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MHHOACHUTEJIBHASA 3AITNCKA.

PaGouass mporpamma eCTECTBEHHOHAyYHOW HAmpaBIEHHOCTH TO (U3MKE C
UCTOJIb30BaHUEM 000pyoBaHus LeHTpa « Touku poctay 1i1st 7-9 KIaccoB OCHOBHOM HIKOJIBI
cocTaBjieHa U pa3paboTaHa B COOTBETCTBUHU C:

o ®depnepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
obpazoBannu B Poccuiickoit Penepanmm» (C M3M. W JOM., BCTYIl. B CHIYy C
01.09.2020);

e TpeboBaHusiMU DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTA
OCHOBHOTO 00111eT0 00pa3oBanus (yTB. IpruKa3oM MuHUCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoit deneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HaumoHanbHOTO mpoekTa «OOpazoBaHHe» (YTB. HPE3UTUYMOM
Cogera npu Ilpesunente PO no crpaternyeckoMy pa3BUTHIO U HAllMOHAIBHBIM
IIpOeKTaM, IpoToKoI OT 24.12.2018 Ne 16);

e [TocymapctBenHoi  mporpammoit  Poccumiickoii  @enepaunun  «Pa3Butue
obpaszoBanus» (y1B. [loctanosiienuem [IpaButenscta PO ot 26.12.2017 Ne 1642
(pen. or 22.02.2021) «OO6 yTBEpKIEHHUH TOCYJApCTBEHHOH MpPOrpamMMbl
Poccutiickoit @eneparun «Pa3zButre 00pa3oBaHUs»;

® aBTOPCKOW IpPOrpaMMoOil OCHOBHOTO 001iero oopasoBanus mno ¢usmuke mias 7-9
kiaccoB (A. B. I1€peimkun, H.B. ®unonosuy, E.M.I'ytauk, M., «Ipoday, 2015
r.);

e yyeOHBIM IUJJTAHOM U OCHOBHOH oOpa3oBaresnbHONM mporpammel MBOY
«boratsipeBckas COIL»

e MeroanyeckuMu PEKOMEHIALMSIMH 110 CO3/JIaHHI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aAIMIX, PACHIOIOKEHHBIX B CEIbCKONH MECTHOCTH
M MajJbplX ToOpojax, IEHTPOB 0Opa3oBaHUS  €CTECTBEHHOHAYYHOW U
TeXHONOrnueckoi  HampaBieHHocTedl  («Touka  pocta»)  (YTBep:KIeHBI
pacnopspbkeareM MuHucCTepcTBa nipocBenienns Poccuiickort denepanuu ot 12
suBapst 2021 1. Ne P- 6).

Pabouas nporpamma peanmzyercst B yueOHukax A. B. Ilepoimkuna «®Pusuka 7 Kiaccy,
«Dusuka 8 kinacey, «dusnka 9 knace» cucreMsl «Beptukansy [leppimkun A. B., yueOHHK
Ut o01ieoOpa3oBaTenbHbIX YueOHbIX 3aBenenuin. M.: [Ipoda, 2020

[Iporpamma ompenenser coaepkaHHEe U CTPYKTypy YdeOHOro marepuana,
MIOCJIEZI0BATENBHOCTh €0 M3y4eHUs, MyTH (POPMHUPOBAHUS CUCTEMBl 3HAHWM, YMEHUU U
CIOCOOOB JeSITEIbHOCTH, PA3BUTHUS, BOCIIMTAHUS U COLMAIN3ALNHN YUALUXCS.

Coznanne unentpa «Touka pocra» mnpeamnonaraeT pa3BUTHE OOpPa30BATEIbHOM
UHPPACTPYKTYpbl 00IIe00pa3oBaTeIbHON OpraHu3alid, B TOM YHCIIE OCHAallleHHe
o011ieo0pa3oBaTeIbHON OpraHU3aiu:

1. oGopynoBanuem, cpeacTBaMu 00ydeHHsI U BOCIIMTAHUS [T U3y4EHUs (B TOM YHUCIie
AKCIEPUMEHTAIBHOIO) IIPEAMETOB, KYPCOB, JVCLHATIIINH (Moyneit)
€CTECTBEHHOHAYUYHOU HaIPaBJIEHHOCTH npu peanuzanuu OCHOBHBIX
0o011e00pa3oBaTeabHbIX MPOrpaMM U JIOMOJHUTENIBHBIX 00Ie00pa30BaTEIbHbIX
OporpaMM, B TOM YMCJE JJISl PacIIUPEHUs COAEpKaHUs yueOHOro mpeaMmera
«Dusukay;

2. o0opynoBaHueM, cpelIcTBAaMU O0yUEHHsI U BOCIIUTAHUS JJIS peasln3alluyl IporpaMm
JIOTIOJIHUTEIBHOIO0 00pa30BaHUs €CTECTBEHHOHAYYHOW HAIPaBJIEHHOCTEH;

3. KOMIBIOTEPHBIM M HHBIM 000pyI0BaHHEM.

[IpodunpHeIi KOMIUIEKT 000pyI0BaHMs 0O0ecrieunBaeT 3PPEeKTUBHOE TOCTHKEHUE
00pa30oBaTeNbHBIX PE3yIbTATOB 00YUAIOUIUMHUCS IO IPOrpaMMaM €CTeCTBEHHOHAYYHOM
HaIpPaBJIE€HHOCTH, BO3MOXKHOCTb YTITyOJIEHHOTO U3YUYEHHUS OT/IEIbHBIX MPEAMETOB, B TOM YHCIIE IS
(dbopmMHpoBaHUs N300PETATETHCKOTO, KPEATUBHOT'O, KPUTUUECKOTO MBIIUICHUS, Pa3BUTHS
(GyHKIIMOHATBHON TPAMOTHOCTH Y O0y4aIOLINXCs, B TOM YHCJI€ €CTECTBEHHOHAYYHOU U
MaTeMaTUYECKOM.



DKCIIEpUMEHT SBIISETCS NCTOYHUKOM 3HAHHMHA M KPUTEPUEM MX HCTHUHHOCTH B HayKe.
Konmemnust coBpeMeHHOTO 00pa30BaHUs MOJPa3yMEBaeT, YTO B y4EOHOM IKCIIEPUMEHTE
BEYIIYI0 pOJIb JIOJDKEH 3aHSATh CaMOCTOSITETIbHBIN MCCIIEeOBATENbCKUNA YUEHUUECKUH
skcniepuMeHT. COBpeMeHHBIE IKCIIEPUMEHTAIBHBIE NCCIIEAOBAHUS IO (PU3UKE YKE TPYIAHO
MPeICTaBUTh 0€3 UCIIOIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U TU(MPOBBIX U3MEPUTEIBHBIX
npudopoB. B denepanbHOM rocyapcTBEHHOM 00pa30oBaTeILHOM CTaHAapTe (1anee —
@®I'0OC) mponucaHo, 4TO OJTHUM U3 YHUBEPCATHHBIX yUeOHBIX

nevcteuii (manee — YY]I), npuoOperaeMpIx y4dalluMUCs, JOJDKHO CTaTh yYMEHHE
«TPOBEJICHUSI OMBITOB, TPOCTBIX OSKCIEPUMEHTAIBHBIX WCCIEAOBAHUNA, TPIMBIX U
KOCBEHHBIX HM3MEpPEHHI C WCIIOJIb30BAaHHEM aHAJOTOBBIX M HU(QPOBBIX H3MEPUTEIHHBIX
puOOPOBY.

YueOHBIH KCIIEPUMEHT 10 (PU3UKE, TPOBOIUMBIA HA TPAAUIIMOHHOM 00OpYIOBaHUH
(6e3 mpumeHeHus P POBLIX 1a00paTOpHil), HE MOXKET B MOTHON Mepe 00€CIIeUUTh pelICHHE
BCceX 00pa30BaTeNbHBIX 3aJjad B COBpEeMEHHOH mmikosie. CIOXHBIIASCS CHTyanus
00yCJIOBJIEHA CYIIECTBOBAHUEM psiia MPoodiIem:

*  TPAJWIIMOHHOE MIKOJIHHOE 000PYIOBaHHE U3-32 OTPAaHHUCHHS
TEXHUYECKUX BO3MOXKHOCTEH HE NO3BOJISIET POBOUTH MHOTHE KOJMYECTBEHHBIE
HCCIIEI0BaHMS;

*  JUIMTENBHOCTH NPOBEACHUS (PU3MUECKUX UCCIICAOBAHHI HE BCET/Ia COTJIACYETCs
C JUTUTEBHOCTBIO YUEOHBIX 3aHATHIA;

*  BO3MOXXHOCTb ITPOBEACHUS MHOTHX (PH3MUECKUX UCCIICTOBAHUM
OTpaHUYMBACTCS TPEOOBAHUSMH TEXHUKH OC30MACHOCTH U JIp.

Hudposas nabopaTopus KapAHHATIHHBIM 00pa30M U3MEHSET METOAMKY M COAEepKaHNe
IKCIIEPUMEHTAIBHOM JIEATEILHOCTH M IIOMOTaeT PEUIUTh BhIIICICPEUUCIICHHBIC TPOOIEMBI.
[Hupoxuii cexTp HU(POBBIX JATYUKOB MO3BOJSIET YUATMMCS 3HAKOMUTBCS C TapaMeTpaMu
(U3MUECKOTO KCIIEPUMEHTA HE TOJILKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE.C
MOMOIIBIO II(POBOI Ta0OpATOPUK MOKHO MPOBOJIUTH JUIMTEILHBIA SKCIIEPUMEHT JaXKe B
OTCYTCTBUM OJKCTepUMeHTaTopa. [Ipu 3TOM wu3MepseMble JaHHbIE W PE3yJIbTAThI
UX00pabOTKN 0TOOpaKaAIOTCS HEMOCPEACTBCHHO Ha SKpaHe KOMIIBIOTEPA.

B npomecce popMupoBaHus IKCHEPUMEHTAIBHBIX YMEHHHA TO (PH3HMKE ydalluics
YUUTCS TIPEJICTABIATH HHYOPMAIMIO 00 NCCIIEIOBAaHUH B YETHIPEX BUAAX:

* B BepOAJFHOM: OIKCHIBATH DJKCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJENb
IKCIEPUMEHTa, (UKCHPOBATh BHHUMAHHE Ha U3MEPSIEMBbIX (U3NYECKUX BEIMYMHAX,
TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIMOJHATH TAOJUWIBl JAHHBIX, JIS)KANIMX B OCHOBE IOCTPOCHUS
rpaduKoB (IIPH ATOM y yYaAIIMXCS BO3HUKACT MEPBHUYHOE MPEICTABICHHE O MacIiTadax
BEJIMYUH);

¢ B rpaduyeckoM: CTPOUTH TpPaQUKH IO TAOJIWYHBIM JAHHBIM, YTO TTO3BOJIAET
NEpeHTH K BBLABIDKEHHIO THIIOTE3 O XapakTepe 3aBUCHMOCTH MEXAY (U3NYECKHMU
BEJIMYMHAMHU (IIPX  OTOM yYUTEIb II0Ka3bIBACT MPEUMYIIECTBO B BHU3yaH3allUU
3aBHCUMOCTEH MKy BEJIH- YHHAMH, HATJISTHOCTh 1 MHOTOMEPHOCTB);

* B aHAIMTHYECKOM (B BHIE MaTEMaTHYECKUX YypPaBHEHUH): TPUBOAUTH
MaTeMaTHYeCKOEe ONHMCAaHUE B3aMMOCBS3M (U3UYECKUX BEIUYMH, MaTeMaTHYeCKOE
000011IeHIE MTOTyYSHHBIX PE3YJIbTAaTOB.

[lepexox K KakAOMy JTaly TMpeACTaBICHUS HH(POpPMAIMK 3aHUMAaET TOCTATOYHO
O0JIBbLION MPOMEXKYTOK BpeMeHH. be3ycnoBHO, B 7—9 Kilaccax 3TOT Mpolecc HeoOXoauM,
HO



B CTapIIUX KJaccax 3TO BpEeMs MOKHO OBLIO ObI OTBECTH Ha pelleHre 0oiee BaKHBIX 3a]1ad.
B srom mnane uumgpoBsie 1a00paTOPUM IMO3BOJSIOT CYHIECTBEHHO SKOHOMHUTH BpeMs,
KOTOpPO€ MOXHO MOTPATUTh Ha (POPMHUPOBAHUE MCCIEIOBATEIBCKMX YMEHHUI ydaluxcs,
BBIPAKAIOLIUXCS B CICIYIOIUX ACHCTBUAX:

*  OmpejesieHUue MPOOIEMBI;

*  II0CTAHOBKA MCCIIEJJOBATEIbCKOM 3a/1auH;

*  IUIAHUPOBAHUE PEILCHU 3a1a4H;

*  TIOCTPOEHHUE MOJIeNIEeH;

*  BBIJBW)KEHHUE I'HIIOTES;

*  OKCIIepHMEHTAJIbHAs MMPOBEPKA THIOTES;

*  aHaJM3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOACHUIA;

*  (opMynHpOBaHUE BHIBOJOB.

[locnennue roapl y ydamuxcs HaOMIOJaeTcss HU3Kash MOTHUBALUS M3Y4YEeHHUs
€CTeCTBCHHOHAYYHBIX IHCLUUIUIMH M, KaK CJIEICTBHE, NaJeHHE KauecTBa OOpa30BaHMI.
[Mudposoe yuebHOE 000pyI0BaHHE O3BOJISET YYAIIUMCS O3HAKOMUTHCS ¢ COBPEMEHHBIMU
METOAaMH HCCIIeIOBaHNUs, IPUMEHSIEMBIMHU B HAyKe, a YUYUTEII0 — MPUMEHSTh Ha MIPAKTHUKE
COBPEMEHHBIE TIeIarOrMYECKIe TEXHOJIOTHH. [109TOMY TIIaBHOI COCTaBIAIONMIEH KOMIUIEKTa
«Toukoif pocTa» ABIAIOTCS HUPPOBBIE TA0OPATOPUH.

[Ipemmaraemass mporpamma peaqu3yeTcs C TOMOIIbI  y4eOHO-METOAMYECKUX
komruiekToB (YMK).

VMK nns kax10T0 Kjlacca BKIIOYAET: YYCOHUK, 3aJaYHUK, METOAMYECKUE MaTEPHAIIbI
JUISL YYUTENsI, CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PAOOTHI.

[Inanupyrotcs caenyroue (GopMbl OpraHu3aluy y4eOHOTo mpoiiecca: (GpOHTAIbHBIE;
KOJIJIEKTUBHBIE; IPYNIOBBIE; paboTa B ape; WHAUBUYaIbHBIE.

B npenonaBanuu npeamera OyayT HCIIOIB30BAThCS CIEAYIONINE TEXHOJIOTHH U METO/BI:
JMYHOCTHO-OPUEHTUPOBAaHHOE 0o0yueHHe; npodieMHoe obydenue; auddepeHurpoBanHoe
o0y4yeHne; TeXHOJIOTHH O0yYeHHsI Ha OCHOBE PEIICHHUS 3a/1a4; METOJbI WHANBUIYAIBHOTO
O0y4YeHHS.

OcobeHHOE 3HaUYeHWE B TIPENOJAaBaHWU (PHU3MKH WMEET IIKOJBHBIA (QU3MUECKUit
HKCIEPUMEHT, B KOTOPBIA BXOAT JEMOHCTPALIMOHHBIM SKCIIEPUMEHT U CAMOCTOSITENIbHbIC
nabopaTopHbIe PaOOTHI YUAIIUXCS.

Henabio n3yvyenust Gu3NKH B OCHOBHOI 1IK0JIe SIBJISIETCS:

1) B HampaBJIeHNH JHYHOCTHOTO PA3BUTHS

- BOCIIUTAaHHE FOTOBHOCTH O0YYAIOIIUXCSI K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAITH K O0YYEHHIO U TTO3HAHUIO;

-popMHpOBaHUE LIEHHOCTH 3J0pPOBOTO M 0Oe€30macHoro oopa3a >KU3HHU, MPABUI
WH/IMBUYATBHOTO U KOJUIEKTUBHOTO O0€301TaCHOTO IMTOBE/ICHUS B UPE3BBIYAHBIX CUTYAIHSIX,
YTPOXKAIOLINX JKU3HU U 37I0POBBIO JIFOJICH, TPaBUJI MOBEIEHUS HA TPAHCIIOPTE U Ha JOPOrax.

-BOCIIUTAaHUE YOKIAEHHOCTH B BOSMOXKHOCTH TIO3HATH MPUPO.TY, HEOOXOIUMOCTH Pa3yMHOTO

UCTIOJIb30BaHUS TOCTHKEHUH HayKU U TEXHOJIOTHM Ui JajdbHEHUIIEro Pa3BUTHS YeJIOBEYECKOTO
o011€ecTBa;

-pa3BUTHE YBaXXEHHUS K TBOPIIAM HAYKU U TEXHUKHU; OTHOILEHUS K (PU3MKe KaK K DJIEMEHTY
o011euenoBeYecKoil KyIbTyphl;

2) B MeTanpeAMeTHOM HANPaBJIeHUH

OCBOCHHME 3HAaHUI O MEXAaHWYECKHX, TEIUIOBBIX, SJICKTPOMATHUTHBIX M KBAaHTOBBIX
SBJICHUSAX; BEJIMYMHAX, XapaKTepU3YIOIIMX JTH SBJICHUS; 3aKOHAaX, KOTOPbIM OHHU
MOJYMHSAIOTCS; METOJIaX HAyYHOI'O MO3HAHMS MPUPOJBI U (POPMUPOBAHUS HA 3TOM OCHOBE
MPEJCTaBICHUN O (PU3NIECKON KapTUHE MUPA;

OBJIQICHUE YMEHUSMHU INPOBOAMUTH HAOIIOAEHUS IMPHUPOJHBIX SBICHHUH, ONMCHIBATH U
0000111aTh pe3yJIbTaThl HaOII0AeHUI, HCIIOIB30BATh TPOCTHIE U3MEPUTENLHBIC TPUOOPHI IS
n3ydeHus: U3NYECKUX SBJICHUMN; MPEICTaBIATh PE3yabTaThl HAOIIOAECHUIN WIN U3MEPEHUN
B BUje TaOnul, rpaduKOB M BBISBIATH HAa 3TOM OCHOBE AMIMPHUYECKUE 3aBHCHUMOCTH;
IIPUMEHATh MOJTY4YEHHbIE 3HAHUS JUIsl OOBSICHEHHS Pa3HOOOPA3HBIX MPUPOIHBIX SBICHUN U



MIPOLIECCOB, MPUHIIUIIOB JEHCTBUS BaXKHEUITNX TEXHUYECKUX YCTPONCTB, JIsl peleHus Qpu-
3MYECKUX 3a/a4;

pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B Ipolecce pemeHus (QU3NYeCKUX 3a7ad U BBIMIOJHEHUS SKCIEPUMEHTAIbHBIX
WCCIIEIOBaHMH; CIOCOOHOCTH K CaMOCTOSITEIbHOMY MPUOOPETEHHIO HOBBIX 3HAHUWM IO
(u3MKe B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTSIMU U HHTEPECAMU;

- HCIHOJIb30BATH KOMIIBKOTCPHBIC TCXHOJIOTHU IJId PCHICHUA I/IH(I)OpMaI_[I/IOHHbIX )41
KOMMYHHKAIIMOHHBIX Y4€OHBIX 3a/lad, B TOM YHCJE: BbIUMCICHHE, HAIMCAHUE IHCEM,
COUYMHEHU, TOKIIAI0B, pedepaToB, CO3IaHUE MPE3CHTAIIUHN U JIp.;

IInanupyemMsle pe3yJibTaThl 0CBOCHHS y4eOHOro npeaMeTa «Pu3uKa».

