
«Touka pocTta». Prruaru B TeXHUKE, pocta» (MeT. pek. c. 57)
OBITY U IPUpPOJE. Poruar ¢ kperuieHnsMu

IUISL TPY30B, HAOOP TPy30B
Jlabopamopnas paboma Ne 11 o 100 r, muHamMomeTp
«3yueHne yCIOBUS pPaBHOBECHS
phruaray.

59 Bbroku. «3omotoe npaBuiioy 1 ®poHTanbHas

MEXaHUKH. naboparopHas pabora ¢
mudp nab. «M3yuenne
TTOJIBHKHBIX H
HETIOJIBUKHBIX OJIOKOBY
TToaBM>KHEIN U
HETIOJIBMKHBIN OJIOKH,
HabOp Tpy30B, HUTH,
JIUHAMOMETD, IITATHUB,
JIMHEWKa

60 | Uenrp mskectu. Ycinosue 1
paBHOBecus Tel. JlabopartopHas
pabota Nel2 «Omnpenenenue nueHTpa
TSXKECTHU TJIOCKON 1TUIacTUHBD)

61 | YPOK C HCIIO/Ib30BAaHHEM PECypCoB 1 Hudp. J1ab. «Touka
«Touka pocta». Koapdurmenr pocta» (MeT. pek. c. 57)
MOJIE3HOTO JIEHCTBHSI MEXaHU3MOB. [lTaTuB, MexaHWYECKaS

CKaMbsi, OpYCOK ¢
Jlabopamopnas paboma Nel3 KPIOYKOM, JIMHEHKA,
«Omnpenenenne KIIJI npu mogseme Habop rpys30B,
TeJIa 110 HAKJIOHHOM IJIOCKOCTH)Y AUHaAMOMCETP

62 Pemrenne 3amau mo teme «Pabora, 1
MOITHOCTb, KT/ MPOCTHIX
MEXaHHU3MOBY.

63 | OHeprus. Kunerndaeckas u 1

NMOTCHUHAJIbHAs SHCPT .




64 | IIpespamenue oxHOro BHA 1
MEXaHUYECKON SHEPTUU B APYTOi.
Penrenne 3agay o teme «Pabora,
MOII[HOCTh, SHEPT U
65 | Kourpoabnass paGora Ne6 mo 1
teme  «Pabora,  MOIIHOCT®b,
SHEPTUS»
66 | Pabora u MomHOCTH. DHEprHs. 1
Pemenne 3amay u3 kypca Gusuku 7
KJlacca
67 | Hrorosas koHTposbHAsA paboTa 1
(poMexyTOYHAs aTTeCTaIUs )
68 | O6oOmenne. @Pusvka U MHP B 1
KOTOPOM MBI KUBEM
KaneHaapHo-TemaTnyeckoe nnaHmposaHue 8 Knacc.
No Kon-eo | [ara Jarta Hcnoab3oBanue
Tema yacos no no obopynoBaHust
/i nnavy | dakry nenTpa «Touka
pocTa»
Pa3nen 1. TEIIJIOBBIE 23
SABJEHUSA
1 BBonHBINT HHCTPYKTaX IO 1 O6opymoBanwue:
oxpaHe Tpyaa. TemioBoe JlaGopatopHbIit
nBrkeHue. Temreparypa. TEPMOMETP, TATUHK
BryTpenHss sHeprus. TEMIIEPATYPHI
2 Crioco6s! M3MEHEHHs BHYTpEHHEH 1 JdemoncTpauus
SHEPrHH. «3menenue
BHYTpEHHEH
SHEPTUH Teja Mpu
TPSHHUH U yIape»:
JATINK
TEMIIEPaTypHl, ABE
JOCKH, IBE
CBUHIIOBBIC
IJIACTUHKH, MOJIOTOK
3 1 JdeMoHcTpanms
«Tornomenue

BI/IZ[bI TCIUIonCpCaAayu.

CBETOBOM 3HEPTUN»:
JIBa AaT4nKa
TeMIIepaTyphl,
JIaMIia, INCT OeIoi
u u€pHoii Oymary,
CKOTY