JIMYHOCTHBIMH pe3yJabTaTaMu 00yueHus Gpusmuke B 7-9 kinaccax SBISIOTCS:

PA3BUTHUC NMO3HABATCIIBHBIX NMHTCPCCOB, HHTCIIJICKTYAJIBHBIX 1 TBOPYCCKUX crroco0HoOCTEH

y4armxcs,

yOeXJIEHHOCTh B BO3MOXXHOCTH MO3HAHUS NPHUPOJABI, B HEOOXOTUMOCTH Pa3yMHOTO

UCIIOJIb30BaHUSl JTIOCTM)KCHUH HAayKH W TEXHOJOTHHA Ui JajJbHEUIIero pPa3BUTHS

YeJI0BEYEeCKOro 00IIEeCTBa, yBaXKEHHUE K TBOPIIAM HAYKH M TEXHHUKH, OTHOIIICHUE K (PU3HKE

KaK DJIEMEHTY O0IIEYeI0BEYEeCKOM KYIbTYPHI,

CaMOCTOSITENILHOCTh B MIPHOOPETEHUU HOBBIX 3HAHUH U MPAKTUYECKUX YMEHU;

TOTOBHOCTB K BBIOODPY )KU3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMHU

U BO3MOXHOCTSIMMU,

MOTHBAIIUS 00pa3oBaTeNbHON  JIEATEIBPHOCTH IIKOJBHUKOB HAa OCHOBE
JMYHOCTHO OPUEHTUPOBAHHOTO TTOAX0/1A;

dbopMUpOBaHUE IICHHOCTHBIX OTHOLICHUH APYT K APYTY, YIUTEIIO, aBTOPaM OTKPBITHI

U U300pETEeHHH, pe3yIpTaTaM 00yUeHHUS.

MeTtanpeaMeTHbIMH pe3yJbTaTaMu o0y4ueHHs (usnke B 7-9 Kinaccax SBISIOTCS:

OBJIaJIcHHE HAaBBIKAMHU CaMOCTOSITEILHOTO MPHOOPETEHUsI HOBBIX 3HAHHM, OpraHu3aluu
yueOHOU AESITeNbHOCTH, TIOCTAHOBKH IIeNieH, MIIaHUPOBAHUS, CAMOKOHTPOJI U OLIEHKH
pE3YJIBTaTOB CBOCU MAESITETHBHOCTH, YMEHHUSMHU TIPEIBUICTh BO3MOXKHBIC PE3YyIbTAaThI
CBOUX JICHCTBU;

MOHUMAaHUE PA3TUYUN MEXKTy UCXOAHBIMU (DaKTaMH U THUMOTE3aMHU ATl UX OOBSICHEHUS,
TEOPETUICCKIMH MOJICTISIMU M PEATbHBIMH OOBEKTaMH, OBJIAJCHHE YHHBEPCATbHBIMHU
yu4eOHBIMU JCUCTBUSAMH HAa MPUMEPAX TUMOTE3 Ui OOBSICHEHUS H3BECTHBIX (PAKTOB U
9KCIIEPUMEHTAJIbHOW TPOBEPKH BBIJBUTAEMbIX THUIOTE3, Pa3pabOTKU TEOPETHUECKHUX
MOJIEJIEN MMPOLECCOB WM SIBJICHUI;

dbopMupOBaHNE YMEHUH BOCIIPHHUMATH, IIEPEPa0ATHIBATE M MPEABSIBISATH HH()OPMAIIHIO
B CJIOBECHOM, 00pa3HOM, CHMBOIMYECKON (Qopmax, aHAIM3UPOBATh U IMepepadaThIBaTh
MOJTyYEHHYI0 MH(OPMAIMIO B COOTBETCTBUHU C TOCTaBICHHBIMU 3a7adyaMH, BBIJCIATH
OCHOBHOE COJIep>KaHHe MPOUYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MTOCTABICHHBIC
BOTIPOCHI U M3J1araTh €ro;

NpPUOOPETEHUE OMBbITA CaMOCTOSITEIBHOTO TOMCKA, aHaimM3a W oTOOpa MH(MOpPMAIUU C
UCIIOJIb30BaHUEM PA3IMYHbIX HCTOYHUKOB U HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHH st
pelIeHUs TO3HABATEIBHBIX 33/1a4;

pa3BUTHE MOHOJOTHYCCKOW M JTUAJIOTHYECKON Peur, YMEHHS BBIPAXKATh CBOW MBICIIH H
CHOCOOHOCTH BBICTYIIMBATh COOECETHNKA, TOHUMATh €T0 TOUKY 3pEHHUS, TPU3HABATH IIPABO
JPYTOTO YeJIOBeKa Ha HHOE MHCHWC,

OCBOEHHE MMPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYALIUAX, OBJIJIEHUE IBPUCTUYECKUMU
METOJIaMH pelIeHUs TPOOIeM;

dbopMupoBaHUe yMEHUH paboOTaTh B TPYMIE C BBIMOJIHEHUEM Pa3UYHBIX COIHAIBHBIX
poJiel, peACTaBIATh U OTCTAUBaTh CBOU B3TJISAbI M YOSKIEHUS, BECTH JUCKYCCHIO.

PeryasituBubie YY]I
OO0yuaromuiicst MOTYyYUT BO3MOKHOCTD ISl POPMUPOBAHUS CICAYIONMIUX PETyIATUBHBIX Y Y /1.

1.

YMeHHe caMOCTOSITeNTLHO ONIPENENATh e 00y4eHus], CTaBUTh U (POPMYJINPOBATH HOBBIE
3aauM B yu€Oe U 1MO3HaBATEIbHON NeSTEIbHOCTH, Pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH



[1O- 3HABATEJILHOI NeATEIbHOCTH.

OO0yuaromuiicsi CMOXET:

aHAJIM3UPOBATh CYIIECTBYIOIME U IUNIAHUPOBATh OyAyIIue 0Opa3oBaTeIbHbIE PE3yIbTAThI;
UACHTUPHUIMPOBATH COOCTBEHHBIE TPOOIEMBI M OTIPENIENIATh TIaBHYIO PodIeMy;
BBIJIBUTATh BEPCUH pPELICHHUS MpoOieMbl, (HOpMYyIHpOBATh THUIIOTE3bI, MPEABOCXHIIATDH
KOHEYHBIN pe3ysbTarT;

CTaBUTh LI€Jb JAEATEJBHOCTH HAa OCHOBE OINpPENeNEHHONW MpOoOJIEMbl M CYIIECTBYIOIUX
BO3MOXKHOCTEH;

dopMynupoBaTh yd4eOHblEe 3aJaud Kak LIard JOCTHXKEHHUS IOCTaBIEHHOW LU
NeSITeTbHOCTH;

00OCHOBBIBATh 11€JIEBbIE OPUEHTUPBI U IMPUOPHUTETHI CChIJIKAMH HA LIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO IIOCIIEA0BATEIbHOCTD 111arOB.

YMeHue CcaMOCTOATENBHO IIaHWPOBAaTh IIyTH JOCTWIKEHHS LENed, B TOM 4YHUCIIE
aIbTEpHATHBHBIE, OCO3HAHHO BHIOWMpaTh HambOosee 3((eKTHBHBIE CIOCOOBI pEIIeHUs
y4eOHBIX U [103HABATEJIbHBIX 33/a4.

OO0yuaromuiicsi CMOXeT:

ompenensaTh Heooxoaumoe(bie) IeHCTBHE(sT) B COOTBETCTBHUH C YU€OHOM 1 MMO3HABATEIHLHOM
3a/la4yaM¥ U COCTaBIISATH AIITOPUTM €ro(UX) BBHITTOTHEHUS;

00OCHOBBIBAaTh M OCYIIECTBIIATH BBIOOp HambOosee >PQPEKTHBHBIX CHOCOOOB PEIICHHS
y4eOHBIX W MO3HABATEIHHBIX 33]1a4;

OTpeAeNATh/HaX0UTh, B TOM 4YHCIIE U3 NPEIIOKEHHBIX BAPUAHTOB, YCIOBHS IS
BBITIOJIHEHHSI YU€OHOH 1 TIO3HABaTEILHON 3a71ay;

BBICTpAWBaTh JKU3HCHHBIC IUTAHBI HA KPATKOCPOUHOE Oymyiiee (3asBisATh IEJEBbIC
OpUEHTHPHI, CTaBUTh aJI€KBaTHbIE UM 3aJaud M IMpeajaratb JACUCTBUA, yKa3blBas U
000CHOBBIBas JIOTHUECKYIO TIOCIIE0BATEIHHOCTD I11arOB);

BBIOMPATH U3 IPEITI0KESHHBIX BAPUAHTOB M CAMOCTOSITEIBHO HCKATh CPEJICTBA/PECYPCHI IS
pelleHus 3aJa4n/ TOCTHXKEHUS 1IeI;

COCTaBJISITh IUIAH PEIICHUS MPOOIeMbI (BEITIOTHEHHS TPOEKTa, IPOBEICHUS UCCIICOBAHUS);
OTPEIETATh TOTCHIIMAIbHBIC 3aTPYAHCHUS TIPU PEIICHUHN Y4eOHOU U

MO3HABATENILHOM 3a/1a4i M HAXOJUTh CPEJICTBA JIJISl UX YCTPAHEHUS;

OTMCHIBAThH CBOM OIIBIT, O(OPMIISISL €r0 AJI epejaun APYTUM JIIOASIM B BUJIE

TEXHOJIOTHH PELICHUs MPAKTUYECKHUX 3a/1a4 ONPeIeIEHHOTO KIIacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAJIbHYIO 00pa30BaTeIbHYI0 TPAEKTOPHUIO.
YMeHHe COOTHOCHUTH CBOM JEHCTBUSI C TUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JACSITEILHOCTHU B MPOIIECCE TOCTHKEHHUS pe3yiIbTaTa, OMPEAesaTh CIIOCOOBI
JNEUCTBUM B paMKaxX NPEIJIOKCHHBIX YCIOBHM M TPeOOBaHMI, KOPPEKTHPOBATH CBOH
JIEUCTBUS B COOTBETCTBUM C U3MEHSIOLIENCS CUTYAL[UEH.

OO0yuaromuiicsi CMOXET:

ONPEJICTATh COBMECTHO C TIEJAaroroM H CBEPCTHUKAMH KPUTCPHH IUIAHHPYEMbIX
PE3YJIBTATOB M KPUTEPHH OIICHKH CBOCH YUeOHOM NeSTCIHHOCTH,

CHUCTEMAaTHU3UPOBATh (B TOM YHCJIE BBIOMpPATh MPUOPUTETHBIC) KPUTEPUU
TUTAHUPYEMBIX PE3YJIbTATOB U OICHKH CBOCH JeSITeIIbHOCTH;

OoTOMpaTh WHCTPYMEHTHI Ui OIICHWBAaHUS CBOEH JESATeIbHOCTU,0CYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JESITENbHOCTH B paMKaX MPEII0KEHHBIX YCIOBUN U TpeOOBaHMIA;
OILICHUBATh CBOKO JICSTEIBHOCTh, apIYMEHTUPYSl MPUYUHBI JOCTHKCHHS WU
OTCYTCTBUS IUTAHUPYEMOTO PE3YJIbTATA;

HaxXOAUThb JOCTATOYHLIC CPCACTBA AJIA BBIIIOJIHCHUA y‘~IG6HI>IX HeﬁCTBHﬁ B
W3MEHSIOMIEHCS CUTYAIlUU W/WUJTU TIPU OTCYTCTBUH TUTAHUPYEMOTO PE3yJIbTATa;

paboTasi o CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO NESATCILHOCTh Ha OCHOBE
aHaian3za HW3MEHEHUU CUTyalluu [OJid TIIOJYYCHHS 3allUIaHUPOBAHHBIX XapPaKTCPUCTUK
NPOJIyKTa/pe3yibTara,

YCTaHaBJIIMBAaTh CBA3b MEXKAY IIOJYYCHHBIMU XapaKTepUCTUKAMU IPOAYKTa U
XAapPaKTCPUCTHKAMU IIponecca ACATCIbHOCTH U 110 3aBCPUICHUHN ACATCIIbHOCTU IpCajiaraTb
U3MEHe- HHE XapaKTEPHCTHK Ipolecca IS MONyYeHHs YIyYIIEHHBIX XapaKTePUCTUK
MPOIYKTA;



® CBEpATh CBOM [JICHCTBHA C LENbI0 W TPH HEOOXOAWMOCTH HCIPABIATH OIIUOKH
CaMOCTOSITEJIBHO.

4. YMmeHHe OLEHUBaTb IPAaBUIBHOCTh BBIMOJHEHUs Y4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ PELICHUS.

OO0yyaromuiics: CMOXET:

® OmpeneNiATh KPUTEPUHU NMPABHILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS Y4eOHOM 3a/1auu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApUS IS
BBITIOJTHEHUSI Y4eOHOM 3a1auu;

e cBOOOJHO MOJIB30BAaThCS BEIPAOOTAHHBIMU KPUTEPUAMHU OLIEHKU U CAMOOLIEHKHU, HCXOIS
U3 1eTT U UMEIOIIUXCS CPEICTB, pa3iinyas pe3ysbTaT U CIIOCOOBI ACHCTBUIA;

®  OIICHUBATh MPOAYKT CBOEH JEATEIbHOCTH MO 3aJaHHBIM H/MIMCaMOCTOSITEIHHO
ornpeAeNéHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEBIO JESATEIILHOCTH;

e 00OCHOBBIBATh JOCTHKMMOCTB II€JT BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH
CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEUIHUX PECYPCOB;

e (puxcHpoBaTh U AaHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

5. BrnageHnue ocHOBaMHU CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHUS PELICHUH 1
OCYILIECTBJICHHS] OCO3HAHHOI'O BbIOOpa B yueOHOH U IO3HABATEIbHOM JESITEIbHOCTH.

OOy4Jaromuiics CMOXKET:

e HaOIIOAATH M AHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO M NTO3HABATEIBHYIO IEATEIILHOCT
U 1€ATENbHOCTh APYTUX 00YYaIOMIMXCS B IPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTbH peajibHble U IJITAHUPYEMbIE Pe3yibTaThl MHIMBHYaTIbHON
00pa30BaTeNbHON EATENbHOCTH U JIE1aTh BHIBOJIBI;

® [IPUHHUMATH pellleHUe B Y4eOHOM CUTyallui U HECTH 32 HETO OTBETCTBEHHOCTH;

®  CaMOCTOSATENIbHO ONPEAEIATh IPUUNHBI CBOETO YCIIEXa WIIM HEYCIIEXa U HAaXOAUTh CIIOCOOBI
BBIX0JIa U3 CUTYAIIUH HEYCIIeXa;

® PETPOCHEKTHBHO OIPENENIATh, KaKue JEHCTBHUSA IO pEIIeHHIO Y4YeOHOW 3ajauu WIu
napameTpbl 3THX JCHUCTBUN NPHUBEIHM K IMOJTYYECHUIO WMEIONIIETOCS MPOAYKTa Y4eOHOU
JESTENbHOCTH;

® JICMOHCTPHPOBATH MPHEMBI  PETrYNIANUU  NCUXO(PHU3HOIOTHYECKIX/IMOIMOHATBHBIX
COCTOSIHUHM 111 JoCTHKeHUd d¢@dexra ycrokoeHus (yCTpaHEHHS SMOIMOHAIbHON
HanpsOKEHHOCTH), 3¢ ¢dekTa BOCCTAaHOBIEHUS (OcTablieHUsl MPOSIBICHUN YTOMIICHHS),
a¢¢dekTa akTUBHU3aMH (OBBILIEHHS] TICUXO(PHU3UOIOTHYECKON PEAKTUBHOCTH).

Ilo3naBaTesibHbIe YY/]
OO0yyJaromuiics TOTYyYUT BO3MOXKHOCTD i1 ()OPMUPOBAHUS CIEIYIOIINX MO3HABATEIbHBIX Y Y /I,

1. VYMeHue ompenensTh MOHITHS, CO37aBaTh OOOOIICHHs, YCTaHABJIMWBATH AaHAJOTHH,
KJIACCHU(PUITUPOBATh, CAMOCTOSITCIILHO BBIOMPATh OCHOBAHHWS W KPUTCPHH  JUIS
KJIaCCU(PUKAIIUU, YCTAHABIMBATh MPUYNHHO-CICICTBEHHBIC CBSI3H, CTPOHUTH JOTHYECKOE
paccyxacHue, YMO3aKIOUYeHHe (MHIYKTUBHOE, JNEAYKTHBHOE, IO AHAJIOTHH) W JIejaTh
BBIBO/IbBI.

OO0yuaromuiicsi CMOXET:

® OIOMpPATh CIIOBA, COMOTYMHEHHBIE KIIFOUCBOMY CIIOBY, OMPEICIISIONINE €T0 MPH3HAKH
1 CBOICTBA;

® BBICTPAHMBATH JJOTHYECKYIO IEMOYKY, COCTOSIIYIO U3 KIIFOYSBOTO CIIOBA H
COIIOTYMHEHHBIX EMY CJIOB;

e  BBIICISATH OONIMIA MPU3HAK JIBYX HJIM HECKOJIBKUX MTPEIMETOB UJIH SIBJICHUHN U OOBSICHATH
UX CXOJICTBO;

e O00BEIUHATH MPEIMETHI U SIBJICHUS B TPYIIIIBI 110 ONPEICIIEHHBIM TIPU3HAKAM,

CpaBHUBATH, KJIIACCH(PUITUPOBATH M 0000MIaTh (DaKThI U SBJICHHS;

®  BBIJCNATH SBJICHUE U3 OOIIETO psijia APYTUX SIBICHUIA;

® ONpEeNeNsITh 00CTOSATENHCTBA, KOTOPHIC MPEIISCTBOBAIH BOSHUKHOBCHHUIO CBSI3H MEKIY
SBIICHUSIMU, W3 O3TUX OOCTOSATENBCTB BBIIEIATH OINPEICISIONINE, CIHOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBJICHUS, BBISBIISATH IPUUUHBI U CIICJICTBUS SBJICHHUIA,

® CTPOHUTH PACCYKJIECHUE OT OOMIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM M OT YaCTHBIX



SIBJICHHM K OOIITUM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJIEHUE Ha OCHOBE CPAaBHEHUS MIPEIMETOB U SABJICHUM, BBIJEISS IPU 3TOM
o01Ire MpU3HAKY;

U3Narath NOMyYEeHHYI0 HH(OpMAIIHIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pPelaeMoil 3a1auu;
CaMOCTOSITENILHO YKa3bIBaTh HA HHPOPMAITUIO, HYKIAIOIIYIOCS B TIPOBEPKE, MPEIAraTh U
IPUMEHATH CIIOCOO MPOBEPKU JOCTOBEPHOCTH UH(POPMAIIHH;

BepOaTM30BaTh YMOIIMOHAILHOE BIICYATIICHHE, OKA3aHHOE Ha HETO NCTOYHUKOM;
OOBSICHATS SIBJICHUS, TIPOIIECCHI, CBSI3H M OTHOIICHUS, BHISIBIISIEMBIE B X0/1€ TO3HABATEIHHONH
UCCJICIOBATENLCKON JIEATEIBHOCTH (TPUBOANTH OOBSICHEHHE C W3MEHEHHEM (OPMBI
MIPEICTABICHHS; OOBSICHATh, JETAMU3UPYS WIH 000011ast; OOBSICHATH C 3aJaHHOW TOUYKH
3peHus);

BBISBJISITh U HA3bIBATh MPUYMHBI COOBITHSI, SIBIICHUS, B TOM YHCIIE BO3MOXHBIC/Hanbomee
BEpOSITHBIC MPUYUHBI, BO3MOXKHBIC TOCICACTBUS 3aIaHHOW NMPUYHHBI, CAMOCTOSTEIHHO
OCYIIECTBIISI MPUINHHO-CIIC/ICTBEHHBIN aHAIN3;

JienaTh BBIBOJ HAa OCHOBE KPUTHUECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHS, MOITBEPKIAThH
BBIBOJI COOCTBEHHOM apryMeHTalUe! WM CaMOCTOSITEIbHO TIOTYYEeHHBIMU TAHHBIMHU.
YMeHue co3iaBaTh, IPUMEHATH U MPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI
JUTSI pEIIeHUs] yUeOHBIX U MMO3HABATENIBHBIX 3a/1a4.

OO0yuaromuiicsi CMOXET:

3.

0003HaYaTh CUMBOJIOM M 3HAKOM IIpeIMET W/UIIU SIBIICHUE;

OTIPENIENIATh JJOTHYECKUE CBSI3U MEKIY IPEIMETaMH U/HITH SIBJICHUSIMH, 0003HAYATh
JTAaHHBIE JJOTMYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

c03/1aBaTh aOCTPAKTHBIN WK peanbHbIN 00pa3 MpeaMeTa U/WiH SBJICHUS;

CTPOUTH MOJICIIL/CXEMY Ha OCHOBE yCIIOBHH 3a/1a4¥l H/WITH CII0c00a e€ perieHus;
co3llaBaTh BepOasbHBIC, BEHICCTBEHHbIE M HWH(MOPMAIIMOHHBIE MOJCIH C BBIJICICHUEM
CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa JJISl ONpeneeHusl crnocoda peleHns 3a/1auu B
COOTBETCTBUU C CUTYAIINEH;

peoOpa30BhIBATh MOJICIH C IIEJIbIO BBISIBICHHUS OOIIMX 3aKOHOB, OTPEACISIFOIINX JaHHYO
HpeIMETHYIO0 007acTh;

NEPEBOJIUTH CIIOKHYIO MO COCTaBy (MHOT'OACHEKTHYIO) WH(GOpPMAIHIO U3 TpaduuecKoro
i GOpMaTM30BaHHOTO (CUMBOJIBHOTO) TIPEICTABICHHS B TEKCTOBOE M HA00OPOT;
CTPOUTH CXEMY, AITOPUTM JCUCTBHS, UCIPABISATh WM BOCCTAHABIIMBATH HEW3BECTHBIN
paHee alropuTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00 00bEKTe, K KOTOPOMY IpUMEHSETCs
AITOPUTM;

CTPOUTH JIOKA3aTEILCTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHaTU3UPOBaTh/peIIEKCUPOBATh OMBIT Pa3pabOTKU M peaau3alu Y4eOHOIro MPOEKTa,
UCCIICIOBaHUA  (TEOPETHUYECKOTO, OSMIIUPUYECKOT0) HA OCHOBE MPEUIOKEHHON
npoOJeMHOM CHTYyalluu, TOCTAaBJICHHOW WEeNW W/WIM 3aJaHHBIX KPHUTEPHUEB OILEHKH
MPOIYKTa/pe3yibTara.

CwMmbIcn0BOE

yrenue.  OOyuarommiics
CMOXET:

~ 0 o o

HaXOJIUTh B TEKCTE TpeOyeMyIo HHPOPMALIUIO (B COOTBETCTBUH C LIETSIMU

CBOEH JCSITENLHOCTH);

OpPUECHTUPOBATHCS B COJCPXKAHMM TEKCTAa, IIOHUMAaTh LEJIOCTHBIM CMBICI
TEKCTa, CTPYKTYPUPOBATH TEKCT;

YCTaHABJIMBATh B3aMMOCBS3b OIIMCAHHBIX B TEKCTE COOBITHI, ABJIEHUH, TPOLIECCOB;

PE3IOMUPOBATh ITIaBHYIO UJICI0 TEKCTA,;

KPUTHYECKH OLIEHUBATh COAEPIKaHUE U (OPMY TEKCTA.

@opMUPOBaHUE U DPA3BUTUE DKOJIOTMYECKOTO MBIIUICHHS, YMEHHE NPUMEHATH €ro B

MI03HABATEJILHOW, KOMMYHHKATHBHOM, COLMAIBHOW MpPAaKTUKE U TNPOo(ecCHOHATbHOM

OpHUCHTALUMU.

OOyJaromuiics CMOXKET:

OTIpe/IEIIsATh CBOE OTHOILIEHUE K IPUPOTHOM CPEIE;



AQHAJIM3UPOBATH BIMSHUE HKOJOTMYECKUX (PaKTOPOB HA CpPey OOMTaHMS )KUBBIX OPTaHU3MOB;
MIPOBOJIUTH TPUIHHHBIA U BEPOSTHOCTHBIN aHAIN3 DKOJIOTHUECKUX CHTYAITHIA;
IPOTHO3MPOBATh U3MEHEHUS CUTYaIlUH [IPU CMEHE JIEHCTBUS OJJHOTO (paKToOpa Ha

neicTBue Ipyroro GpaxkTopa;

pacmpoCcTpaHsATh IKOJIOTUIECKHE 3HAHHUS U YYaCTBOBAThH B MPAKTHYECKHX JIEJIaX I10

3aIIUTE OKPYXKAIOLICH CPE/IbI;

BBIPa)XaTh CBOE OTHOLICHUE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJEIH, IPOCKTHBIE
paboTHI.

Pa3zBurne MoTHMBaIMu K OBJAIEHHUIO KYJIBTypOW aKTHBHOTO HCIOJB30BAHUS CIIOBape

U JIPYTUX TTOMCKOBBIX CHCTEM.

OO0yuaromuiicsi CMOXeT:

OTIpe/IeTISATh HEOOXOAUMBIE KITFOUEBbIE MTOMCKOBBIE CII0BA U 3aMPOCHI;

OCYUIECTBJISATh B3aUMO/ICHCTBHUE C 3JIEKTPOHHBIMH TOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMHU;
(hopMUPOBATH MHOKECTBEHHYIO BEIOOPKY U3 TOMCKOBBIX UCTOYHHKOB JIJISI
00BEKTUBU3AINY PE3YJIbTaTOB MTOUCKA;

COOTHOCHUTB MOJTYYEHHBIE PE3yJIbTaThl IOUCKA CO CBOEH

neaTesibHOCThI0. KommyHukaTuBHbie Y'Y |

1.

YMeHne OopraHu3oBBIBATH Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO IESTENBHOCTH C
YUUTEIEM M CBEPCTHUKAMH, pa0OTaTh WHIWUBUAYATHHO M B TPYIIE: HAXOAUTH OOIIee
pelleHue 1 pa3peniars KOH(PIUKTH HA OCHOBE COTTIACOBAHMS MO3UIIMH U yu€Ta HHTEPECOB;
dbopMyIMpOBaTh, APTYMEHTUPOBATH U OTCTAUBATH CBOE MHEHHUE.

OOyyaromuiics: CMOXET:

OTIPEIETISATH BO3MOXHBIEC POJIH B COBMECTHOM JIeATENLHOCTH;

UTPaTh OMPEEIEHHYIO POJIb B COBMECTHON JAEATENbHOCTH;

MPUHUMATH TO3UIHI0 cOOeCeHNKA, TOHUMAsI TIO3UIIUIO PYTOro, pa3audarh B €ro peuu:
MHEHHE (TOUYKY 3pPEHHsI), JOKA3aTelbCTBO (apryMEHTHI), (DAKTHI, THUIIOTE3bI, aKCHOMBI,
TEOPHH;

OTpEACIATh CBOM JACHCTBHS W JICUCTBUS MApPTHEPA, KOTOPBIC CIIOCOOCTBOBAIA HIITU
MPEMSATCTBOBAIH MTPOTyKTUBHOW KOMMYHHUKAIUH;

CTPOMTH MMO3UTUBHBIE OTHOIICHHUS B TIpoIiecce Y4eOHO U MO3HaBaTEeNbHOM NeSTETbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOUKY 3pEHUS, B JUCKYCCUH YMETb
BBIJIBUTATh KOHTPApTyMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BIAJCHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpH3HABaTh
OIMMOOYHOCTh CBOETO0 MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

npejaraTh albTEPHATUBHOE pElIeHNE B KOHQJIUKTHON CUTYyallly;

BBIICIISATE OOIIYIO TOYKY 3pEHUS B JIUCKYCCHU;

JIOTOBApUBATHCSA O ITPaBUIIAX M BOIIPOCAX JUIsl 00CYK/I€HUS B COOTBETCTBUH C [TOCTABIICHHOM
repe rpyImnon 3a1aden;

OpPTaHHM30BBIBATH y4YeOHOE B3aWMOJICHCTBHE B Tpymme (OnpenessaTh oOmue e,
pacupeneNsaTh PO, TOTOBApPUBATHCS JPYT C APYTOM H T. JI.);

yCTpaHSATh B paMKaxX Juaiora paspbiBBl B KOMMYHHKAIMH, OOYCJIOBIIEHHBIE
HETIOHMMaHUEeM/HEPUSITHEM CO CTOPOHBI COOECEeTHMKA 3a/1a4H, (JOPMBI HITH COJICPIKAHUS
Janora.

YMeHHe OCO3HAaHHO WCIOJBb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3ajaucit
KOMMYHHKAIIMH JUISI BBIPAKEHUSI CBOMX UYYBCTB, MBICIEH M MOTpeOHOCTEH st



IJIAaHUPOBAaHUA U PETYIISAINN cBOCH JACATCIIbHOCTH, BJIAICHUC YCTHOI)’I ¥ MACEMEHHOM

pC€Yblo, MOHOJIOTHYECKOM KOHTEKCTHOM PEUYBLO.

OO0yuaromuiicsi CMOXET:

3.

OIPEACIIATE 3a/1a4vy KOMMYHUKAIIUU U B COOTBETCTBUU C Hel OT6I/IpaTB PCYCBLIC CPEACTBA,
OT6HpaTB H UCTI0JIB30BAaTh PCYCBLIC CPCACTBA B TPOIIECCEC KOMMYHUKAIIUU C

JIPYTUMH JIOABMU (UAJIOT B Mape, B Majou IpymIe u T. 11.);

NpPEeACTaBIATh B YCTHOM WIIM NMHUCBMEHHOHM (opme pa3BEPHYTHIN IUIaH

COOCTBEHHOM JIEATEIbHOCTH;

coOII0AaTh HOPMBI ITYOJIMYHOM pEeYH, PETIIAMEHT B MOHOJIOTE M INCKYCCHU B
COOTBETCTBUHM C KOMMYHHKAaTUBHOU 3a/1a4eii;

BBICKa3bIBaTh U 00OCHOBBIBATH MHEHUE (CYXAECHUE) U 3alpallINBaTh MHEHUE MapTHEPA B

paMKax Tuanora;
MIPUHUMATH PEIICHHUE B XOJI€ TUAJIOTa M COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

CO3/71aBaTh IMCbMEHHBIC KIIMIIMPOBAHHBIE U OPUTMHAJIbHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

UCIIOJIb30BaTh BEpOANIbHBIE CPEACTBA (CPEACTBA JIOTUYECKOW CBSA3M) IS
BbI/IEJICHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;

MCIIOJIb30BaTh HEBEpOAJIbHbIE CPE/ICTBA WM HATJISIIHbIE MAaTEPUAJIbL,
MIOJITOTOBJICHHBIE/ OTOOpPAHHBIE MOJT PYKOBOACTBOM YUUTEIIS;

JC€JIaTh 0].[6H0'—IHBII7[ BBIBOJ O JOCTHKCHHH LECJIN KOMMYHHUKAIIUKU HCTIOCPEACTBECHHO

TI0CJIE 3aBEPIIEHIS] KOMMYHUKAaTUBHOT'O KOHTAKTa 1 00OCHOBBIBATH €TO.
DopMHUPOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCTOIb30BAHUS MH(POPMALIMOH-
HO-KOMMYHHMKAIIMOHHBIX TexHosorui (nainee — WKT).

OOy4Jaromuiics CMOXKET:

LIEJICHAIIPaBJIEHHO MCKaTh M HCII0JIb30BaTh MH(POPMALMOHHBIE PECYPChI, HEOOXOIUMbIE
JUIs pelIeHns: y4eOHBIX M IPAKTUYECKHX 3a/a4, ¢ momouisio cpeacts UKT;

BBIOMpPATh, CTPOUTH U HCIIOJIB30BaTh aJ€KBATHYI0 HWH(POPMALMOHHYIO MOJENb IJis
nepefayl CBOMX MBbICJIEH CpEICTBAMHM €CTECTBEHHBIX U (OPMAIbHBIX SA3BIKOB B
COOTBETCTBHUH C YCIIOBUSMU KOMMYHHKALIVH;

BBIJICNIATh MH(POPMALIMOHHBIN acMeKT 3aJjauu, ONepUpOBaTh JaHHBIMH, UCIIOJIb30BaTh MO-
JieJIb PeICHUs 3a/1a4H;

UCIIOJIb30BaTh KOMITIBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOp aJeKBaTHBIX 3ajjaue
MHCTPYMEHTAJIBHBIX IPOrpaMMHO-AINIAPaTHBIX CPEACTB U CEPBUCOB) Ui PEIICHUs
MH(QOPMALIMOHHBIX U KOMMYHHUKAI[MOHHBIX YY€OHBIX 3a/1a4, B TOM YMCJE: BBIYMCICHHUE,
HalMcaHue MUCeM, COYMHEHUH, TOKIaI0B, pedepaToB, CO3aHNe PE3CHTAUN U JIp.;
MCIOJIb30BaTh HHPOPMAIUIO C YUETOM 3TUYECKUX U TIPABOBBIX HOPM;

co3/laBaTb MH(OPMAIMOHHBIE PECypChl Pa3HOTO THIA M [ Pa3sHbIX ayIuTOpHil,
coOuro1aTh HHGOPMALIMOHHYIO TUTHEHY U MpaBuiia MH(MOPMALMOHHONW 6€30IaCHOCTH.

IIpeaMeTHBIMM pe3yJibTaTaMu 00yueHus pusuke B 7-9 Kjaccax siBJISIIOTCS:

dbopMHUpOBaHHE TPEACTABICHUH O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTH SIBJICHHUI
MPUPOIbI, 00 00BEKTUBHOCTH HAYYHOTO 3HAHMS; O CHCTEMOOOpa3yroIe posiu PU3uKH st
Pa3BUTHS IPYTUX ECTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI; HAYYHOTO MUPOBO33PEHUS
KaK pe3yjbTaTa M3y4YeHHUS OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB
bu3uky;

3HAHUS O IPHUPOEC BAXKHEHIINX (PU3HMUECKUX SBJICHUNA OKPY>KAIOIIETO MUPA U TOHUMaHUE
CMBICTa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBICHUN;
dbopMUpOBaHUE TEPBOHAYAIBHBIX IMPEACTABICHUH O (DPU3MUECKON CYIIHOCTH SBICHUI
IPUPOJIbI (MEXaHUYECKUX, TETJIOBBIX, DIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJIaX MaTepUn
(BemiecTBO M MOJIE), IBUKEHUM KaK CIOCOOE CYIIECTBOBAHUS MAaTEpUU; YCBOEHUE



OCHOBHBIX W€l MEXaHHWKH, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUS O CTPOCHHM BEIIECTBa,
JJIEMEHTOB 3JIEKTPOJMHAMMKM W KBAaHTOBOM ()M3MKM; OBIAJCHUE TOHATUHHBIM
anmnapaToMH CUMBOJIMYECKUM S3bIKOM (DU3HKH;

® yMEHMS II0JIb30BATHCS METOIaMU HAyYHOT'O MCCIIEA0BAHNS ABJICHUN IPUPOIBL, IPOBOINUTH
HAOJII0/IEHNs], TUIAHUPOBATh U BBINOJHATh SKCIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTATHI
U3MEPEHH, MPEACTaBIATh Pe3yabTaThl U3MEPEHUN C MOMOIILI0 TaONull, TpadUKOB U
dopmyn, oOHapyKWBaTh 3aBUCHMOCTH MEXIy (DU3MUECKUMH BEITMYMHAMH, OOBSICHATH
NIOJly4YEHHBIE DPE3yJNbTaThl W JENaTh BBIBOJBI, OLIEHWBATH TI'PAHUIBl IOTPEIIHOCTEMN
pe3yJIbTaTOB U3MEPEHUN;

® yMEHHS IPUMEHSTh TEOPETUUECKUE 3HaHU 10 (U3KKe Ha PAKTHUKE, pelaTh Gu3nueckue
3a/1a4 Ha IPUMEHEHNE TIOJyUYEHHBIX 3HAHUM;

® yMEHHS ¥ HaBBIKU IPUMEHSTH [TOJIyY€HHbIE 3HAHUS /17151 O0BSICHEHHSI IPUHIIUIIOB JEHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MallMH WU MEXaHU3MOB, CPEICTB
HEepeBIKEHUS. M CBSI3M, OBITOBBIX IMPHOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, PEILIEHUS MPAKTUYECKUX 3a7ad IMOBCEJHEBHOW JKM3HHM, OOECHedeHus
0€30IaCHOCTH  CBOEH KHM3HH, PpALMOHAIBHOTO IMPUPOAONOIB30BAHUS U  OXPaHbI
OKpY’KaloIllel CpeJibl; BIUSAHUS TEXHUYECKUX YCTPOICTB Ha OKPYKAIOUIYIO CPENy;

® 0OCO3HAHHE BO3MOXKHBIX TPUUMH TEXHOTCHHBIX U IKOJIOTHYECKUX KaTacTpod.