4 KonuuecTBO  TETIOTEHL.
Enuauner  konuuecta
TEIUIOTHI.
5 VY nenbHas TEIIOEMKOCTh
BEIIECTBA.
6 Pacuer konuuecTBa TEIUIOTHI,
HEOOXOIUMOTO [T HAarpeBaHUS
TeJa WK BBIAETSEMOT0 UM MPH
OXJIKICHHH.
7 JlaTurk TemMneparypsl,
TEPMOMETP,
KaJIOpUMETD,
Jlaboparophas pabotaNel MepHBIH HIHHD
"CpaBHEHHE KOJTUIECTB TCHJ}OTI)I (MeH3ypKa),
MIPH CMEIICHUH BOJIbI pa3HOH J1aGOpaTOPHBIE
TeMIIepaTyphr” CTaKaHbl, ropsiyas u
XOJIO[THAS BOJIa
8 Jlabopatophast pabora Ne 2 JlaTamk TeMIepaTypsl,
«3mepenue yIeIbHOU TEPMOMET,
TEIIOEMKOCTH TBEPIIOTO TEIa»
KaJIOpUMETP,
ropsias ¥ XOJIOTHAS
BOJIa, MEPHBIH
IWIMHID, TPY3
HWJIWHIPUYECKUH C
KpPIOYKOM, HUTB,
3JIEKTPOHHBIE BECHI
9 OHeprus TOIUIMBA. Y IENbHAS
TEIUIOTAa CTOpaHusl TBEPIOTO
Tena.
10 | 3axoH COXpaHEHUS u
MpeBpaIleHns JHEPTUH B
MEXaHWYECKUX M TETUIOBBIX
Mpoleccax.
11 Pemenue 3a11a4 3(0) TEME
«TeroBbIe SIBICHUS
12 | KonrponwsHas pabora Nel
"TerioBbIC SABICHUS
13 | ArperaTHble COCTOSTHHS BEIIIECTBA.

IInaBnenue u OTBCpACBAHUC.




14

I'padux mnaBneHuss u
OTBEpACBaHUS
KPUCTAJUTMYECKUX TEl.

VnenbHas TEIJIOTA IUIABJICHHUS.

DpoHTAIBHAS
JlapopaTtopHasi
padora Ne 1.
«Omnpeneneamne
YIEIbHON TEIIOTHI
TUTaBIICHUS JIBJA»:
JATIUK
TEMIIEPATYPHI,

KaJOPUMETP, COCY
C TAOIIUM JIBJIOM,
COCY/JI C BOJIOH,
AJICKTPOHHEIC BECHI.
®poHTanbHas
nabopaTopHas pabora
No 2.
«ObpazoBanue
KPHCTAIIIOB):
MHUKPOCKOII, TpOOHpKa
c
HaChIIII€CHHBIM
pacTBopoM
JIBYXPOMOBOKHCIIOTO
aMMOHUS,

15

Pemenne 3agaq."[InaBinenue ten u
KpHCTauTH3aIms"

16

Ucnapenue. HacoleHHsii u
HEHACHIIICHHBIN TIap.
Konnencanms. ITornomenue
SHEPTHUH [P UCTIAPEHUHT
KUJIKOCTH U BBIIETICHHE €€ TPH
KOHJICHCAIIUH Tapa.

JdeMoHcTpanms
«I/IcnapeHI/Ie CIIUpPTa»:
HOaT4YUK
TEMIEPATYPHI,
MPOOUPKa, JTUCTOYKH

Oymaru, pe3uHKH,
pa3HBIE CITUPTEHI

17

Kunenne. VYgaennHas Ttemiora
napooOpa3oBaHus u
KOHJICHCAIINH.

JdeMoHcTpanms
«3yuenue nporecca
KHITCHUS
BOJIB): JIATUUK
TEMIIEPATypHI, ITATUB
YHUBEpPCAIbHBIMH,
KoJI0a CTEKIISIHHAS,
CITUPTOBKA,
MOBapeHHas COJb

18

Bnaxnocts Bo3myxa. CrmocoOsw

OTIpeeTIeHIS BIIQ&YKHOCTH
Bo3myxa. JlaGoparopnas pabota
Ne3d  "U3mepeHue  BIIaXHOCTH

BO3IyXxa".

JaTuuk Temnepatypsl,
TEPMOMETP, MapIs,
COCy/J1 C BOJIOH




19

Pemenne 3amay (Ha pacuer
KOJINYECTBA TEIUIOTHI IIPU
W3MEHCHUU arperaTHOro
COCTOSIHHSI BEII[SCTBA).

20

Paborta raza u mapa mpwu
pacmmpenud. JIBuratens
BHYTPEHHETO CTOpaHMUsL.

21

[TapoBas TypOUHa. KI1[
TETJIOBOTO IBUTATEIS. .

Temnoseie JABHUI'aTCIIN.

22

Tennosnie MAIIUHEL.
W3meHenue arperaTHBIX
COCTOSIHUH BEIECTBA.

23

KontponbsHas padborta Ne2
"M3MeHeHne arperaTHbIx
COCTOSIHMI BemiecTna. .

Paznean 2.
IJNIEKTPUYECKHUE

ABJEHUA

27

24

DnekTpu3anus Tea Opu
CONPUKOCHOBEHUU. J[Ba poaa
3apsioB. BzaumopeicTeue
3apsKEHHBIX TeJl. DIEKTPOCKOIT

25

DIIEKTPUUIECKOE TIOJIE.
[TpoBOJHHUKH, TTIOTYIIPOBOTHUKH U
HETIPOBOIHUKH 3JICKTPHUYECTBA.