® 0CO3HaHHE HEOOXOAMMOCTH NPUMEHEHHUs IOCTIDKEHHH (PU3MKM M TEXHOJIOTHH JUIs
palMOHAIBHOIO IPUPOIONIOIB30BAHUS;

® OBJIAJICHHE OCHOBaMH 0€30IaCHOrO HCIOJIb30BaHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
JJEKTPUYECKUX W MArHUTHBIX IIOJIEH, DJEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH,
€CTECTBEHHbIX M HCKYCCTBEHHBIX HOHHM3UPYIOLIMX U3IyYeHUH BO H30€kaHUE HUX
BPEIHOTOBO3/IEICTBYSI HA OKPY’KAIOIIYIO CPEAy M OPTaHU3M YEJIOBEKa;

e (dopMupoBaHHe YOSKICHUS B 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH SBJICHUN PUPO/IBI,
B OOBEKTHMBHOCTH HAY4YHOTO 3HaHUS, B BBICOKOH LIEHHOCTH HAyKH B Pa3BUTHU
MaTepUAIbHON M TYXOBHOU KYJIbTYPHI JIFOJICH;

® DPa3BUTHE TEOPETUYECKOIO MBIIIUIEHUS HA OCHOBE ()OPMHUPOBAHUS YMEHUH YCTaHABIUBATh
(dakThl, pa3nTu4aTh NPUYMHBI U CJIEACTBUS, CTPOUTH MOJENIU U BBIIBUIATH TUIIOTE3bI,
OTBICKMBAaTh M (OPMYJIMPOBATH JIOKA3aTENbCTBA BBIIIBUHYTHIX THIIOTE3, BBIBOJAUTH M3
9KCIIEPUMEHTAJIbHBIX (PaKTOB M TEOPETUUECKUX MoJieel (pu3nueckre 3aKOHbI;

® pa3BHUTHE YMEHHs IJIAHUPOBATH B TIOBCETHEBHOM JKU3HU CBOU JICHCTBHS C IPUMEHEHUEM
MOJlyYEHHBIX 3HAHUN 3aKOHOB MEXAaHMKH, DJIEKTPOAMHAMHUKH, TEPMOJWHAMUKHU U
TEIUIOBBIX SIBICHUI C LIENbI0 COePEKEHNUS 3I0POBBS;

e (opMupoBaHHME TPEACTABICHUH O HEPALMOHATIHLHOM HCIIOIb30BAaHUM MPUPOIHBIX
PECYPCOB U SHEPTHH, 3aIPA3HEHUH OKPYXKAIOLIEH CpeJibl KaK ClIEACTBHE HECOBEPLIEHCTBA
MAaIIMH U MEXaHU3MOB.

¢ KOMMYHHUKAaTHMBHBIE YMEHMs: [OKJIAAbIBaTh O pe3yjlbTaTax CBOErO HCCIEJOBaHMs,
y4acTBOBaTh B JUCKYCCHM, KpaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, HCIOJb30BATh
CIPABOYHYIO JIUTEPATYPY U APYrHe UCTOYHUKH HWHPOPMALIUY.

BbInyCcKHUK HAy4YUTCS:

coOuro1aTh MpaBuia 6€30MaCHOCTH U OXPaHbl TPyAa Npu padboTe ¢ y4eOHBIM U
71a00paTOpPHBIM 000PYIOBAHUEM;

MIOHUMAaTh CMBICT OCHOBHBIX (PU3MUECKUX TEPMUHOB: (PU3NYECKOE TeJI0, PU3NUECKOE SBICHHUE,
¢u3nueckas BeJIMUMHA, €IUHULBI U3MEPEHUS;

pacro3HaBaTh NpoOIEeMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOLIHN (PU3NYECKHX METO/IOB;
aHAJIM3UPOBATh OT/AENbHBIE ATAlbl IPOBEACHHS HUCCIEI0BaHUN U MHTEPIPETUPOBATH PE3YIbTaThI
HaOJIOICHUH U OTIBITOB;



CTaBUTbH OMBITHI 10 MUCCIICAOBAHUIO (DU3UUCCKUX SBICHUM WM (DHU3NYECKUX CBOWCTB TeN O€3
WCIONIb30BaHUs MPSMBIX HM3MEpPEHUH; MpHu 3ToM (HOpMyIHpoBaTH MpodlieMy/3agady y4ueOHOTro
SKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO0 OOOpYAOBaHUS; MPOBOIUTH OMBIT U
(hopMyIHUpOBaTh BHIBOBI.

[Ipumeuanue. [lpum mnpoBeneHuu wuccieqoBaHUsS (U3HMUECKUX SIBICHUM HW3MEpUTENbHbIE
npuOOpPHl UCHONB3YIOTCS JHUIIb KaK JaTYMKHd HU3MEpeHHs (U3MUECKUX BEIMYMH. 3alucH
MOKa3aHUH MPSIMBIX U3MEPEHHH B OTOM Ciydae He TpeOyeTcsl.

MMOHUMATh POJIb IKCIIEPUMEHTA B TIOJTYYSCHUH HAYIHOH HH(OpMAIH;

MIPOBOAUTD MPSMbIe U3MEpeHHs PU3NYECKUX BEIMYUH: BPEMS, PACCTOSIHHE, Macca Teja, 00beM,
CWJIa, TemIepaTypa, aTMOoc(epHOe [aBJCHHE, BIAXKHOCTh BO3/yXa, HAMpsDKEHHE, CHIa TOKa,
paauamoHHbIN (HOH (C UCTIOJIB30BAHUEM JO3UMETPA); TIPH STOM BBHIOMPATH ONITUMAJIBHBIN CTIOCO0
M3MEPEHHUS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanue. JlroGas ydeOHas mporpamMma JODKHA OOECIEYMBATH OBJIAJICHUE MPSMBIMHU
M3MEPEHUSMU BCEX MEPEUUCIICHHBIX (DU3HMUECKUX BEIIUYNH.

MIPOBOAMTH HCCIIEOBAHNE 3aBUCUMOCTEHN (DM3NYECKUX BEJIUYUH C MCIOIb30BAaHUEM MPSIMBIX
M3MEpPEHUIl: TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DHKCHUpPOBATH pe3yNbTaThl MOTYYCHHOU
3aBHUCHUMOCTH (PU3UUECKHUX BEIMYUH B BHJI€ TaOIUI] U TpadUKOB, AeJaTh BHIBOJABI 110 pe3yibTaTaM
HCCIIEIOBaHMUS;

MPOBOANTHh KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEJIMYMH: MPHU BBHINOJHEHUH H3MEpEHUil
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHOW WHCTPYKIUU, BBIYUCISTH
3HaYCHHUE BEJIMYMHBI U aHATU3UPOBATH MOIYUYCHHBIE PE3YIbTAaThl C YUETOM 33JaHHON TOYHOCTHU
U3MEpEHU;

aQHAJIM3UPOBATh CHUTyallMM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
MIPOSIBIICHUE M3YyUYEHHBIX (PU3NICCKUX SBIICHUH WM 3aKOHOMEPHOCTEH U IPUMEHSATh UMEIONITHECS
3HAHUSA U UX OOBSICHEHUS;

MMOHUMATh TPUHIUIIBI JICUCTBUS MAIUH, TPHOOPOB U TEXHUYECKHUX YCTPOMCTB, YCIOBHS HX
0€3011acHOT0 UCTIOIb30BAHUSI B TIOBCEAHEBHON KHU3HU;

WCIIOJIb30BaTh TPU BBIMOJHEHUN YYEOHBIX 3aJa4 HAyYHO-TIONMYJSPHYIO JIUTEPATypy O
(bu3NYECKUX SBICHUSAX, CIIPABOYHBIC MaTEepHaIIbl, pecypchl IHTepHeT.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHThCS:

OCO3HAaBAaTh [IEHHOCTh HAYYHBIX UCCIIEI0OBAaHU, POJIb PU3UKU B PACIIUPEHUH PECTaBICHUN 00
OKPY’KaIoIlleM MHUPE U €€ BKJIAJl B YIIYUIIICHHE KaueCTBa )KU3HU;

WCIOJIb30BaTh TMPUEMBbI TOCTPOCHUS (PUINYECKUX MOJeNei, moucka u (HOpPMYITHPOBKU
JI0Ka3aTeIIbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUYCCKUX BBIBOJOB HAa OCHOBE AMITUPHUYCCKU
YCTaHOBJICHHBIX (DaKTOB;

CPaBHHBATh TOYHOCTh M3MEPCHUS (PU3NUCCKUX BEIIMYUH IO BEIMYMHE WX OTHOCHUTCIIHHOUN
MOTPEIIHOCTH MPH MPOBEACHUU MPSAMBIX U3MEPEHUN;

CaMOCTOSTEJILHO MPOBOJIUTh KOCBEHHBIE U3MEPEHUS U UCCIEIOBAHUS (PU3NUECKUX BEJIMYUH C
UCIOJIb30BaHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUS (PU3NYECKUX BEIWYHH, BHIOMPATh CpPElCTBa
M3MEpPEHUSI C Y4eTOM HEOOXOAMMOW TOYHOCTH H3MEpPEHUH, OOOCHOBBIBATH BBIOOp crocoba
U3MEpEHUs, aJIeKBaTHOTO IIOCTABJICHHON 3a7ade, MPOBOAWTH OIEHKY JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB;

BOCTIIPUHUMATh HH(OPMALIKIO (PU3HUECKOTO COACPKAHUSI B HAYYHO-TIOMYJISIPHOM TUTEpaType u
CpencTBax MaccoBOW HH(OpMalUM, KPUTHUYECKH OILICHMBATh TMOJYYCHHYIO HWH(MOpMaIuio,
aHAIIM3UPYsl €€ COoJIep KaHue U IaHHbIe 00 UCTOUYHUKE WH(OPMALINY;

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS O (PH3NIECKUX SBICHHUIX HA OCHOBE
HECKOJIbKMX UCTOYHUKOB MH(OPMAIIHH, COPOBOXKAATh BHICTYIUICHHE MPE3CHTAIMEH, YIUThIBAs
0COOEHHOCTH ayJTUTOPUH CBEPCTHUKOB.

MexaHu4yeckue siBJ1eHUs BbINyCKHUK HAYYNTCS:

pacro3HaBaTh MEXaHUUECKHE SIBICHUS 1 OOBSICHATh HA OCHOBE MMEIONINXCS 3HAHUNM OCHOBHBIC
CBOWCTBA WJIM yCIIOBUS MPOTEKAHMS STUX SBJICHHI: paBHOMEPHOE U HEPAaBHOMEPHOE JABM)KECHHUE,
paBHOMEpPHOE H  PAaBHOYCKOPEHHOE  MPSAMOJIMHEHHOE  JBW)KCHHE,  OTHOCHUTEIHHOCTD
MEXaHMYECKOTO JIBIKEHUS, CBOOOIHOE MaJieHNe TeJl, PABHOMEPHOE JBUKECHHE MO0 OKPY>KHOCTH,



WHEPIs, B3aMMOJICHCTBUE TEJ, PEAKTUBHOE JIBIDKCHHUE, TIepeiada JTaBJICHUs] TBEPJbIMHA TeJIaMH,
KHUJIKOCTSMHUU Ta3aMu, aTMoc(hepHOoe [aBjeHHe, IJaBaHUE Tell, PaBHOBECHE TBEPIBIX Tell,
MMEIOIUX 3aKPeTIeHHYI0 OCh BpaIlleHHs, KOollie0aTeNbHOE MBIKEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

OMKCHIBATh M3YUYEHHBIE CBOWCTBA Tl W MEXAHUYECKUE SIBJICHHSI, UCIONB3Yys (pu3mdeckue
BEJIMYUHBI: MyTh, MEpEeMEIIeHHe, CKOPOCTh, YCKOpEHHe, Mepuoj oOpallleHus, Macca Tea,
IJIOTHOCTh BEIIECTBA, CUjia (CUjla TSXKECTH, CUJIa YIPYTOCTH, CHUJIa TPEHHUS), JaBICHUE, UMITYJIbC
Tena, KUHETUYecKasi SHEpTus, MOTEHIMallbHas YHEepPrusi, MexaHudeckas paboTa, MexaHHYecKas
motHoCTh, KIT/] ipu coBepriennu paboThl C UCIIOJIB30BAHUEM ITPOCTOT0 MEXaHU3Ma, CHJIa TPEHUS,
aMIUINTY/1a, IEPUOJ] U YacToTa KojeOaHuM, JJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHUS; IpU
OIMHMCAaHUU MPABUIHHO TPAKTOBATH (PUINUECKUI CMBICI UCTIONB3YEMBIX BEIMYHH, UX 0003HAYCHHUS
U €IMHULIBI U3MEPEHUs, HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUUYHMHY C
JIPYTUMHU BETUYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETTUYMHBI,

aHAJIM3UPOBATh CBOWCTBA TeJl, MEXaHUYECKUE SIBJICHUS U MPOLIECCHI, UCIONB3YS (hHU3HUECKUe
3aKOHBI: 3aKOH COXPaHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPUHIIMUI CYTEPIIO3ULINH CHIT
(maxoxnaenue paHoxeucTByromei cwibl), I, I u III 3akonsr HeroToHa, 3aK0H coxpaHEHUS
uMIyiabca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; IMpU ATOM pa3inyaTh CIOBECHYIO
(GbOpMyIIHPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

pasnuyaTh OCHOBHBIC MPH3HAKM M3YYEHHBIX (U3UYECKUX MOJENEH: MaTepuaibHas TOYKa,
MHEepLHaIbHas CUCTEMa OTCYETa;

pemaTh 3aja4yd, HUCTONb3ysd (U3NYECKHE 3aKOHBI (3aKOH COXpPAHEHUS JHEPTUH, 3aKOH
BCEMUPHOIO TATOTEHUsA, NMpuUHIUI cyneprno3uuuu cwi, I, 11 u Il 3akonsl HeroTOoHa, 3aKoH
COXpaHeHHs HMITylibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (GopMydbl,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tesa, MJIOTHOCTb
BEIIECTBA, CHJIA, JABJICHHE, UMIYJIbC TElla, KHHETHUECKAs YHEPrusi, NOTEHLUAIbHAsl SHEPTHs,
MexaHnuyeckas pabota, MexaHuueckas MomiHocth, KIIJ[ mpocrtoro mexanusma, cuia TpeHHS
CKOJIbXKEHUS, KOOPDUITUSHT TPEHUS, aMIUTUTY/1a, IEPHO M YaCTOTa KOJICOAHHMA, ITTHHA BOJHBI U
CKOPOCTb €€ pAaclpOCTpaHEHHs): Ha OCHOBE aHallM3a YCJIOBUS 3a/lauydl 3allMChIBaTh KPaTKoe
YCIIOBUE, BBIICIATh (PU3NUCCKUE BETUIHHBI, 3aKOHBI U (DOPMYITBI, HEOOXOTUMBIC JIJIS €€ PEIICHUS,
MIPOBOAUTH PACUETHIN OLIEHUBAThH PEaTbHOCTh MOTYYEHHOTO 3HaUCHUS (PU3NYECKON BETUUHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCSH:

WCIOJIb30BaTh 3HAHUS O MEXAHUYECKUX SBIICHUSAX B MMOBCEIHEBHOMN JKU3HH Ui 00eCTIeUeHUs
0e30macHOCTH MpH O0paIeHUH ¢ TPUOOPAMU U TEXHUYECKHUMHU YCTPOMCTBAMHU, JJISI COXPAaHEHHUS
3JI0pOBbS U COOJNIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpYXKaloIlel cpefie; TPUBOIUTh
MPUMEPHl MPAKTHYECKOTO UCTOIB30BaHUs (PU3UYECKUX 3HAHWA O MEXaHWYECKHX SIBICHUSX U
(bu3MYECKUX 3aKOHAX; IMPUMEPHI HCIIOIB30BAHHUS BO30OHOBISEMBIX MCTOUYHUKOB JHEPIHH;
9KOJIOTMYECKUX MOCJIEICTBUI UCCIEA0BAHNS KOCMUYECKOTO ITPOCTPAHCTB;

pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep
(GyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHEHHs] MEXaHHMYECKOW SHEPrHH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHSI) K OTPAHUYCHHOCTh HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u zip.);

HaXOJUTh a/ICKBAaTHYIO MPEAJIOKEHHOM 3a1aue (PU3NIEeCcKyI0 MOJIENb, pa3pelaTh MpooieMy Kak
Ha OCHOBE UMEIOLUXCS 3HAHUN IO MEXAHUKE C UCTIOIb30BAaHUEM MATEMAaTUUECKOT 0 annapara, Taku
MIPH TIOMOIIY METOAOB OIICHKH.

TemnoBble siBJIeHNs] BbIMYCKHUK HAYYUTCS:

pacro3HaBaTh TEIJIOBBIC SIBICHUS M OOBICHATH Ha 0a3e MMEIOUIMXCA 3HAHUI OCHOBHBIC
CBOWMCTBAa WJIM YCJIOBHS TIPOTCKAHHS ITHX sBICHUU: nuddysus, m3MeHeHHEe o0beMa Tell MpHu
HarpeBaHuu (OXJIKIEHHUH), OOJbIIAsi COKMMAEMOCTh T'a30B, Majlasi CKMMAEMOCTh KUAKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, MCIApPEHUE, KOHJIEHCALUs, IJIaBICHUE, KPUCTAJUIU3ALMs,
KHWIICHUE, BJIXKHOCTh BO3AYyXa, pa3iW4YHble CHOCOOBI Temionepeaaun (TEeIIOmpPOBOIHOCTD,
KOHBEKIIUS, U3TyYEHHUE), arperaTHbIC COCTOSHUS BEIIECTBA, OTJIOMICHUE SHEPTUH ITPU UCTIAPCHUHT
XKUJKOCTU U BBIICIICHUE €€ MPU KOHJEHCAlMU Mapa, 3aBUCUMOCTb TEMIEPATYPbl KUIEHUS OT
JIaBJICHMUS,

OIKCHIBATh U3YUYCHHBIEC CBOMCTBA T€J U TETIOBBIE SIBICHUS, UCTIONB3YS (PU3MUECKHE BETUYNHBIL:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPIHsi, TEMIIepaTypa, yJelibHas TEIUIOEMKOCTh BELIECTBa,
yleabHas TEII0Ta TUIaBIeHus, yeIbHas TEIIOTa Mapoo0pa30BaHus, YACIbHAS TEIIOTA CTOPAHHUS



TOIIJINBA, KOB(l)(i)I/IHI/IeHT IIOJIE3HOT'O I[Gf/iCTBPISI TCIIJIOBOI'0 ABUIaTClid; IIPU OIMMMCAHUW IIPAaBUJIBHO
TPAKTOBATH (1)H31/I‘I€CKI/H>'I CMBICJI UCITOJIB3YEMbIX BEJIMYNH, UX 0003HaYEHHS U CAWHUIBI UBMCPCHUA,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUYHUHY C JPYTMMH BEIHMYUHAMH,
BBIYUCIIATH 3HAYCHHEC Q)HSHLICCKOI;'I BCJIINYHNHBI,

AQHAJIM3UPOBATh CBOMCTBA TEJN, TEIUIOBBIE SIBJIEHUS M MPOLECCHl, HCIOJIb3YS OCHOBHBIE
MTOJIOYKEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOSHUH BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

pa3nuyaTh OCHOBHBIC IPU3HAKU N3YUYEHHBIX (PU3HMUECKUX MOJIENIeH CTPOCHUS T'a30B, )KUKOCTEH
Y TBEPABIX TEII,

MPUBOAUTH TPUMEPHI TMPAKTHYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUNH O TETUIOBBIX
SIBIICHUSIX;

pemaTh 3a7auu, UCTIOb3Ysl 3aKOH COXPAaHEHHUsI SHEPTUH B TEIUIOBBIX Ipoleccax u (popmyisl,
CBs3bIBAONIME (PU3MYECKHE BEIUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEparypa, yIelbHas
TCIUIOCMKOCTh BCHICCTBA, YACJIbHAA TCIJIOTA IUIABJICHUA, YACIbHASA TCIJIOTA Hap006pa30BaHmI,
yAenbHas TEII0Ta CTOPaHus TOILINBA, KO3(PPUIIMEHT MOJIE3HOTO IEHCTBHS TEILIOBOTO IBUTATeNs):
HAa OCHOBE aHajJW3a YCIOBHUS 3aJa4yd 3alUChIBATh KPAaTKOE YCIOBHUE, BBIACIATH (PUINICCKUE
BEJIMYUHBI, 3aKOHBI U (YOPMYJIbI, HEOOXOAMMBIE JUISI €€ PEIICHHUS, TPOBOAUTH PACUEThI U OLIEHUBAThH
PCAITBHOCTD NMOJIYUCHHOTO 3HAUCHUA (I)H3PI‘-I€CK01>1 BCINYUHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

HUCIIOJIBb30BaTh 3HaHUA O TCIIJIOBBIX SABJICHHUAX B HOBCGILHGBHOP'I KHU3HU AJId 06GCH6‘-I€HI/I$I
0€30MacHOCTH NpU OOpALIEHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMHU, AJI COXpaHEHUs
3I0POBBSI U COOJIIOJICHHST HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY>KAIOIIECH cpejie; MPUBOIAUTD
MIPUMEPHI HIKOJIOTMYECKUX MOCIEACTBUI paboThl ABUraTesield BHYyTPEHHETO CTOPaHMsl, TETIOBBIX U
TUAPOIEKTPOCTAHLINI;

pasiauyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAIBHBIX (PU3HMUYECKUX 3aKOHOB (3aKOH COXPAHEHHUsI DHEPTUH B TETUIOBBIX MpoOIleccax) U
OrpaHUYEHHOCTh MCTOJb30BAHUS YACTHBIX 3aKOHOB;

HaXOJUTh aJIEKBATHYIO MPEITIOKESHHOM 3a/1a4e (PU3MUecKyto MOIETb, pa3peniaThb MpodemMy Kak
Ha OCHOBE MMEIOIMXCS 3HAHUI O TEIUIOBBIX SBJIICHHSIX C HCIOIb30BAHHEM MaTEMaTHYECKOTO
alrmapara, TaKk 1 IIpru IOMOII METOAOB OLICHKH.

JJleKTpUYeCKHe 1 MATHUTHBIE SIBJIeHUS] BHINYCKHUK HAYYHTCS:

pacro3HaBaTb J3JICKTPOMATIrHUTHBLIC ABJICHHUA U O6'b$ICHSITB Ha OCHOBC HMCIOIIMUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIH YCIOBHS IPOTEKAHUS ITUX SIBICHUI: 3JI€KTPU3aLiUs TEJl, B3aUMOIEUCTBUE
3apsA/lOB, DOJEKTPUYECKUM TOK U €ro JedcTBus (TEIUVIOBOE, XHWMHMUYECKOE, MAarHuTHOE),
B3aUMOJICHICTBUE MAarHUTOB, 3JEKTPOMArHUTHAs WHAYKLHS, JEUCTBHE MAarHUTHOIO IMOJS Ha
MPOBOJHUK C TOKOM M Ha JIBH>KYIIYIOCS 3aPSKEHHYIO YaCTHUILY, IEUCTBUE AJIEKTPUUECKOTO OIS HA
3apSUKEHHYI0 YacTHILy, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPSMOJUHEWHOE pPaCIpPOCTPAHEHUE CBETA,
OTpPa)KEHUE U IPEIIOMIICHUE CBETA, IUCIIEPCUS CBETA.

COCTABJISITh CXEMbl JJICKTPUUECKMX LENeW ¢ TMOCIEI0BAaTEIbHBIM M  IapajuleIbHbIM
COCMHEHUEM JJIEMEHTOB, pasjinyasi YCIOBHBIE 0003HAYCHHS HJIEMEHTOB DJICKTPUYECKHUX IIeTIeH
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOILTMETP).

KCIIOJIB30BaTh OMNTHUYECKUE CXEMBI JJI MOCTPOCHUSI M300paKEHUN B TUIOCKOM 3€pKaje Hu
coOuparolei JIUH3e.



OIHCHIBATh U3YUYEHHbIE CBOWCTBA TEJ U 3JIEKTPOMArHUTHBIE SIBJICHUS, UCTIONb3Ys GU3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKUHN 3apsf, CHIa TOKa, JJIEKTPUUYECKOE HANpSIKEHHUE, DJIEKTPUUECKOE
COTIPOTHUBIICHHUE, YACIbHOE
COIIPOTHBIICHHE BEIIECTBA, padoTa >JIEKTPUUYECKOTO TOJsI, MOIIHOCTh TOKa, (OKYCHOE
paccTosiHMen ONTHYECKasl CUJIa JIMH3bI, CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI U
9YacTOTa CBETA; MPU ONHCAHUU BEPHO TPAKTOBATH (PU3MUECKUN CMBICT UCHOJIB3YyEMbIX BEJIMYHH,
UX O00O03HAYeHUS M EIUHUIBl H3MEpPEHUs; HaxXOAUTh (OPMYNbI, CBS3BIBAIOIIUE JIAHHYIO
($U3NYECKYIO BEIMUHUHY C APYTUMHU BETUYHMHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeJ, OJJIEKTPOMATHUTHBIE SIBICHUS U IMPOLIECCHl, HCIOJIb3YS
¢u3nUecKre 3aKOHbI: 3aKOH COXPAHEHUS AIIEKTPUUYECKOT0 3apsijia, 3akoH OMa s yJacTKa LenH,
3akoH J[>xoyns-JIeHna, 3akoH IPSIMOJIMHEMHOTO PaCIIpOCTPAaHEHHUSI CBETA, 3aKOH OTPaKEHHUS CBETA,
3aKOH TPEIOMJICHHUS CBETa; MPH 3TOM pasinyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOE BhIpaXKEHHUE.

NPUBOAUTH  TMPHUMEPHl  MPAKTHUYECKOTO  HCIOJB30BaHUS  (U3MYECKUX  3HAHUK O
AIEKTPOMATrHUTHBIX SIBJICHHSIX

peraTh 3a/1a41, UCTIONb3Ys (Pu3nYecKre 3aKOHbI (3akoH OMa s yJacTKa e , 3akoH Jxoys-
Jlenna, 3aKOH NPSAMOJMHEWHOTO pPACIpPOCTPAaHEHHs] CBETa, 3aKOH OTpPaKEHHsI CBETa, 3aKOH
NpeJOMJICHUSI CBeTa) M (OPMYIbI, CBS3BIBAIONINE (U3UUYECKHUE BEIMYUHBI (CHJIA TOKa,
ANEKTPUYECKOE HAIpPsHKEHHUE, JJIEKTPUYECKOE COMPOTHBIICHUE, YJIEIbHOE COMPOTHUBIICHUE
BEIIECTBA, pab0oTa AIIEKTPUUYECKOTO TOJIsI, MOIIHOCTh TOKA, (POKYCHOE PacCTOSHUE U ONTHYECKast
CHJIa JINH3bI, CKOPOCTb AIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U YaCTOTA CBETa, JOPMYIIBI pacueTa
AJIEKTPUYECKOTO COMPOTHUBIIEHUS TMPHU IOCIEJOBATEIbHOM U MapajUIeIbHOM COEIMHEHUU
MIPOBOJHHMKOB): HA OCHOBE aHajM3a YCJIOBMSI 3a/laydl 3alKChIBaTh KPaTKOE YCIOBHUE, BBIAEISATH
¢u3nveckue BETUYMHBI, 3aKOHBI W (POPMYIIBI, HEOOXOMUMBIE IS €€ PELICHHS, MPOBOAUTH
pacyeThi OIICHUBATh PEATbHOCTh MOTYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUHUHBI.

BbInyCKHUK NOJYYUT BO3MOKHOCTh HAYYHThHCS:

WCIIONIb30BaTh 3HAHHUS OO0 OJJIEKTPOMATrHUTHBIX SIBICHUAX B IOBCEAHEBHOW IKU3HU IS
obecrieyeHnst 6€30MaCHOCTH MU 00paleHNH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JIS
COXpPaHEHUs 370POBbs U COOIIOEHHSI HOPM SKOJOTHUECKOTO MOBEJCHHS B OKPYKaIOIIEH Ccpelie;
MIPUBOJUTH PUMEPBI BIUSHUS 3JIEKTPOMAarHUTHBIX U3JTy4YEHUI HA KUBbIE OpraHU3MBI;

pasiauyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIUIN XapakTep
(yHIaMEHTAJILHBIX 3aKOHOB (3aKOH COXpAHEHHUS AJIEKTPHUYECKOTO 3apsaa) U OTPaHUYEHHOCTh
MCIOJIb30BaHMs YaCTHBIX 3aKOHOB (3ak0oH OMa U1l y4acTka 1emnu, 3akoH J[xoymsa-Jlenna u ap.);

WCTOJB30BaTh MPHEMBI TIOCTPOCHHUS (DU3MYECKHX MOJENEH, MOMCKa H (OPMYIUPOBKH
JI0Ka3aTeNbCTB BBIIBUHYTBHIX THIOTE3 U TEOPETUYECKHX BBIBOJOB HAa OCHOBE ASMIUPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

HaXOJUTh AJ€KBAaTHYIO MPEJIOKEHHOM 3a/ade (hU3MUecKylo MoJelb, pa3pemars npobdiaemy
KaKk Ha OCHOBE HMEIOMIMXCS 3HAHUM 00 DJIEKTPOMATHUTHBIX SIBICHHUSIX C HCIIOJb30BaHUEM
MaTeMaTHYECKOT0 anmnapara, Tak U IPH MOMOIIU METOJ0B OIICHKH.

KBanToBble siBjIeHHsI BbINNYCKHUK HAYYUTCS:

pacro3HaBaTh KBAHTOBBIC SIBJICHHUS M OOBSCHATH HA OCHOBE MMEIONIMXCS 3HAHUI OCHOBHBIC
CBOMCTBAa WJIM YCJIOBHMS IPOTEKAaHUs OTUX SBJICHUN: €CTECTBEHHass U MCKYCCTBEHHas
PaAMOaKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs], BOSHUKHOBEHHE JJMHEHUATOr0 CIIEKTPa U3ITYUCHHSI aTOMa;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHHS, UCIIONB3Ysl (PU3UUECKHE BEIMYUHBI: MACCOBOE
YHCII0, 3apsIOBOE YUCIIO, MEPHOJ] MOoNypacnaaa, SHeprus (POTOHOB; MPU OMHCAHUU MPABUIHHO
TPaKTOBATh (PU3UIECKHIA CMBICII HICTIONIb3YEMBIX BEIMYHMH, NX 0003HAYCHUS ¥ € IMHUIIBI U3MEPEHUS;
HaXoAuTh (OPMYJIbl, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEJIMYMHAMM,
BBIYUCIISATH 3HAU€HUE (PU3UYECKOM BETNUMHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI M IMOCTYJAThl: 3aKOH
COXPAHEHUS PHEPTUH, 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUSI MaCCOBOIO
4KCla, 3aKOHOMEPHOCTH U3JIy4Y€HUS U IOIVIOIIEHUS CBETa aTOMOM, IIpU 3TOM pas3iInyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MATEMaTUUYECKOE BbIPaKEHHE;

pa3nuyaTh OCHOBHBIE MPU3HAKH IIJIAHETAPHOW MOJEIN aTOMa, HYKJIOHHOW MOJENH aTOMHOIO



szpa;

IIPUBOJIUTL I[PUMEPBHl IMPOABIECHUA B IPHPOLE U IPAKTUYECKOIO UCIOIb30BaHUS

PaINOAKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKIUH, CHEKTPAIBHOTO aHAIN3a.
BbInyCKHUK NOJYYUT BO3MOKHOCTh HAYYHMThHCS:

WCIOJIb30BaTh MOJYYCHHBIC 3HAHUS B MMOBCEJHEBHOMN KU3HU MPU 00paIIeHUuu ¢ mpudopamu u
TEXHUYECKUMH YCTPOHUCTBAMHU (CUETYUK MOHU3HUPYIOIIMUX YACTHII, TO3UMETP), AJS COXpaHEHHs
3II0POBBS U COOJIFOICHUSI HOPM DKOJIOTUYECKOTO TMTOBEJICHUS B OKPYKaIOIIEH Cpee;

COOTHOCHUTB YHEPTHIO CBSI3U aTOMHBIX sifiep C 1e(eKTOM MACCHI;

NPUBOJUTH MMPUMCPHBI BIUAHUA paAHOAKTUBHBIX I/ISJIy‘-IeHI/Iﬁ Ha KUBBIC OpraHU3MbI; IOHUMATh
MIPUHIINI ACHCTBUS T03UMETPa U pa3inyaTh YCIOBUS €ro UCTIOIb30BaHUS;

IIOHUMATh JKOJOI'MYC€CKUEC HpOGHGMBI, BO3HHUKAOMUC TIpU HCIIOJIB30BAaHUU ATOMHBIX
AIEKTPOCTAHLIUHN, U MYTH PEUICHUsI STUX MPOOIJIeM, EPCTIIEKTUBBI UCIIOIb30BAHUS YIIPABIISIEMOTO
TEPMOSIICPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMHUH BBINYCKHUK HAYYHMTCH:

YKa3bIBaTh Ha3BAHUA IJIAHCT ConHeuynon CUCTCMBI, pa3jindaTb OCHOBHBLIC IPU3HAKU CYTOYHOI'O
BpallleHus 3Be3HOro Heba, ABmxkenus JIynol, CoiHIla U TIaHET OTHOCUTENILHO 3BE31;

NIOHUMATDb pa3Invusd MCIKIAY FGHHOHCHTpH‘IGCKOfI )41 FeOHeHTpH‘IeCKOﬁ CUCTCMaMU MUpa,

BBINyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

YKa3bIBaTh 06L[II/IC CBOMCTBA U OTJIMYHA IUTAHET 3€MHOU TpYHIIbI U TNTAHCT-TUT'AHTOB; MAJIBIX TCJI
ConHevyHOW cHCTeMBl W OOJBIIUX IUIAHET; IIOJH30BAaThCSI KapTOW 3BE3HOTO Heba TpH
HAOJIIOIEHUAX 3BE3IHOTO Heba;

pasianyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mmep, I[BET, TEMIEpPaTypa) COOTHOCUTH LIBET
3BE3/bI C €€ TEMIIEPATYPON;

pa3ianyaTh TUIOTE3bI O MPOUCX0XkACHUHU COTHEYHOU CUCTEMBI.



Conep:xanue yueoHoro npeamera «®@usuka» B 7-9 kjaccax. 7 Kiace
(68 gacoB, 2 yaca B HEJIEIIO)
|I. BBenenmne (4 yaca)

[Ipenmer u MeTo1bI (PU3MKU. DKCIIEPUMEHTAIBHBINA METO U3yUYeHUsI IpUpoabl. 3mepenune
¢uznueckux BeanuuH. [lorpemHocts u3mepenus. O000LIEHHE pe3ysIbTaTOB SKCIEPUMEHTA.
Haburoienue npoctelmx siBIeHUi U IPOLECCOB IPUPO/IbI C TOMOIBIO OPraHOB YYBCTB (3peHus,
cilyxa, ocsi3aHus). Mcrnonp3oBaHue NpOCTENHIINX U3MEPUTEIbHBIX TPUOOPOB. CxeMaTHuecKoe
n300pakeHHe OMbITOB. MeTo/ bl OTY4YeHNUs 3HaHUH B pu3uke. Pu3nka U TEXHUKA.

JlabopaTopnas padora.
1.0npeneneHne HEHBI IEIEHUS H3MEPUTEITHHOTO TIpHOOopa.
Il. IlepBoHayabHBbIE CBeJIEHHS 0 CTPOEeHUH BelecTBa. (5 yacos.)

['umoresa o AUCKpPETHOM CTpOEHUH BemlecTBa. Moekyibl. HempepbIBHOCTh U XaOTHYHOCTh
JBIKEHUS YacTHIl BemectBa. uddys3usa. bpoynosckoe asmxenne. Mojemnu raza, )KUIKOCTH U
TBepaoro Tena. BzauMopeiicTBrue yacTuil BelecTBa. BlauMHoe NpuUTsSKeHNE U OTTAIKUBAHHE
MOJICKYJI. TPy COCTOSTHUS BEIIECTBA.

Jlabopamopnas padboma.
2.M3mepenue pa3MepoB MajbIX TEN.
I11. BzaumopneiicrBue Tei. (21 yaca)

Mexannueckoe aBuxkeHue. PaBHoMepHOe U He paBHOMepHOE ABuxkeHne. Ckopoctb. Pacuer mytu
u BpemeHu aBmxkeHus. Tpaekropus. [Ipsmonuuelinoe nBmxeHue. Bzaumoaencraue te.
WNuepums. Macca. [TnotHocTs. 3Mepenue Macchl Tena Ha Becax. PacueT macchl u o0beMa 1o
ero mIoTHocTH. Cuia. Cuiibl B IPUPOJE: TATOTEHUS, TSKECTH, TPEHUS, YIIPYTrocTh. 3aKkoH ['yka.
Bec Tena. Csi3p Mexy cuiioi TskecTH U Maccoi Tena. Jlnunamometp. CiokeHue IByX Cui,
HanpaBJICHHBIX 110 OAHOM npsiMoit. Tpenue. Yopyras nedopmarius.

Jlabopamopuwvie padomel.

3. WM3MmepenHne Macchl Tea Ha PhIYaKHBIX Becax.

4.13mepenue o0bema Tea.

5.0mnpenenenue mIOTHOCTH TBEPIOTO BEIIECTBA.
6.'panynpoBaHue MPYKUHBI U N3MEPEHUE CUII TUHAMOMETPOM.

IV /laBiieHue TBepAbIX TeJl, AKUAKOCTEH 1 ra3oB. (23 yac)

JNasnenue. OnbiT Toppuuenau. bapomerp-anepona. AtMocdepHoOe TaBIeHUE HA PA3TUIHBIX
BbIcoTax. 3akoH Ilackansa. CriocoObl yBeTMUeHHs 1 yMEHbIIEHUS naBieHus. JaBnenue rasa. Bec
BO3/yXa.

Bosnymnas o6onouka. M3amepenne atmochepHOro gaBiieHus. MaHOMETPHI.
[TopuHeBoUIKOCTHBIN Hacoc. [lepenava naBneHns TBEpAbIMHU TEJIaMHU, KUIKOCTIAMH,

razamu. JIeMCTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. Pacder JaBieHust )KUIAKOCTH Ha

JTHO ¥ cTeHKH cocyna. CooOmatomue cocyabl. ApxuMesioBa cuia. [ uapaBinueckuii mpecc.

[InaBanue Ten. IlnaBanue cynos. Bo3nyxoriaBanue.

Jlabopamopnas padboma.
7.0rmpeneneHye BHITATKUBAIOIIEH CHUITBI, IEWCTBYIONICH Ha MOTPYKEHHOE B KUAKOCTD TEIIO.
8. 8.BuIsicHeHUWe yCIIOBHIA IJIaBaHUS TeJla B )KUIKOCTH.