26

JenuMocCTh 3JeKTpUIECKOro
3apsaaa. OnekTpoH. CTpoeHue
aToma.

27

OOBsCHEHUE ITCKTPUICCKIX
SIBIICHUIL.

28

DIIEKTPUUIECKUN TOK.
HcTOYHUKH 2JIEKTPHUECKOTO TOKA.

KonTponpras pabota Ne3
(kpatkoBpem.)  "DriekTpuzanus
ten. Ctpoenue atoma'.

29

OnexTpuyeckas LEenb U e€
COCTaBHBIE YaCTH. DNEKTPUIECKUH
TOK B METaJUIaX.

30

JlelcTBUS 3IEKTPUUECKOTO TOKA.
Hanpasnenue 3nekTpuyeckoro
TOKa.




31 Cuiel TOKa. EQUHALBI CHITBI TOKA. Jlatamk TOKa,
Awmriepmetp. M3mMepeHune CHITBI aMIIEpMETP
TOKA. JBYXIIPEIENbHBIN,

MCTOYHUK NMUTAHMUA,
JlaGopatopnas paGora Ned KOMIICKT
"COopKa dIeKTpHYECKOH LIeTH. HIPOBOZAOB, PE3UCTOPEL,
H3mepenue cuibl ToKa B e€ K04
pa3IMyYHBIX ydacTkax'.

32 | DIeKTpu4YecKoe HalpsuKEeHHeE. JaTuuk HanpsDKEeHUs,
Envaunpl HanpsokeHus!. BOJIETMET]
Bonsr™erp. U3Mepenne JIBYXIIPEEIbHBIMH,
HarnpspkeHus. JlaboparopHas WCTOYHHK NTUTaHHUS,
pabota Ne5 "M3mepenne KOMILICKT
HaIPSHKEHUS HA Pa3IMIHBIX IIPOBOJIOB, PC3UCTOPEI,
yUYacTKax 3JIeKTPUUECKOM mmemu”. KII0™

33 JdemoncTpanus

«HccnenoBanue
3aBUCUMOCTH CHJIBI
3aBUCHUMOCTh CHJIBI TOKa OT TOKA B [IPOBOAHUKE OT
HaTPSDKEHUS. DnexTpudecKoe HATPSDKCHIS»:
COITPOTHUBJICHUE IIPOBOJHHUKOB. JaT4YUK TOKA, JAaTYUK
Enuuunnel conpoTuBieHus. HaINpsDKEHUs,
pesucTop, peocrar,
MCTOYHUK MUTaHMUA,
KOMIUIEKT ITPOBO/IOB,
KITIOY

34 | 3axon OMa [IJs y9acTKa LemH.

35 | Pacuer conporuBneHus
MIPOBOAHUKA. Y I€TBHOE
COIIPOTHUBIICHHUE.

36 | [Ipumepsl Ha pacuer
COIIPOTHUBJICHUS  IIPOBOJHUKA
CHJIBI TOKA M HaIPSDKEHUSL.

37 Peocrarsl. JlaGopatopHas pabora fla-uk Toka, peoctat,
Neb "PerJII/IpOBgHI/IepCHHBfTOKa HeTOIIHIC

MUTaHUS, KOMILICKT
peocTaToM”. MIPOBO/IOB, KJIIOY

38 JaTuuk ToKa, NaTYNK

JlaboparopHas pabota Ne7
"N3mepeHne cOnpOTUBIECHUS
MPOBOJHHKA C TIOMOLIBIO
amIepMeTpa U BoJIbTMeETpa'.

HaIpsHKEHUS,
aMIIepMeTp
JIBYXIIpEEIbHBIMN,
BOJIBTMETP
JBYXMPEEIbHBIN,
PE3UCTOPBI,
HWCTOYHHK ITHTAaHUS,
KOMILIIEKT IIPOBO/IOB,
KJII0Y