V. Pa6oTa 1 MOIIHOCTDb. JHeprus. (13 yaco..)

Pa6ora. Momnocts. Dueprust. Kunetnueckast sneprus. [lorennmanbaas sHeprus. 3akoH
coxpaHeHus1 Mexannueckol sHeprun. IIpocteie mexanusmsl. KI1/] Mexanu3moB. Peryar.
PaBHoBecue cuit Ha peraare. MoMeHT cuitbl. Peruaru B TexHuke, ObITY 1 ipupose. [Ipumenenue
3aKOHa paBHOBECHs pblyara k 010Ky. PaBeHCTBO paboT Npy UCIIOIB30BaHUU IPOCTHIX
MEXaHMU3MOB. «30JI0TO€ MTPABUIIO» MEXaHHUKHU.

Jlabopamopnas paboma.
9. BorsicHeHue yClIOBHsI paBHOBECHS pbluara.
10. Onpenenenue KII/I npu nogbeMe no HaKJIOHHOM MJIOCKOCTH.

V1. IloBTOpenne (2 4)
AHanu3 omuboK, JOMyIEHHBIX B UTOTOBOM KOHTPOJIBHOM padore.

8 kmacce
(68 "acoB, 2 yaca B HEJICITIO)

|. TemioBble siBJIeHHsI (23 YacoB)

Bnyrtpennss sueprus. TemmoBoe apmwkenue. Temneparypa. Termmonepenaya. HeoOpatumocTs
nporecca remonepeaadu. CBs3b TEMIIEPaTypbl BELIECTBA C XaOTUYECKUM JIBUYKEHUEM €T
gactull. CriocoObl U3MEeHEeHUs BHyTpeHHel sHepruu. TemnonpoBogHOCTs. KonuecTBO TEMIOTHI.
VY nenvHas TerioeMkocTb. KonBekuus. M3nmyuenue. 3akoH COXpaHEHUs! SHEPTHH B TEILIOBBIX
nporeccax. [InaBnenue u kpuctayuMzanus. Y aenpHast TeIioTa miasieHus. ['paguk niaBieHus

u otBepAeBanus. [IpeoOpasoBaHue SHEPTrUM NPU U3MEHEHUSX arperaTHOro COCTOSTHUS

BELIECTBA.

Hcnapenune u koHaeHCays. Y IeabHas TEIUIOTa TapooOpa3oBaHus U KoHAeHcaru. PaboTa mapa u
rasa npu pacmmpenuu. Kunenue xxuakocty. BnaxxHocts Bo3ayxa. TerioBele JBUraTesny.
DHeprus TOIINBA. Y IeibHasl TEII0Ta CrOPaHHUS.

Arperartnble coctosiHus. [IpeoOpa3oBanue 3uepruu B TeruoBbix apuratensax. KIIJ] remosoro
JIBUTATEIIs.

Dponmanvuan nadopamopuan padboma.

1. KonuuecTB TEmI0Thl IPU CMEIIMBAHUU BOJIbI Pa3HOM TEMIIEPATYpHI.

2. VI3amepenue yienbHON TEeTUIOEMKOCTH TBEPIOTO Tea.

Il. DnexTpuyeckue siBJeHUs H )JIeKTPOMATHUTHBIE siBJIeHNs (27 1aca)

DnekTpu3alys Tell. DIeKTPUIecKui 3aps. BzaumoaeiicTeue 3apsinoB. J[Ba Buga dIEKTPUIECKOTO
3apsiaa. JJMCKpETHOCTD 3JIEKTPUYECKOTO 3apsia. DINEKTPOH. 3aKOH COXPaHEHUSI JIEKTPUUECKOTO
3apsiaa. DneKkTpudeckoe nojue. Dnekrpockorn. Ctpoenue aToMoB. OOBSICHEHUE AICKTPUUECKUX
siBjieHui. [I[pOBOJIHMKY U HEMPOBOIHUKHU JIEKTpUUeCTBa. [[elicTBUE 3IEKTPUUECKOTO MO Ha
AIEKTPUUECKUE 3PS ]IbI.

[TocTostHHBIN SNeKTpUYECKU TOK. ICTOUHHMKY AeKkTpudeckoro Toka. Hocurenu cBoOOIHBIX
3JEKTPUUECKHUX 3apsI0B B METAJIIaX, KUAKOCTIX U Ta3ax. DIIEKTpUUecKas 1Ielb U €€ COCTaBHbIE
yactu. Cuna Toka. Equnuiel cuitbl Toka. Ammniepmerp. M3mepenune cuiibl Toka. Hanpsbxkenue.
Enunnne! Hanpsbkenus. BoapTtmeTp. 3mMepenne HanpsbkeHus. 3aBUCUMOCTD CHIIBI TOKA OT
HaNpsKCHUS.

Conpotusnenue. Equnnib conpotusiienns. 3akoH OMa Ji1s y4acTKa 3JIEKTPUUECKOM LIETIH.
Pacuer conpoTuBieHHs IPOBOIHUKOB. Y 1eibHOE conpoTuBieHue. [Ipumepsl Ha pacuer
COIIPOTHUBIIEHUS IPOBOIHUKOB, CHJIbI TOKA U HarpsbkeHus. Peoctatsl. [locnenoBarensHoe u
napajJieJIbHOE COEMHEHUE IPOBOAHUKOB. JIeHCTBUS 3IIEKTPUUYECKOTIO TOKA

3akon J[xoyns-Jlenna. Pabota snexkTpudyeckoro Toka. MoOmHOCTh JIEKTPHIECKOTO TOKA.
Enuaunp! paboThl 2JIEKTPUYECKOT0 TOKA, IPUMEHsIeMbIe Ha MpakTUKe. CYETYHK 3JIEKTPUIECKON



SHEpPruu. DIIeKTpOHarpeBareabHble IpuOopkl. PacueT anexTposHepruu, noTpediseMoit
OBITOBBIMU MTpuOOpamu. HarpeBanue mpoBOTHUKOB JIEKTPHUECKUM TOKOM. KonnuecTBo
TEIUIOTHI, BBIIENsIEMOE TPOBOJIHUKOM ¢ TOKOM. Jlamna HakanuBanus. KopoTkoe 3aMbIkaHue.
[Ipenoxpanutenu. MarautHoe noje. MarHuTHOE MoJjie NpsMOro Toka. MarHuTHbIE JIMHKH.
MarsuTHOE€ 10JI€ KaTyIIKU C TOKOM. DJIEKTPOMArHUTHI U uX npuMeHeHus. [loctosHubie
MarHuThel. MarHuTHOE MoJie NOCTOSHHBIX MarHUTOB. MarauTHoe nojie 3emin. JleiictBue
MAarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM. DJIEKTPUUYECKUHN ABUTATEIb.

@ponmanvusvle 1adopamopHsle padomol.

4.COopKa 3JIeKTPUIECKOH e U M3MEPEHNE CHITBI TOKA B €€ Pa3JIMYHbIX yJacTKax.
5.M3Mepenue HanpsKeHUs Ha PAa3IMYHbIX Y4aCTKaX 3JIEKTPUYECKON LEIIH.
6.PerynupoBaHue CUJIbI TOKa pEOCTaTOM.

7.MI3MepeHue cConpoTUBIICHUS MTPOBOIHUKA MPU MOMOIIHM aMIIEPMETPA U BOJIBTMETPA.
8.M3mepeHne MOIITHOCTH 1 pabOThI TOKA B DJIEKTPUUYECKOM JIaMIIE.

9. Cbopka dIeKTpOMarHuTa 1 UCIBITAHUE €TO JICHCTBHSL.

10. M3yuyeHue 37eKTpUIECKOT0 IBUTATeNIs TOCTOSTHHOTO TOKA (Ha MOJICTIH ).

I11. CeToBbie siBjieHus. (15 yacoB)

Hctounuku cBera.

[IpsiMmonnHeiHOE pacripocTpaHeHHe, OTPaKEHUE U pesioMileHHe cBeTa. JIyd. 3aKoH oTpaxeHus
cgeta. [Inmockoe 3epkano. JIunza. Ontudeckas cuiia JIMH3bL. M300paxkeHre faBaemMoe JTMH30M.
N3mepenue GokycHOro paccTosHust coouparoreit aua3sl. Ontuueckue npudopsl. ['1a3 u 3peHue.
Ouxwu.

@Dponmanvusvie 1adopamopHsie padomol.
11.M3y4yeHne 3aKOHOB OTpa)KEHHUs CBETA
12.HaGmtonenue sBIeHUs IPETOMIICHUS CBETa
13.ITomyuenue n300paxeHUs IPU MTOMOIIY JTHH3BIL.
IV. IloBTOpeHnue (3 1)

9 kiacce

(102 yacos, 3 yaca B HEJIETIO)
|. 3akonbl B3aumojeiicTBusS U ABH:KeHH Tell. (34 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. [lepememienune. Cucrema orcuera. OnpeneneHue
KOOPAWHATHI IBUKYUICTO TCJIA. Fpa(pm(n 3aBUCUMOCTHU KUHEMATUUCCKHUX BCIIMUYUH OT BpCMCHHU.
[IpsimonuHeitHOe paBHOYCKOpeHHOE aBHkKeHHE. CKOPOCTh PaBHOYCKOPEHHOT'O ABH)KECHUS.
[lepemenienue npu paBHOYCKOPEHHOM JBHXeHUH. OnpeienieHne KOOPAUHATHI JBUKYIIETO Tena.
I'paduku 3aBUCMMOCTH KHHEMATHUYECKUX BEIMYMH OT BpeMeHH. Y ckopeHne. OTHOCUTENbHOCTD
MEXaHUYECKOTo JABMXKeHus. HepiuanbHas cucteMa oTcuera.

[TepBrrii 3akon HeroToHna. Bropoii 3akon Hetotona. Tperuii 3akon HeroTona. CB0O0O1HOE MaieHne
3axoH BcemupHoro tarorenus. KpuBonuHeiiHoe ABuxeHHE [[BUKEHHE 110 OKPYKHOCTH.
HckyccTBenHsble ciyTHUKY 3emiid. PakeTsl. IMmynbe. 3aKOH cOXpaHEHUS HMITYJIbCA.

PeaktuBHOE nBIXKEHUE. J[BUKeHUe Tena OpoIIeHHOT0 BEpTHUKAIbHO BBEpX. JIBIKeHHE Tena
OpOILIEHHOTO OJ1 YIJIOM K TOPU30HTY. J[BIXKeHHe Tena OpOIIeHHOTO TOPU30HTAIIBHO.

YckopeHue cBOOOTHOTO NaieHus Ha 3eMile U IpYTUX IJIaHeTax.

Dponmanvuvie 1a00pamopHvle padomel.

1. UccnenoBanue paBHOYCKOPEHHOTO JABW)KEHUS 0€3 HaYaJIbHOM CKOPOCTH.
2.13mepenue yCKOpeHUs: CBOOOTHOTO MaACHHUS.

Il. Mexanuueckne Kojie6aHusi ¥ BOJHBI. 3BYK. (15 1yacoB)

Mexanndeckue koiebanus. Ammmryaa. [lepuon, vactora. CBoOo1HBIE KOJIEOAHHUS.



Koneb6arenbubie cucteMbl. MasTHUK. 3aBUCUMOCTD TIEPHO/Ia U YACTOTHI HUTSHOTO

MasTHUKA OT JTHHBI HUTH.

[IpeBpaiieHre YHEPTUU MPU KOJIEOATETFHOM JBMKEHHUH. 3aTyXarolIue KouebaHusl.
Brinyxnennsie konebanns. Mexanndyeckue BoHbL. J[inHa BomHBL [IpomoibpHbIe U TOTIepevHbIe
BOJTHBI. CKOPOCTh pacIpOCTpaHeHus BOJIHBI. 3BYK. BricoTa u TeMOp 3Byka. [ poMKOCTh 3ByKa/
Pacnpoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. 9x0. Pe3oHaHc.

Dponmanvuan nadopamopuan padboma.
3. UccnenoBanue 3aBUCUMOCTH TIEPHO/Ia U YaCTOTHI CBOOOTHBIX KOJIeOaHU MAaTeMaTUYECKOTO
MasITHUKA OT €T0 JIJTUHBI.

I1l. DnekTpomarHuTHBIE siBJIeHus. (25 yaca)

JlelicTBHEe MarHUTHOTO TOJIS HA AJIEKTpHUYECKUe 3apasl. [ paduueckoe n300pakeHue MarHuTHOTO
noJisi. HarpasiieHue Toka 1 HanpaBJIeHUE €ro MarHUTHOTo 1ouist. OGHapyKeHne MarHUTHOT'O IOJIs
I10 €70 ACUCTBUIO HA JJIEKTPUYECKUM TOK. IIpaBuio neBoit pyku. MarHuTHBIN MOTOK.
OneKkTpoMarHuTHass  MHAYKOUA.  SIBIeHWE  DIEKTPOMATHUTHOM  HMHIYKLHH.

[TonyyeHue nepeMEHHOro JIEKTPUYECKOrO TOKA.

DnekTpomarauTHoe noje. HeonnopoaHnoe n HeogHOpogHOE 1oJie. B3auMocBs3b

AJEKTPUYECKOTO0 U MAarHUTHOTO MOJIEH. DJIEKTPOMarHUTHbIE BOJIHBL. CKOpPOCTH
pacpocTpaHeHUs 3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOABUTATENb. DIIEKTporeneparop. Ceer —
JJIEKTPOMArHUTHAs BOJIHA.

@ponmanvuan nadbopamopnasn padoma.
4. VIzyueHue sIBICHUS JEKTPOMArHUTHOW WHYKITHH.

IV. Ctpoenne atoma u atomHoro siapa (19
4acoB)
PannoaktuBHOCTh. Anb(a-, 6eTTa- 1 raMmma-uzirydeHue. OMbITHI 10 pacCeUBaHUIO alb(ha-
yactuul. [nanerapnas moaens atoMa. AToMHOE s171po. IIpoToHHO-HEUTPOHHAsA MOZIEND SApa.
Mertozbl HaOIIOJEHUS U PerUCTpaliy YyacTull. PaguoakTUBHBIE IIPEBPALLCHHUS.
DKcnepuMeEHTANIbHBIE METOBI. 3aps sapa. MaccoBoe uucio sapa. Snepuele peakuuu. [lenenne
U CHHTE3 s11ep.
CoxpaHeHue 3apsia 1 MacCOBOI'O YHCIA IIPH SIIEPHBIX peakuusax. OTKpbITHE IPOTOHA U
HEUTpOHA. S nepHble CUIIbl. DHEPIUS CBSI3M YACTHIL B sAJIpE.

Oueprus cBsa3u. [edekt macc. Boijenenue sHepruu mpu JeIeHUU U CUHTE3E siIep.
Hcnons3oBanue sipepHoit suepruu. Jlozumerpus. SAnepuslit peakrop. [IpeodpazoBanue
BryTpeHnHel sHepruu saep B AIEKTPUUECKYIO SHEPTUI0. ATOMHAs SHEpreTuka. TepmosiiepHble
peakuuu. buosornueckoe 1eUCTBUE pagualiu.

@ponmansuas nabopamopnas paboma.
5. M3ydenwne neneHus siapa atoMa ypana 1o ¢gororpaduu TPEKOB.
6. 3yueHne TpeKoB 3apsyKEHHBIX YACTHIL IO TOTOBBIM (hoTorpadusim.

V. Ctpoenne u 3BoJonus Beenennoii (5 yacos)

Cocras, ctpoenue u npoucxoxaenue ConneuHou cucreMbl. bonbime Tena CoTHEYHON CUCTEMBI.
Mansie Tena ConHeunoit cucteMbl. CTpoeHue, u3iydeHue u 3Bostorus CoHIa 1 3Be3/1.
Crpoenue u 3Bomtonus BeenenHoil.

VI. TloBTOpenue (4 1)



KajennapHo-TeMaTn4yeckoe NJIaHNPOBaHue 7 KJIacc.

Ne Hara | Jlara Hcnoan3oBanue
Koua-Bo 1no no o0opynoBanust
n/n Tema 4acoB | miany | ¢akry nenrpa «Touka
pocTa»
Pa3nen 1.BBenennue. 4
BBoauslii nncTpykTax no Th. 1 O3HaKoOMJIEHHE C

1 Uro u3yuaet pusuka. Hekoropsie 1 poBoi
(bu3nUecKre TEPMHUHEI. naGopaTtopueit
HabmtoeHus 1 ObITHI.

2 Ypok ¢ ucnoJib30BaHueEM 1 JleMoHCTpanus
pecypcoB «Touka pocray. TEXHOJIOTHH
dusnyecKue BeITNUNHBL. u3MepeHus B Ludp.
N3mepenne Gpuznueckux na0.
Benn4UH. TOYHOCTH U
MIOTPEIHOCTh U3MEPEHUM.

3 Ypox ¢ ucnoJib30BaHueM 1 [udp. J1ab. «Touka
pecypcoB «Touka poctay. pocTtay (MeT. pek. C.
Jlabopamopnas paboma Ne 1 51) Jluneiika, neHTa
«OrnpeneneHue LeHbl JeIeHUs MepHas,
U3MEPUTENIBHOTO TPUOOpay. WU3MEPUTEITbHBIN

LHWTHHIP, TEPMOMETD,
JATYUK TEMIIEPATYPHI
4 DuU3HMKa U TEXHUKA .
Paznen 2.1lepBoHavajibHbIE
CBeJeHHUsI 0 CTPOEHU U
BelllecTBa.

5 Crpoenue BeniecTBa. MoseKyIbl. 1
Jlabopamopnas paboma Ne2
«OrnpeneneHue pa3sMepoB MajbIxX
TEID

6 Ypox ¢ ucnoJib30BaHueM 1 @poHTaNIBHASA
pecypcoB «Touka pocray. naboparopHas pabora
JBmxenue monexyi. Auddyszus. «Habmonenue

OpOYHOBCKOTO
JTBHKCHUS
Kommnsrotep,
MHKPOCKOTI

OHOJIOTUYCCKUI, KaIlIs
MOJIOKa,
pa30aBJIIEHHOTO BOJOM

7 B3aumHoe nputskeHue u 1
OTTAJIKWUBaHUE MOJICKYII.

8 ArperaTHbl€ COCTOSTHUS 1
BenecTBa. CBOMCTBA Ta3o0B,

KHMJIKOCTEH U TBEPJIBIX TeIl.
9 «IlepBoHauanbHBIC CBEACHUS O 1

CTPOCHUU BCIICCTBA». Pemienue
3aaa4




Pa3gen 3.B3aumopeiictBue Teul.

21

10

MexaHnueckoe JBUKEHHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBUKECHHE

11

CxkopocTb. EquHUIIBI CKOPOCTH.

12

Pacuér nytu u Bpemenu
JBUKCHUS.

13

HNuepuus.

14

B3anmopeicrteue Te.
CamocrosTenbHas padoTa o
teme: «CKOpOCTb, MyTb,
HHEPLUD).

15

Macca tena. EqpHuIis Macchl.
N3MepeHne macchl Tena Ha Becax.

16

YPpokK ¢ ucnoib30BaHuEeM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne3
«M3mepeHne macchl Tena Ha
PBIYQKHBIX, JJIIEKTPOHHBIX BECax»

Hudp. JIab. «Touka
pocTa» (MeT. peK. C.
51) HaGop Ten pa3Hoit
MAacChl, JIEKTPOHHBIC
BECHI

17

Jlabopamopnas paboma Ned
«M3mepenne oobema TBEpI0To
Tenay.

18

IioTHOCTS.