39 JlaTyuk TOKa, MaT4YuK
HATIPSHKCHIYS,
aMIepMeTp
[MocnenosarenbHOE JIBYXTIPE/IETbHBIH,
COTPOTUBIICHHE  MPOBOIHUKOB BOJIETMETP
JIaGoparopHas pabora Ne 8. JIBYXTIpeIebHBIH,
«3yueHue 1ocIen0BaTeabHOr0 pE3UCTOPEI,
COE/IMHEHHMS TIPOBOTHHKOBY. MCTOYHUK [TUTaHUA,
KOMIUIEKT ITPOBOJIOB,
KITFOY
40 JlaTuuk TOKa, JaTYMK
HaTPSDKEHIS,
aMIepMeTp
[lapannensHOE  CONMPOTHBIIEHUE ABYXIPECIbHBIH,
MIPOBOTHUKOB. JlaGopatopHas BOJBTMCTIp
pabota Ne9 . «M3ydenme ABYXTPCACILHBIM,
MapayuIeTsHOrOo COCTMHECHUS PESHCTOPEL,
HPOBOIHIKOB WCTOYHHK TTHTaHUS,
KOMIUIEKT MTPOBOJIOB,
KITIOY
41 | Pemenue 3amay.(mmo Teme
:"CoennHEHUE NPOBOJHUKOB",
"3akon OMa a1 y9acTka nemu'").
42 | KonrponbHas pabota Ned
"DneKTpUUeCcKui TOK.
CoenuHeHNE TIPOBOTHUKOB" .
43 Pabora 1 MonHOCTb
ANEKTPUIECKOTO TOKA.
44 JlaTyuk TOKa, TaT4YuK
HaTPsDKEHUS,
aMIepMeTp
Enunniier paboThl IEKTPUIECKOTO JBYXTIPE/IeTbHbII,
TOKa, MPUMEHIEMBIC Ha TIPAKTUKE. BOJBTMET
JIBYXTIPEICTbHBIH,
JlaGoparopnas padora Ne 10 JNIAMITOUKa,
"N3mepeHre MOITHOCTU U pabOThI VICTOYHHK TIHTAHUS,
TOKA B 3JICKTPUUECKOM Jamme". KOMILIEKT IIPOBOJIOB,
KITIOY
45 | HarpeBanue MPOBOJHUKOB
ANIEKTPUYECKHM TOKOM. 3aKOH
Jbxoyna-Jlenna.
46 | Kongencarop.




47

Jlamma HaKaJUBaHUSL.
DIeKTpUIECKUe
HarpeBaTeNIbHbIC TPUOOPHL.

KopoTtkoe 3aMbIkaHue,
MIpeIOXPAHUTEH.

48

BJ'ICKTpI/I‘leCKI/Ie SIBJICHUSA

49

DIEKTPHUIECTBO COMIEITIee ¢ HeOec

50

Kontponbnas padota Ne5
"DNEeKTPUUYECKUE SIBICHUS

Pa3nen 3.
IJIEKTPOMATHUTHBIE
SIBJIEHUS

51

MaruutHoe T1one. Mar"utHoe
TI0JIE TIPSIMOTO TOKA.

Mar»uuTHbIE JIMHUH.

JdemoncTpanus
«3mepenue nomus
MOCTOSITHHOI'O MarHuTa
MOCTOSIHHBI MarHUT
MIOJIOCOBOM

52

MarsuTHOE 1oJie KaTYIIKU C
TOKOM. DJICKTPOMATHUTHI U UX
MIpHIMEHEHHE.

Jlaboparopnas paGora Nell
"COopka »dIICKTpOMAarura u
HCITBITAaHUE €TO NeUCTBHS".

53

ITocTosiHHBIE MArHUTHI.
MarHuTHoOe 10JI€ OCTOSIHHBIX
Mar{uToB. MarHuTHOE 1oJje
3emiu. JlabopaTopnas padora Ne
12 «M3y4ueHne MarHuTHOTO OIS
MOCTOSHHBIX MAarHUTOB

JlaT4YuK MarHUTHOTO
0I5, TOCTOSTHHBIN
MAarHMT II0JIOCOBOM,

JIMHEHKA
U3MepuUTeIbHasS

54

JleficTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJTHUK C TOKOM.
ONEeKTPUICCKUN JBUTATEIT.

JlaGoparopHas pabora Nel3
"M3ydeHue IeKTPUIECKOTO
JIBUTATENs MOCTOSIHHOTO TOKA

(ma Mozenm)

55

DNEeKTpOMarHUTHBIC SIBIICHUS.
KpatkoBpeMeHHas: KOHTpOJIbHAS
pabota Ne6 o Teme
«ONEeKTPOMArHUTHBIC SIBIICHISDY

56

3HCKTp0MaFHI/ITHI)Ie SABJICHUA




Pasznen 4. CBETOBBIE
SABJEHUA

57 | Ucrounuku cBera. OcBeTUTENID C
PacnpocTpanenue cBera. HCTOYHHUKOM CBETa
JlabopartopHast pabota Ne 14. Ha 3,5 B, ucrounux
«Habmronenue npsiMOTUHEHHOTO [ATaHUA, KOMIIJICKT
pacpoCTpaHEeHHUA CBETaY IIPOBOJOB, IICICBA

nradparma
Bunumoe aBmxeHue cBeTHI.
58 OcBeTHTens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, ucto4Huk
Otpaxenne cBeta. 3aK0H MUTaHUsS, KOMILICKT
OTpa)KCHUS CBETA. HIPOBOJAOB, TICJICBas
Jlabopamopnas paboma 15 « Auaparma,
TTOTYITVUTHHIP,
«3yueHue SBICHUS OTPAXKEHUS UTAHIeT Ha
cBeTay TUIOTHOM JIMICTE C
KPYTOBBIM
TPAHCIIOPTUPOM
59 | Ilimockoe 3epkaio.
60 OcBeTuress ¢

[Ipenomnenue CBETA. 3aKkoH
MIPEIIOMIICHHUS CBETA.
Jlabopamopras paboma 16 « .
«M3ydyeHHe ABICHUS MTPESIOMICHUS
CBETa»

HCTOYHHKOM CBETa
Ha 3,5 B, uctouHuk
[MATaHUS, KOMITJIEKT
MIPOBOJIOB, IIEJICBas
nuadparma,
MOy IUIHHJIP,
IJIAHIIET HA
IIJIOTHOM JIMCTE C
KPYT'OBBIM
TPAHCIIOPTUPOM

61

JInna3el. OnTudeckas cuiia JIAH3.