19

YPpok ¢ ucnosib30BaHueM
pecypcoB «Touka pocray.
Jlabopamopnas paboma N5
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEJIay.

Hab6op ten pazHoii
Macchbl, MEH- 3ypKa,
AJIEKTPOHHBIE BECHI

20

Pacuér maccel 1 00BEMa TEIA 110
€ro INIOTHOCTH.

21

Pemenue 3amay 1mo remaM
«MexaHn4YecKoe IBHKCHHEY,
«Maccay, «IImoTHOCTE
BEIIIECTBAY.

22

KonTtposbsnas padora Nel
«MexaHndueckoe IBMKECHHE.
Macca Tena, mI0THOCTb
BEIIIECTBA»

23

Cuna. SIBnenne tarorenus. Cuina
TshKecTH. Cujia TSDKECTH Ha
IpYTruX mianerax. Guznueckue
XapaKTePUCTHUKH TIJIAHET.

24

YPpok ¢ ucnoab30BaHuEM
pecypcoB «Touka pocra». Cuna
ynpyroctu. 3akoH ['yka.

®poHTaIBHAA
nabopaTopHas paboTa B
uudp nab. «M3mepenue
3aBUCHUMOCTH CHIIBI
yIPYTrOCTH OT
negopmanuu




HPY>KUHBD).
O6opynoBaHue:
[IITaTuB ¢ Kpemnexom,
Habop NpyXuH, HA0Op
rpy30B, JTUHEHKA,
JTMHAMOMET]

25 | Bec rena. CBa3b Mexay cuiion
TSKECTH U MacCcoi Tena.

26 | Ypok ¢ ucnosb30BaHuEeM Hudp. JIa6. «Touka
pecypcoB «Touka pocra». pocTta» (MeT. pexK. C.
Jlunamomerp. 55) lunamometp ¢

MpeieJIoM U3MepeHus 5
Jlabopamopnas paboma Ne6 H, npyxuns!1 Ha
«I'pagynpoBaHue NPYKUHBI U IUTAHILETE, TPY3bl
U3MEpPEHUE CUII JTUHAMOMETPOM» Maccoi o 100 r

27 | Ypok ¢ ucnosab3oBanueM ®poHTaNIbHAS
pecypcoB «Touka poctay. nabopatopHas paboTa B
CnosxeHue IByX CHI uugp nab. «IIpaBuna
HAIPAaBIEHHBIX MO OJTHOU MPSMOIA. CIIOKEHHUSI CHID»
PaBHOnelicTBYIOIIASA CHIL. [lIraTus, peryar,

JINHEWKa, JBa
OJIMHAKOBBIX IPy3a, IBa
0J10Ka, HUTH
HepacTsHKUMad,
JMHENKA
M3MEPUTEIIbHAS,
JTMHAMOMETD

28 | Ypok ¢ ucnosb30BaHHEM ®poHTallbHAsA
pecypcoB «Touka pocta». Cuna nabopaTopHas paboTa
Tpenus. TpeHue nokos. Ne 1 «M3yuenue

JBUKEHHUSI TeJa pU
JIEUCTBUU CHJIbI
TPEHUS»: 1EPEBSIHHBIN
Opycok, Habop TPY30B,
MEXaHUYECKask CKaMbs,
JTUHAMOMETDP

29 | Ypok ¢ uCnoib30BaHUEM Hudp. J1ab. «Touxa
pecypcoB «Touka pocta». pocTta» (MeT. peK. C.
JlaGopatopHnast paborta Ne7 56) [lepeBsiHHBIN
«M3mepenne cuibl TpeHUs Opycok, Habop rpy30B,
CKOJIBKCHUS» MeXaHU4YecKas CKambs,

JTMHAMOMETD

30 | TpeHue B npupoaE U TEXHUKE

KparkoBpemennas

KOHTPOJIbHasi padora Ne2
«Cwuna. PaBHoelicTByIOIAS




cunay. J{BuxkeHue u
B3anUMOJEHCTBHE

Pasnen 4. laBienne TBEPABIX
TeJI, AKMJAKOCTE M ra3os.

23

31

JlaBnenue. EnuHuIIbl 1aBIEHUS.

32

Crioco0Obl yMEHBIIEHUS U
YBCIIMUCHUA NaBJICHUS.
JlaGopatopHnas padota Ne8
«V3mepeHne naBIeHUs TBEPIOTO
TEJIa Ha OTIOPY»

33

JlaBieHue rasa.

34

YPpok ¢ ucnosib30BaHuEeM
pecypcoB «Touka pocra».
[lepenaya naBneHUs )KUAKOCTIMHA
U razami. 3akoH [lackans.

®poHTaNIbHAS
nabopaTopHas paboTa
«3akoH [Tackans.
Onpenenenue
TABJICHUS KUTKOCTID)
Jlatuuk naBieHus,
ITaTUB, paboyvast
€MKOCTb, TPYOKa,
JMHENKa

35

JlaBieHue B )KUJIKOCTAX U ra3ax.
KparkoBpemennas

KOHTPOJIbHasi padoTa Ne3.
«JlaBnenue. 3axoH Ilackas»

36

Pacuer JaBJICHUA XUJIKOCTH Ha
AHO U CTCHKH COCyJa.

37

Coobmaromuecst CoCy/Ibl.

38

Bec Bo3ayxa. AtmochepHoe
JaBJICHHE.

39

N3mepenune armochepHoro
nasnenust. OnbIT ToppuyeIy.

40

BapomeTtp — anepowuy.
ATtMocdepHoe gaBiIeHUE HA
Pa3IMYHBIX BBICOTAX.

41

Pemenue 3anau «/laBnenue B
KHUIKOCTAX U Tazax»

42

N3smepenne naBieHus.
Manometpsl. KpaTkoBpemennasi
KOHTpoJIbHasi padora Ne 4 1o
Teme «/JlaBiieHue B KUJIKOCTH U
ra3e»

43

ITopiiHeBOM KUAKOCTHBIN HACOC.
I'mppaBnmyeckuit mpecc.

44

HeﬁCTBHC KHUAKOCTHU M Ira3a Ha
IOIrpy>KE€HHOEC B HUX TEJIO.

45

3akoH Apxumena.




46

YPpok ¢ ucnosib30BaHuEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne9
«/3mepenue BBITAIKMBAOIIEH
CUJIBDY

Hudp. JIa6. «Touka
pocTa» (MeT. pex. C.
67) dunamomerp,
LITaTUB
YHUBEPCAIbHBIN,




MEPHBIM IWJINHID
(MeH3ypka), rpy3
UWJIMHIPUYECKUI U3
cTaju, Ipy3
UWJIMHIPUYECKUI U3
aJIFOMUHHEBOIO CIIJIaBa,
HHTH

47 IInaBanue Tell.

48 | Pemenue 3amau no temam :
«ApxumenoBa cuiiay, «Y CIIOBUS
IIJIABAHUS TEID.

49 | Ypok ¢ ucnonb3oBannem 1 Hudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocTa» (MeT. pex. C.
Jlabopamopnas paboma Ne 10 68) lunamomerp,
«M3ydenne ycnoBuil IJIaBaHUS LITaTUB YHUBEP-
Tesa B )KUAKOCTHY. CaJIbHbIN, MEPHBIN

WIMHAP (MEH3ypKa),
rpy3 UHWIHMHAPUYECKUN
U3 CIIELIMAIBHOTO
IJIACTUKA, HUTb,
MOBapeHHasi CoJib,
najouka s
NepeMeITMBaHuUs

50 | IInaBanwue cynos. 1
BoznyxomuaBanue.

51 | Pemenue 3amaq no remam: 1
«Apxumenona cui.», «[1naBanue
Tem», «llnaBanue cynos.

BosnyxorutaBanuey.

52 Kountpoabnas padora Ne5 nHa 1
TeMy: «JlaBieHue TBepbIX Te,

KUIKOCTEH U Ta30B»

53 | «Ha3emuie, moa Booi u B HEOE 1
Pa3nen 5. PaboTa U1 MOIIIHOCTD. 13
JHeprus.

54 | Mexanuueckas pabota. Enununis 1
paboTHLI.

55 MoiHocTh. ETMHUIIBI MOIITHOCTH.

56 | IIpocTeie MexaHu3Msbl. Poryar.

PaBHOBecue cui Ha pblyare.
57 MOMEHT CHIIBL.
58 | Ypok ¢ HCnOJb30BaHHEM Hudp. J1ab. «Touka

pecypcoB «Touka pocray.
Pbruaru B TexHuke, ObITY U
MPUPO/IE.

Jlabopamopnas paboma Ne 11
«W3ydeHue ycioBusi paBHOBECHS
pbIvaray.

pocTa» (MeT. peK. C.
57) Peruar c
KPETUICHUSIMHU JIJISI
Ipy30B, Ha0Op rpy30B
no 100 r, auHamomeTp




59 | broku. «3o0mno0Toe npaBuno» ®poHTANIbHAS
MEXaHHKH. naboparopHas pabota ¢
udp nad. «3yuenune
MOJIBYKHBIX U
HETIOABMKHBIX
0J10k0B» IlomBUKHBINA
1 HENIOABMIKHBIN
0JI0KH, Ha0Op TPY30B,
HUTb, JUHAMOMET,
IITaTHUB, JJUHEHKA
60 | Lentp Tsokectu. YcnoBue
paBHoBecws Ten. JlabopaTopHas
pabota Nel2 «Onpenenenue
LIEHTPA TSKECTU MIIOCKOMN
I utacTUHBDY
61 | Ypok ¢ ucnosib30BaHueM Hudp. J1ab. «Touka
pecypcoB «Touka pocray. poctay (MeT. peK. C.
KoaddunmenT mone3noro 57) llrarus,
NeCTBHSI MEXaHU3MOB. MeXaHHUEeCKasi CKaMbs,
OpYCOK C KPIOUKOM,
Jlabopamopnas paboma Nel3 JMHelKa, Habop
«Onpenenenune KI1J npu Ipy30B, IUHAMOMETP
MOBEME TEJIA IO HAKIIOHHOU
TUIOCKOCTI
62 Pemenue 3ama4 mo teme «Paborta,
MourHocTh, KIT/ mpocThix
MEXaHU3MOB.
63 | Oneprus. Kuneruueckas u
MOTEHI[MAIbHAS SHEPIHSL.
64 | IIpeBpaiieHue ogHOrO BUIA
MEXaHUYECKOW SHEPTUU B JPYTOM.
Pemrenne 3amau mo teme «Padora,
MOITHOCTb, YHEPTHSI»
65 | KonTpouasnas pabora Ne6 o
Teme «PaboTra, MOIITHOCTb,
SHEPT U
66 | Pabora u momHOCTE. DHEpTHS.
Pemenue 3aau u3 kypca pusuku
7 KJjacca
67 | WUrorosas xoHTponbHAs paboTa
(MPOMEXKYTOUHAS ATTECTAIINS )
68 | OOoOmenue. dusnka u Mup B

KOTOPOM MBI )KUBEM




Kaﬂeﬂnapﬂo-TeMaaneCKoe IIaHUPOBaHUE 8 Kiacc.

No Koa-Bo| Mdara | [dara Hcnouab3oBanue
Tema 4acoB no 1no 00opynoBaHus
n/n wian | gakr nenrpa «Touka
y y pocta
Pa3nea 1. TEIIVIOBBIE 23
ABJIEHUSA
1 | BBoaHBIN HHCTPYKTaX IO 1 O6opynoBanue:
oxpase Tpyna. TernoBoe JlaGoparopHsrit
nBwkenue. Temmneparypa. TEPMOMETD, 1aTUYHK
BuyTtpennss sueprus. TEMIIEPATYPHI
2 | CnocoObl H3MEHEHHUS 1 JlemoHcTpanust
BHYTPEHHEHN SHEPIUu. «3menenune
BHYTpPEHHEN
SHEPruM Teja npu
TPEHUU U yJape»:
JaTYUK
TEeMIIepaTyphl, ABE
JTIOCKH, JIBE
CBUHIIOBBIC
TJTACTUHKH,
MOJIOTOK
3 1 JlemoHcTpanust
«ITornomenne
CBETOBOM DHEPTUN»:
Busl Temonepeiam. AABa laTInKa
TEMIIEPATYPHI,
JIaMIIa, JTUCT OeJIon
u 4€pHOil Oymaru,
CKOTY
4 | KoanuecTBO TEIUIOTHI. 1
Eanuunel konndyecTsa
TETIOTHI.
5 | YaenbHas TemI0eMKOCTh 1
BEIIECTBA.
6 Pacuer xonndecTBa TEIIOTHI, 1
HEOOXOJUMOTO ISl HarpEeBaHUS
TeJIa WU BBIJEISIEMOTO UM IIPU
OXJIQXKICHUH.
7 1 JaTuuk
TEMIIEpaTyphbl,
JlaGopatopHas padoTtaNel TepMOMETD,
"CpaBHEHHE KOJIUYECTB KaJIOpuMertp,
TEIUIOTHI IPH CMEIIEHHH BOJIBI MCPHBIH IHIHHADP
pa3Hoi TeMIiepaTypbl” (Mensypxa),
nabopaTopHbIe
CTaKaHbl, ropsivyas u
XO0JIOJIHasl BOJIA
8 | Jlaboparopuas paboTa Ne 2 1 JaTtuuk
«3mepenne ynenpHON TEMIIEPATYPBIL,
TEIJIOEMKOCTH TBEPJOTO TEJIay TEPMOMETD,




KaJIOPUMETD,
ropsiyasi ¥ X0JI0IHast
BOJIa, MEPHBIN
HWIMHJP, TPY3
UWJIAHIPUYECKUH C
KPIOYKOM, HHTb,
3JIEKTPOHHBIE BECHI

9 DHeprus TOIIuBa. Y AeIbHas
TEIJIOTa CTOPAHHMS TBEPIOTO
Tena.

10 | 3aKkoH coxpaHEHHUs U
MpEeBpaIIeHHs] SHEPTUU B
MEXaHUYECKUX U TETIIOBBIX
nporieccax.

11 | Pemenue 3amad mo teme
«TennoBele IBIEHUS»

12 | KontponbHas padota Nel
"TenoBbie ABICHUS

13 | ArperarHble COCTOSIHUSA
BemiecTBa. [LnaBnenue n
OTBEpJICBAHUE.

14 dpoHTATIBHASA

JjabopatopHas
padora Ne 1.
«Omnpenenenue
YAEIBHOMN TEIJIOTHI
IUTABIICHUS JIbJIaY:
JATYUK
TEeMIIepaTyphbl,
['paduk mnaBneHus u KaJIOPUMETD, COCYA
C TAIOILIKM JIbJIOM,
OTBEp/ICBaHUS .
COCY/I C BOJIOH,
KPUCTAJUTMYECKHX TE.
3JIEKTPOHHBIE BECHI.
v @poHTaANBHASA
JieNbHas TEIUIOTa IJIaBICHHUSL.
nmabopaTtopHas
paborta No 2.
«ObpazoBanue
KPHUCTAJLJIOBY:
MHUKPOCKOTI,
npobupka ¢
HACBIIIEHHBIM
pacTBopom
JIBYXPOMOBOKHUCIIOTO
aMMOHMS,

15 | Pemenne 3amau."llimasnenne
TEJ U KpUCTauIA3aius"

16 | Ucnapenue. HachleHHsbI 1 JdemoHcTpauus
HEHACBIIICHHBIN Tap. «Hcnapenune
Konnencanus. [Tornomienue CIIUPTa»: TaTIYUK
SHEPruM MpHU UCTIAPEHUU TEMIIEPATYPHI,

JKUJIKOCTH U BBIAEJIEHUE €€ TPU
KOHJICHCAIlMU Tapa.

MpoOupKa, JINCTOUKHI




OyMaru, pe3uHKH,
pa3HbIE CIIUPTHI

17

Kunenue. Y aenpHas Teriora
napooOpa3oBaHus U
KOHACHCAIINHU.

JdemoHcTpanus
«3yueHue
IpoLecca KUIeHus
BOJbDY: JATYHK
TEMIIEPATYPHI,
LITATHB
YHUBEPCAIbHBIN,
KoJ10a CTeKJIIHHAS,
CIUPTOBKA,
IMOBapEHHas COJIb

18

Bnaxxnocts Boznyxa. CriocoOsl
OTIPEICIICHUS BIIAXKHOCTH
BO31yxa. JlabopaTopHas padora
Ne3 "M3mepeHnue BlIa>kHOCTH
BO3IyXa".

Jaruuk
TeMIIepaTypsbl,
TEPMOMETP, MapJIs,
COCYJ1 C BOJIOU

19

Pemenue 3aga4 (Ha pacuet
KOJIMYECTBA TEIUIOTHI MPU
U3MCHCHHUU

arperaTHoro COCTOSTHUS
BEIIECTBA).

20

PaboTa raza u mapa npu
pacmupenuu. /[Burarens
BHYTPEHHETO CrOpaHUsI.

21

[TapoBas TypOuna. KI1/]
TETUIOBOTO JIBUTATEIIS..
TerioBbIe ABUTATEIIHN.

22

TemoBble MaIlIVHBL.
W3meHeHne arperaTubIx
COCTOSIHM BEIIECTBA.

23

KonTtponbHas padota Ne2
"M3MeHeHue arperaTHbix
COCTOSIHHI BEIIECTBA. .

Pa3pea 2.
SJIEKTPUYECKHUE
SIBJIEHUSA

27

24

DnexTpusanus Tea npu
CONIPUKOCHOBEHUU. J[Ba pona
3apsiioB. BzauMogericteue
3apsHKEHHBIX TeJl. DIEKTPOCKOI

25

DIIEKTPUYECKOE MOJIE.
[TpoBOAHMKH,
MIOJTYITPOBOTHUKH H
HEIMPOBOJIHUKH JICKTPHUUECTBA.




26 | JdenuMocCTb 3IEKTPUYECKOTO
3apsiia. DnekTpoH. CtpoeHue
aToMma.

27 | OOBsiCHEHUE IIEKTPUUECKUX
SIBJICHU.

28 | DAEKTpUYECKU TOK.

VIcTOYHUKH 3TIEKTPUUYECKOTO
TOKA.

Kontponbnas padora Ne3
(kpaTkoBpeM.) "DneKTpu3aus
ten. Ctpoenue atoma'.

29 | DnexTpuyeckas 1enb U e€
COCTaBHBIC YaCTH.

DNEKTPUUECKUI TOK B
MeTaJuIax.

30 [ Je#cTBus 2JIEKTPUUECKOTO
toka. HampaBnenue
AIIEKTPUYECKOTO TOKA.

31 | Cwuabl Toka. EquHUIBI CHITEI JlaTauk TOKa,
Toka. AMnepmetp. 3mepenue amIiepMeTp
CHUJIBI TOKA. JBYXIIPEIEIbHBIN,

UCTOYHUK MUTAHUS,
JlabopaTtopHas pab6ota Ned KOMILJIEKT
"COopKa 3J1eKTpUYECKOM LIETH. MIPOBO/IOB,
N3mepenue cuiel Toka B €€ PE3UCTOPBI, KIII0Y
pa3IuYHbIX yyacTKax'.