62

N3o0paxenus naBaeMble JTHH30H.
Jlabopatopnas  pabora  Nel7
"Uzyuenue H300paXkeHUs
JTaBaeMOT0 JTMH30M".

OcBerturens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, ucrounmk
MTATaHUSA, KOMITIEKT
MIPOBO/IOB, IIIETICBAs
nuadparma, dSKpaH
CTaJbHOM,
HaIpPaBJISIONIast C
HU3MEpUTETBHON
IIIKAJIOM,
coOmparoIye JTNH3HI,
paccenBaromas
JIMH3a, CJIai
«Mopenb peaMeTa B
peitepe

63 I'ma3 xak onruyeckasl cucTeMa.
OnTrueckue IpudopEI.

64 CBETOBEIC SIBJICHHS

65 | KontponpHas pabora No 7.
«CBETOBBIC SIBIICHHS
Paznen 5. IOBTOPEHHUE

66 IloaroTroBka K HTOTOBOM
KOHTPOJILHOH paboTe. Pusnka u
MHP, B KOTOPOM MBI )KUBEM

67 | UroroBas xoHTpodbHAS paboTa.

68 | O0O0OIIEHNE U aHAIIN3 UTOTOBOM

KOHTPOJIBHOM paboThl. «Kakas
CTpaHHas IUIaHETA...»




KaneHpapHo-tematuyeckoe naaHuposaHue 9 Knacc.

n/n

Tema

Koaso
4aCcoB

Jlara
no
IUIAHY

Jara
mno

daxry

Hcnoan3oBanue
o0opynoBaHMs EHTpPa

«Touka pocra»

Pa3nen 1. 3aKkoHBI
NBHKEHUSA U

B3aHMOJEHCTBHSA TeJl.

34

BBoaHBII HHCTpYKTaX 1O
Tb. MarepuanpHas Todka.
Cucrema oTcuera.

ITepememienue.

Omnpenenenre KOOPIUHATHI
JBIDKYIIETOCS Tela.

[Ipsmonunelinoe
paBHOMEpHOE JIBH)KEHHUE
[lepememenue mpu
NPAMOJIMHETHOM
PaBHOMEPHOM JIBHKEHUHU.

I'paduku 3aBucuMoCTH
KMHEMAaTU4ECKUX BEITMYUH
OT BpEMEHH NpU
MPSIMOJIMHENHOM
PaBHOMEPHOM JIBU)KCHUH

CpenHssa CKOpOCTb

Pemenue 3amau

[Ipsamonunelinoe
PaBHOYCKOpEHHOE
JBIKEHUE. Y CKOPEHUE.

CKOpOCTh IPSIMOJTMHEHHOTO
PaBHOYCKOPEHHOTO
nBrxeHus I'padux
CKOPOCTH.

10

[lepememenue mpu
MPSIMOJTMHENHOM
PaBHOYCKOPEHHOM
JBIDKEHHH.

11

[lepememenue Tena npu
MPSIMOJTMHENHOM
JBIDKEHHH 0e3 HadalbHOM
CKOPOCTH.




12

JlaGopatopnas padora Ne 1
"Uccnenoranue
PaBHOYCKOPEHHOTO
IBIDKCHHS 0€3 HavaIbHOU
CKOPOCTH.

O6opynoBanue: IlltaTus
nabopaTOPHBINA, MEXaHUIECKas
CKaMbsi, OpPYCOK JIepEBSHHBIM,
3IEKTPOHHBIN CEKYHIOMED C
JATYNKAMH,
MarHUTOYIPABIIIEMBbIC
TepKOHOBBIC IATYUKU
CeKyHJIOMepa

13

I'paduku 3aBucuMoOCTH
KMHEMAaTUYECKUX BEIUINH
OT BpEeMEHH NpU
MPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JIBIDKEHUU

14

Pemenue 3amau «
PaBHOYyCKOpEHHOE
JIBIDKEHUE)

15

Pemenne 3aJga4 1o TeME
«OCHOBBI KHUHEMaTHUK)

16

KonTponbHas pabora
Nel mo teme
«ITpssmonuHeliHoe
PaBHOYCKOPEHHOE
JIBUKEHHE»

17

OTHOCHUTEIILHOCTE
JIBIDKECHUA.

18

WNuepunanapHbIE CHCTEMBI
otcuéra. [lepBblii 3aKOH
HeroTona.

19

Bropoii 3akon HptoToHa.

20

Tperuii 3akoH HeroToHa.

21

CB00OOIHOE MTaZICHUE TEI.

22

JIBrxeHue Telna,
OpOIIIEeHHOTO
BEPTHKAJIIEHO  BBEPX.
HesecomocTs.

23

JlaboparopHas pabora Ne 2
"M3mepeHne yCKopeHus
cBOOOJTHOTO TajieHus "




24

3aKoH BCECMHUPHOTO
TATOTCHUA.

25

VYckopeHHe — CBOOOTHOTO
majicHuss Ha 3emie |
JOPYTUX HEOSCHBIX TEIL.

26

[IpsamonuneitHoe 1
KpUBOJIMHEITHOE IBIKEHHE.
JIBrxeHue Tena no
OKPY>KHOCTH C MOCTOSTHHOU
10 MOAYJIO CKOPOCTEIO.

27

Pemenue 3amau.

28

HckyCCTBEHHBIC CITyTHUKH
Zemin

29

Umnynec  Tema.  3akoH

COXpaHCHHUA UMITYJIbCA.

30

PeakTuBHOE OBIKEHUE.
PaxkeTsl.

31

Pemenne 3amau

32

Brisog 3aKOHa
COXpaHEHUS
MEXaHUYECKON SHEPTHUH.

33

Pemenne 3agad mo teme
"3aKOHBI COXpaHEHMSI B
MCXaHHKE "

34

Konrtponbnas padora Ne 2
1o TeMe "3aKoHbI
COXpPaHEHUS B MEXaHUKE

Paznean 2.
Mexannueckne
K0JIe0aHUA M BOJIHDI.

3ByK.

15

35

KonebarenpHoe ABMXEHHE.
CB0o0OOgHBIE KOJIEOAHU.

36

Bemmuunns,
XapaKTEPHU3YIOIIIHE
K0J1e0aTeIbHOE IBIKECHHE.

Jemoncrpamuu «Konebanus
HUTSHOTO MasITHUKA U
CBOOOTHEIC KOJICOaHUS TPy3a
Ha npyxuHe»:QdopynoBaHue:
JATYUK YCKOPECHUS, INTATUB C
KperexoM, Habop rpy30B,
HUTH, HA0OP MPYKUH

37

lapmonnyeckne KoaeOanus




38

Jlaboparophas padora Ne 3
"« UccnemoBanue
3aBHCHMOCTH TIEpUO/Ia U
Y4aCTOThI CBOOOIHBIX
KOJIeOaHMI MasiTHUKA OT
IUIMHBI €70 HUTH.

«3ydenne komebaHmit
HUTSHOTO MasiTHAKAY:
O6opynoBanme: KOMIBIOTED,
JATYUK YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKas U
HEpacTSHKUMas HUTh, PyJeTKa
N3yuenue xonebaHmii rpy3a Ha
npyxuHe»: OdopynoBanme:
KOMIIBIOTED, JATYHK
YCKOpEHUSI, IITaTHB C
KPETEeKOM, Ha0Op MPYKUH
pa3Hoit KECTKOCTH, HAOOP
rpy3oB 1o 100 r.

39

Pemenne 3amau

40

3aryxarlue KoJeOaHusl.
BbIHY X ICHHBIC KOJICOaHHSI.

41

Pe3onanc.

42

Pacnpoctpanenue
KojeOaHuil B cpere.

BonHel.

43

Jlmmaa BommHEL. CKOPOCTH
pacnpocTpaHEeHHUs BOJHEL.

44

HcTouHuKH 3ByKa.
3BYKOBBIC KOJICOAHUSI.

45

Bricora, TeMOp u
POMKOCTb 3BYyKa.

46

PacnpocTtpanenue 3Byka.
3BYKOBBIC BOJTHBI.

47

OTpakeHne 3ByKa. IXO.
3BYKOBO# pe30HaHC

48

Pemenne 3amau

49

KontponbHas padbora Ne

3 o Teme

"MexaHn4ecKHre KOIeOaHus
¥ BOJIHBEL.

3ByK"

Paznean 3.
DJIeKTPOMArHUTHOE 110J1e

25

50

MaruuTHOe moJe.

51

Hanpasnenue Toka u
HarnpapJIeHUE JTUHUHN ero
MarHMTHOTO ITOJIS.

JdemoHcTpauus
«3MepeHne MarHuTHOTO
TOJIs1 BOKPYT MIPOBOIHUKA C




TOKOM»: O00Opya0BaHuUeE:
JATYNK MAarHATHOTO TIOJIS, /IBa
IITATUBA, KOMIUIEKT IPOBOOB,
HUCTOYHHK TOKA, KII0Y

52 | OGHapyKeHne MarHMTHOTO
TOJISI TIO €ro ICUCTBUIO Ha
BJIEKTPUUECKUHN TOK.
ITpaBuiio neBo pyKu.

53 | Unaykuus MarHuTHOTO
noJsi. MarHuTHBIN OTOK.

54 | Peuwrenne 3anau

55 | MarnuTHsiit notox

56 | ‘IBienue
ANIEKTPOMArHUTHOM
WHAYKIAN

57 | JTaboparopnas pabora
Ne4"WNzyueHue sBieHUA
ANIEKTPOMArHUTHOM
UHIYKIUU'".

58 | Hampasnenue
WHAYKIIMOHHOTO TOKA.
ITpaBuio Jlenua.

59 | fIBnenue caMOMHIYKIHH.

60 | [omyyenue u nepenaya
MEPEeMEHHOTO
ANEKTPUIECKOTO TOKA.

61 Tpanchopmarop.

62 | DIEKTPOMATHUTHOE TOJIE.

63 | DIEKTPOMATHUTHBIE BOITHBI

64 | KonebarenbHblii KOHTYD.
ITonyuenue
3NEKTPOMArHUTHBIX
KoJeOaHUi.

65 | IIpuHIunBl pagnocssasy u
TEJIeBUICHUSI.

66 | DNIEKTpOMarHuTHAs
MIPUPOJIa CBETA.

67 | llpenomnenne cpera.

du3ndyeckuii  CMBICT
oKa3aTeiIst
TIPEITOMIICHUSI.




68

Hucnepcus ceera. IlBera
Tell.

69

CHeKTpocKoIT 1
crekTporpad

70

Tunel onTHYeCKUX
CIICKTPOB

71

ITormomenue u
HCITyCKaHHE cBeTa
aTOMaMH.
[Ipoucxoxnenue
JUHEHYATBIX CIIEKTPOB.

72

JlaGopatopnast  pabota
Ne 5 "HaGmronmenue
CILTONITHOTO u
JIMHEMYaThIX CHEKTPOB
WCITyCKaHUsA'".

73

Pemenue 3amau

74

Kontponbnas padota Ne
4 o Teme
«IJNEKTPOMarHUTHOE
HOJIe»

Paznen 4.Ctpoenue
aToMa ¥W  aTOMHOIO
saapa. HWcnogns3oBaHue
JHEPrumn aTOMHBIX
siaep.

19

75

Pazmo AKTHUBHOCTbD.

76

Mogenn atomoB. OmbIT
Pesepdopaa.

77

PagnoakTuBHEBIE
MIPEBPAIICHHS] ATOMHBIX
sep.

78

OKCIepUMEHTATLHEIE
METO/TbI UCCIICIIOBAHUS
YaCTHIL.

79

JlaGoparopHas pabora Ne
6 "U3smepenue
€CTECTBEHHOTO
panuarioHHoro ¢hoxa
Jno3uMeTpom”.

80

OTKpBITHE IPOTOHA U
HEUTpOHA.

81

CocTtaB aTOMHOro sapa.
SnepHble CUIBL.




82

Oueprus csa3u. Jedekr
macc.

83

Pemenne 3amau

84

Henenne  spep  ypaHa.
Hennas peakuus.

85

JlaGopatopnas paborta Ne 7
"W3ydenune AeIeHUS pa
aToMma ypasa 1o
dhoTorpaduu Tpekon".

86

SnepHblit peakTop.
[IpeobpazoBanne
BHYTpPEHHEU 3Hepruu
ATOMHBIX SIIEp B
NEKTPUUECKYIO YJHEPTHIO.

87

AToMmHas OHCPICTHUKA.

88

Bbrnonornueckoe nencTeue
pamuaruu. 3aKoH
PaIuoOaKTUBHOTO pacIiaja.

89

3aKk0oH pPaTnOaKTHBHOTO
pacmnana

90

JlaGopartopnas padora Ne 8
"OueHka nepuoaa
noxypacrana
HaXOISIIUXCS B BO3TyXE
HPOIYKTOB pacriajia ra3a
paznona. ".JJaboparopHas
pabota Ne 9 "Uzyuenue
TPEKOB 3apSHKCHHBIX
YaCTHIL IO TOTOBBIM
¢dortorpadusm ".

91

TepmMosiepHas peakius.

92

Pemenue 3amau

93

KontponbsHas paborta Ne 5
mo Teme «Pu3rKa aTomMa 1
aATOMHOTO sizIpa.
Hcnons30BaHue SHETHH
ATOMHBIX SIIEP»

Paznen 5. Crtpoenme mun
aBo.ionus BeeaenHnoi

94

Cocras, cTpoeHue 1
MTPOUCXOXKICHUE

CoIHEYHOH CUCTEMEI.

95

Boinpmme miaHeTsl
ConHEYHON CHCTEMBI.

96

Mansle Terma CoaHeuHOH
CUCTEMEL.




97 | Ctpoenue, uzyueHue u 1
sBomonst ContHIa 1 3BE3.

98 | Ctpoenue u 3BOJIOLHA 1
Bcenennoit.
Paznen 6. [loBTOpeHue

99 | HUrorosoe nosropenue.

100 | Urorosas KOHTpOJIBLHASL
pabora.

101 | Ananu3 omuboK 1
KOHTPOJIBHOH paboTHI.

102 | [loBropenue u 0600mEHNE 1

Chnucok JUTepaTyphbl ¢ YKa3aHUEM IepeuHsi YI4eOHO-MeTOAMYeCKOoro odoecneyeHms,

CPEeJICTB 00YVUEHHUS M JIEKTPOHHbBIX 00pa30BaTeJIbHbIX PECYPCOB.

10.

11.

12.

13.

14.

15.

MapoH A.E., MapoH E.A. ®dusunka. 7 knacc. Anaaktuyeckne matepuansl. M.: ipoda, 2019.
MepbiwkuH A.B. dnsnka. 7 knacc. YuebHUK ana oblieobpasoBaTenbHbIX yupexaeHuin. M.: lpoda,
2018.

®unoHosmu H.B. dusmka. 7 knacc. Metogmyeckoe nocobue K yuebHuky A.B. MepblwKuHa. M.:
Opoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®u3uKa. 7 kKnacc. Pabouas Tetpaab. M.: ipoda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3umka. 7 knacc. Tectbl. M.: [poda, 2019

MepbliwKkuH A.B. Pnsuka. 8 knacc. YuebHUMK ana obuieobpasoBaTeibHbIX OpraHusauunii. M.:
Opoda, 2019.

2. dunoHosmy H.B. dusuka. 8 knacc. Metoanueckoe nocobue K yuebHuKy A.B. MepbiwkmHa. M.:
Opoda, 2018.

3. XaHHaHoBa T.A. ®usuka. 8 knacc. Paboyan tetpagb. M.: [ipoda, 2014,

4. MapoH A.E., MapoH E.A., Mo3olickuii C.B. dunsunka. 8 knacc. C6opHMK Bonpocos 1 3aga4. M.:
Opododa, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHUK TecToBbIX 3agaHni no ¢pusmnke. 8 knacc. M.: BAKO,
2019.

®dusnka. 9 ki1.: yueb. s odmeoOpaszosar. yupexxaenuid. / A.B. IIépoimkun, E.M. I'ytHuk M.
Hpoda, 2017.

®dusnka. 9 kiacc: moypouHsle riansl mo yueouuky A.B. [1€peimkuna, E.M. I'yTHuK / aBT.-COCT.
C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.

®wusuka: 3amaynuk: 9 — 11 ki.: Y4eb. mocodue 1 obmieoOpazopar. yueod.

3aBeaeHuit. — M.: Jlpoda, 1996. — 368 c.: ui. — (3amaunuku «J{pods»).

®dusmnka. Tectol. 7 — 9 kmaccel. Kabapauna O.D., Opnos B.A. Yue6H. - meTon nocobue. — 4-¢ u3.,
crepeoturt. — M.: [Ipoda, 2000. — 96 c.: ui.

dusnuecKkuil IKCIIEPUMEHT B CpeIHeH mkoiie: Mexanuka. MonekynsapHas Qu3nka.



OnexrpoauHamuka / [llaxmaes H.M., llunos B.®. — M.: [IpocBemenue, 1989. — 255 c.: un. — (b-
Ka YIuTens (pU3nuKm).

16. JIozoBenko C.B., Tpymmuna T.A Peanuzarus o6pa3oBaTelbHBIX MPOrPaMM IO (HHU3UKE C
HCIIOJI30BaHUEM 000pYAOBaHUS IAeTCKOTO TexHomnapka «lIkonbpabii KBanTOprrom» Mockga,
2021

NHmepHem-pecypcei:

1.Bubnunoteka — Bce no npegmety «dusmka». — Pexkum gocrtyna: http://www.proshkolu.ru

2.BuaeoonbiTbl Ha YpoKax. — Pexxum goctyna: http://fizika-class.narod.ru

3.EanHas konnekuma umdposbix 0bpasoBaTenbHbIX pecypcos. — Pexkum goctyna: http://school-
collection.edu.ru

4 MIHTepecHble matepuasbl K ypoKam GpU3NKKM MO TeMaM; TeCTbl MO TeMaM; HarnaaHble NOCobUa K ypoKam.
— Pexxum poctyna: http://class-fizika.narod.ru

5. Uudposblie obpasoBaTenbHble pecypcbl. — Pexkum goctyna: http://www.openclass.ru

6. DNEeKTPOHHbIe y4ebHMKM No Ppusmke. — Pexknum goctyna: http://www.fizika.ru
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