32 | DnekTpuyeckoe HanpsHKEHUE. JaTunk
EauHuIer HanpspokeHus. HarnpsHKEHUS,
Boabrmetp. M3mepenue BOJIETMETP
HanpspkeHus. JlaboparopHast JIBYXIPEIEIbHBIMH,
pabota Ne5 "M3mepenne WMCTOYHUK MTUTAHUSA,
HaIpsKEHUS Ha pa3iIudHbIX KOMILIIEKT
y4acTKax 3JIEKTPUUECKON MIPOBO/IOB,
uenu'. PE3UCTOPBI, KIIIOY

33 JdemoHcTpauus

«ccienoBanue
3aBUCUMOCTh CHJIbI TOKA OT 3aBHCHMOCTH CHJIBT
HaMpsKEHUs.. DIEKTPUUIECKOe TOKa B MPOBOSTHIKE
COIIPOTHUBIIEHUE ITPOBOIHUKOB. OT HAlPAACHHI:
EnuHunber conpoTuBiIeHMs. AAATIHK TOKA, TaTIHK

HaPSDKEHUS,
pe3ucTop, peocrar,
HMCTOYHMK MTUTAHUS,
KOMILIEKT

IIPOBOJIOB, KJIFOY

34 | 3axkon Oma a1 ydacTka IeTIH.

35 | Pacuer conporusnenus

MPOBOJHUKA. Y IETBbHOE
COTPOTHUBJICHUE.




36 | IIpumepsl Ha pacyer
COINPOTHBIICHUS MTPOBOTHUKA
CHWJIBI TOKA W HATIPSDKEHUS.
37 Peocrartsr. JTaboparopras Aatiux Toxa,
pabota Ne6 "PerynupoBanue peoctat, UCTOHHHIK
" ITUTAHMS, KOMIUIEKT
CHWJIBI TOKA peocTaToM".
MIPOBOJIOB, KITFOY
38 JlaTuuk TOKa,
TATYUK
HaIpPSDKEHHUS,
JIaGoparopuast pabora Ne7 amnepMerp
"H3MepeHne COIPOTUBIICHHS ABYXNPEACIbHBIN,
IPOBOJHUKA C IIOMOIIBIO BOJIBTMETp
amIiepMeTpa 1 BoJbTMETpa'. ABYXNPEIACIbHbIN,
PE3UCTOPHI,
HMCTOYHUK ITHTAHUS,
KOMILICKT
MIPOBOJIOB, KIIIOY
39 JaTtunk Toka,
JTaTYUK
IocnemoBaTtensHOE HalpsDRCHIA,
CONPOTUBJIEHHE TPOBOJIHUKOB amIepMerp -
Jla6oparopHas padota Ne 8. ABYXIPEICIIPHBIN,
«3yuenune BOJBTMETp
I0CIIEIOBATELHOTO ABYXIPEICIIPHBIN,
COEIMHEHHS TIPOBOJTHUKOB. PC3HCTOPEL,
WCTOYHUK ITUTAHMSI,
KOMILIEKT
ITPOBOJIOB, KJTFOY
40 JaTuuk TOKa,
JTaTYUK
HaINPSOKCHHS,
[MapasienbHOE CONMPOTUBIICHUE amrepMerp
MPOBOTHUKOB. JIabopaTopHast JIBYXIIPE/ICIbHBIIA,
pabota N9 . «M3yueHue BOJIBTMETP
NapauIeILHOTO COCTHHCHUS JIBYXIIPE/ICIbHBIN,
TIPOBOTHUKOBY DPE3UCTOPBI,
HMCTOYHUK ITHTAHUS,
KOMILIEKT
MTPOBOJIOB, KJTIOY
41 | Pemenue 3a1a4.(mmo teme
:"CoenHeHne NPOBOAHUKOB",
"3akoH OMa 15151 yyacTka
nenu").
42 | KontponbHas pabota Ne4d
"DJIEKTPUUECKHUI TOK.
CoenuHenne MpoOBOTHUKOB" .
43 | Pabora 1 MOIIHOCTE

SJICKTPUYICCKOT'O TOKA.




44 JaTuuk Toka,
Enunuist paboTel AaTIUK
3JIEKTPHYECKOTO TOKA, HATPAAKCHIA,
MpUMEHsIEMbIE Ha ITPAKTUKE. amnepmerp

JBYXITPEIeTbHBIN,
Jlaboparopnas pabota Ne 10 BOJIBTMETp
"H3Mepenre MOITHOCTH U ABYXTIPENCITEHBIHM,
paboThI TOKA B DTEKTPHUECKOMN JTaMIIotKa,
F— WCTOYHUK ITUTAHMS,
KOMILJIEKT
ITPOBOJIOB, KJIIOY

45 | HarpeBaHue npoBOJIHUKOB
AJIEKTPUIECKUM TOKOM. 3aKOH
[xoyns-Jlenna.

46 | Kongencatop.

47 | Jlamna HaKaJIMBaHUA.

DJIEKTpUYECKUE
HarpeBarelbHbIe TPUOOPHI.
KopoTtkoe 3ambikanue,
MIPEIOXPaHUTEIH.

48 | DnekTpuueckue sBICHHUS

49 | DIEKTPUYECTBO COLIEIIIEE C
Hebec

50 | Kontponbnas pabota No5
"DNIEeKTPUYECKHE SIBIICHUS
Paznean 3.

IJIEKTPOMATHUTHBIE
SABJIEHUSA

51 JemoHcTpanust
MarunurtHoe nojsie. MarHuTHOE «lsmeperne nons
0JIE MPSIMOTO TOKA. TIOCTOAHHOTO
MarsautHble THHUM. MarHP\I,Ta

MMOCTOSIHHBI MarHUT
MOJIOCOBOM

52 | MarautHoe noJie KaTyluIkHy ¢
TOKOM. DJIEKTPOMAarHUThI U UX
MIPUMEHEHHE.

JlaGopaTopnas padora Nel 1
"COopka 3JeKTpOMarHuTa u
HCIIBITAHUE €T0 AeiicTBuA".
53 | IlocTosiHHBIE MArHUTHI. JlaTyrk MarHUTHOTO

MarHuTHOE 10JIe TOCTOSTHHBIX
MarHuToB. MarHuTHoe nose

3emuu. JIabopatopHast pabota
Ne 12 «MI3yueHne MarHUTHOTO
TI0JIS TOCTOSIHHBIX MarHUTOB)

I1OJISI, TIOCTOSTHHBIN
MAarHuT II0JIOCOBOM,
JIMHENKa
M3MEpUTEIIbHAS




54

JleficTBHME MarHUTHOTO II0JIS Ha
MIPOBOJTHUK C TOKOM.
DIIEKTPUYECKHM IBUTATETb.

JlaGopaTopnas padota Nel3
"N3y4ueHne 31eKTpUIECKOro
JIBUTATEIISI TOCTOSTHHOTO TOKA
(Ha MOJIETTN)

55 | DaeKTpOMarHUTHbIE SBJICHHUS.
KpaTkoBpemeHHas
KOHTpOJIbHasA pabora Neb 1o
TeMe « DNEeKTPOMarHuTHbIE
SIBJICHHSD
56 | DaeKTpOMarHUTHBIC SBJICHUS
Pasnen 4. CBETOBBIE
SIBJIEHUSA
57 | Actounuku cBeTa. OcBeTuTens ¢
Pacnpoctpanenue cpera. HMCTOYHUKOM CBETA
JlaboparopHas pabota Ne 14. Ha 3,5 B, uctounuk
«Habmonenue MMATAHUS, KOMITJIEKT
NPSIMOJIMHEHHOTO MIPOBOJIOB, LIEJIEBas
pacnpoCTpaHEHUs CBETa» nuadparma
BunuMmoe nBmkeHUE CBETHIL.
58 OcBeTuTens ¢
HCTOYHHKOM CBETa
Ha 3,5 B, ucrounuk
OtpaxeHue cBera. 3aKOH MIUTaHUS, KOMILUICKT
OTpa)XCHUS CBETA. IIPOBOJOB, ILIIETIEBas
Jlabopamopnas paboma 15 « nuapparma,
<<H3yquHe SIBJICHUSL MOJYLUIUHID,
OTPaXKEHUS CBETA» IaHIIeT Ha
IIOTHOM JIUCTE C
KPYT'OBBIM
TPAHCIIOPTUPOM
59 [ ITmockoe 3epkaio.
60 Ocserurens ¢
HCTOYHHKOM CBETA
Ha 3,5 B, HcTOYHHK
[Ipenomnenue cBeta. 3akoH MUTAHHS, KOMILTEKT
IMPEJIOMJICHUA CBETA. MPOBOJIOB, LIEJIEBas
Jlabopamopnas paboma 16 « . nuagparma,
((I/I3yquI/Ie SABJICHUA MOy ILIAJINH]P,
MPETOMIICHUS CBETa» MJIaHIIeT Ha
IUIOTHOM JIUCTE C
KPYT'OBBIM
TPAHCIOPTUPOM
61 JIna3el. OnTudeckas cuia

JIMH3.




62

OcBeTHuTelb ¢
HCTOYHUKOM CBETA
Ha 3,5 B, ucrounuk
MMATAHUSA, KOMITJIEKT
MIPOBOJIOB, IIIEJICBAS
nuadparma, SKpaH

N3o00pakeHus 1aBaeMble CTaJIbHOM,
nuH30M. JlabopaTopHas padorta HaIpaBJIAONIAs C
Nel7 "N3yuenune uzoOpaxeHus WU3MEpUTEIIbHON
JIaBaeMoro JIMH30M". IIKAJIOM,
coOuparoriue
JINH3BL,
pacceuBaromas
JIMH3a, ClIal
«Monenb
peaMeTa B
peuTepe
63 | I';ma3 kak ontuyeckas cUCTeMa.
Onruyeckue MpruooOpHI.
64 | CBeTOBBIC SIBICHUS
65 | Konrtponbhas pabora Ne 7.
«CBETOBEIC SIBJICHUS
Pazngen 5. IOBTOPEHUE
66 | IloaroroBka K HTOroOBOIt
KOHTPOJIbHOH paboTe. Puznka
1 MUP, B KOTOPOM MBI JKUBEM
67 | UroroBas KoHTpoJIbHAs paboTa.
68 | O0oOIEHNE 1 aHAIN3

UTOTOBOM KOHTPOJIBHOMN
paboTsl. «Kakas ctpanHas
IUIAHETA...»




Kanennapno-rematudeckoe mjiianmpoBanme 9 kiacc.

n/n

Tema

Koa-
BO
JacoB

Jlara
no
IUIAHY

Jlara
no

daxry

HUcnoab3oBanue
o0opyaoBaHus LIEHTPa
«Touxka pocra»

Pa3gen 1. 3akoHbl
JBUIKECHHUSA U
B3aUMOJEHCTBHUSA TeJI.

34

BBoaHbIl HHCTPYKTaX
no Th. MarepunansHas
Touka. Cucrema
OTCYeTa.

[Iepememienue.

Ornpenenenue
KOOP/IHATHI
JBIKYLIErOocs Tena.

[IpssmonnHeriHOE
pPaBHOMEPHOE IBUKEHUE
[Iepememenue nmpu
IPSMOJIUHENHOM
PaBHOMEPHOM
JIBUOKECHUU.

['paduku 3aBUCHMOCTH
KMHEMaTUYEeCKUX
BEJIMYUH OT BPEMECHH
pHU OPSIMOJIUHEHHOM
paBHOMEPHOM
JBUKEHUU

CpenHsist CKOpOCTb

Penrenue 3amau

[IpssmonnHeliHOE
PaBHOYCKOPEHHOE
JIBU)KEHUE. Y CKOPEHUE.

CxopocThb
IIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nBrkeHus I'padux
CKOpPOCTH.




10

[Iepememenue npu
NPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBHYKEHUHU.

11

[Iepemerenue tena npu
MPSIMOJIMHETHOM
IBIOKEHUN 0€e3
Ha4yaJbHOU CKOPOCTH.

12

JlaGopaTopHnas pabora
Ne 1 "HccnenoBanue
PaBHOYCKOPEHHOTO
NIBIDKEHUS 0e3
HA4aJIbHOM CKOPOCTH.

Oo6opynosanmue: llltatus
71a0b0paTOPHBIH,
MEXAaHUYECKasi CKaMbs,
OpyCOK JIepeBSIHHBIH,
JIEKTPOHHBIN CEKYHIOMED
C IaTYMKaMH,
MarHUTOYIIpaBIIsiEMbIe
TePKOHOBBIE JATUHUKH
CEKyHJ0Mepa

13

I'paduku 3aBuCHMOCTH
KHHEMAaTUYEeCKUX
BEJIMYMH OT BPEMECHH
MpY PSMOJMHETHOM
PaBHOYCKOPEHHOM
JIBHOKCHUUT

14

Permenue 3amau «
PaBHOyCKOpEeHHOE
JBILKCHMC)

15

Pemrenue 3anad mo teme
«OCHOBBI KHHEMATHUKID)

16

KonrtponbHas pabora
Nel mo teme
«Ipsamonunerinoe
PaBHOYCKOPEHHOE
JBUOKEHUE

17

OTHOCUTENBHOCTD
JIBUKEHUS.

18

HNuepruanbHbie
CUCTEMBI OTCUETA.
IlepBrlii 3aK0H
HerotoHa.

19

Bropoii 3akon Herorona.

20

Tpernii 3akoH HeroToHa.

21

CBo0OOgHOE maeHne
TEIL

22

JBrm>keHue Tena,
OpOIICHHOTO
BEPTUKAJIHHO BBEPX.
HesecomocTs.




23

JlaGopaTopHnas pabora
Ne 2 "Uzmepenue
YCKOpPEHUS CBOOOTHOTO
mageHus"

24

3akoH BCEMHPHOT'O
TATOTCHUA.

25

YckopeHue cBOOOIHOTO
[MaJeHns Ha 3eMiie U
JIPYTHX HEOCCHBIX TEI.

26

[IpsamonuneitHoe u
KPUBOJIMHEHHOE
nBUKeHHe. [IBIKeHne
TeJa Mo OKPY>KHOCTH C
MOCTOSTHHOW 10 MOJTYJTFO
CKOPOCTBIO.

27

Pemenue 3amau.

28

HckyccTBeHHbIE
CIIyTHUKH 3€MJIU

29

HNmnynbe Tena. 3akoH
COXPaHEHHUS UMITYJIbCA.

30

PeakTHBHOE OBMKEHHE.
PakerTsl.

31

Pemenue 3agau

32

BriBoj 3axkoHa
COXpaHEHUs
MEXaHUYECKOM SHEPTUH.

33

Pemrenue 3amad mo reme
"3aKOHbBI COXpaHEHUs B
MmexaHuke "

34

KoHnTtponbHas padoTa Ne
2 o TeMe "3aKoHbI
COXpaHEHHUS B MEXaHUKE

Paznea 2.
MexaHH4yecKHe
K0Jie0aHUs U BOJIHBI.
3ByK.

15

35

KosnebarensHOE
nBrxenue. CBoOOIHEIE
KoJeOaHus.

36

Benuuunel,
XapaKTEPU3YIOLTUE
KoJieOaTeIbHOE
JIBIOKEHHE.

JleMoHCTpaUMHU
«Konebanust HUTSHOTO
MasiTHUKA ¥ CBOOOIHBIE
KoJIeOaHus Tpy3a Ha
npyxxure»:O0opynoBanme:
JATYUK YCKOPEHUS, ITATUB
C KperexoM, Habop Tpy30B,
HUTb, HA0OP MPYKUH

37

["apmoHnueckue
KosieOaHus




38 1 «3yuenue xonedanuii
HUTSHOTO MasTHUKA»:
OobopynoBanue:
KOMIIBIOTEP, JaTUYUK
YCKOpEHUS, Ipy3 €
a6 5 KPIOYKOM, JIETKas U
Ne 3 " Hecneonate HEpACTIKINLA WIS,
pyneTka M3yuenue
3aBUCHUMOCTH NIEPUOJA U KOJeGAHMH TPy3a Ha
4acTOTHI CFO6OHHBIX ——_—
KOJIeOaHMI MasTHUKA OT OGopyjosanue:
JUTMHBI €10 HUTH. KOMITBIOTED, TATUHK
YCKOPEHHUSI, IITATUB C
KpEmnexoM, Habop MpYKUH
pa3Hoi )kECTKOCTH, HA0OP
rpy3oB 1o 100 r.
39 | Pemenue 3amau
40 | 3aryxarommue 1
KOJIeOaHMS.
BrinyxneHHbie
KOJICOAHUSI.
41 | Pe3onanc.
42 | Pacnpoctpanenue
KoJieOaHmii B cpejie.
Boubl.
43 | Jdunna BoaHbl. CKOPOCTH
pacrpoCTpaHEHHs
BOJIHBI.
44 | Ucrounuku 3ByKa. 1
3BYKOBBIE KOJIeOaHMUSI.
45 | Beicota, TemOp u 1
IPOMKOCTb 3BYKa.
46 | Pacrpoctpanenue 3Byka. 1
3BYKOBBIC BOJIHBI.
47 | OrpaxeHnue 3Byka. IXo. 1
3BYKOBOM pE30HAHC
48 | Pemrenue 3amau
49 | KonTponbHas pabora No
3 o Teme
"MexaHnueckue
KoJ1Ie0aHUs U BOJIHBI.
3ByK"
Pa3znen 3. 25
JJIeKTPOMArHUTHOE
noJie
50 1
MarunutHoE€ nosne.
51 | HanpaBnenue Toka n 1 JleMoOHCTpanus

HaIlpaBJICHUE JIUHUH €r0
MarHMTHOTO TOJISL.

«I/I3MepeHﬂe MAarauTHOTIO
I10JIs1 BOKPYT IIPOBOJHHUKA C




ToKkOoM»: O0opyn0oBaHMe:
JaTYUK MarHUTHOTO MO,
JIBa ITATUBA, KOMILJIEKT
MIPOBO/IOB, ICTOYHUK TOKA,
KJTIOY

52

OO6HnapyxeHne
MarHUTHOTO IOJISI IO €r0
JICUCTBUIO Ha
3JIEKTPUYECKUI TOK.
[IpaBuiio aeBoi pyKHu.

53

NHayK1yuss MarHUTHOTO
oJsl. MarHuTHLIN
MOTOK.

54

Pemenue 3amau

55

MarauTHbeIN IOTOK

56

SABnenue
ANEKTPOMATrHUTHOM
UHIYKIMH

57

JlaGoparopHas pabota
No4"3zyuenue siBineHus
JIEKTPOMArHUTHOM
WUHIYKIUH' .

58

Hampasnenne
MHIYKIIMOHHOT'O TOKA.
IIpaBuiio JleHna.

59

SIBnenue
CaMOMH/TYKITUH.

60

[Tonyuenune u nepenaya
IIEPEMEHHOTO
AJIEKTPUYECKOr0 TOKA.

61

Tpanchopmarop.

62

DNEeKTPOMarHUTHOE
nose.

63

DNEeKTPOMarHUTHHIE
BOJTHBI

64

KonebarenbHblil KOHTYP.
[Tony4yenue
JIEKTPOMATrHUTHBIX
KoJIeOaHMIA.

65

[TpuHIMIIBI paAROCBA3H
Y TEJICBUJICHUS.

66

DneKTpoMarHuTHast
IpUpoa CBETA.

67

[Ipenomnenue ceera.
Du3nyecKuii CMBICT
MTOKa3aTelIst
MIPEIOMJIICHUS.




68

Hucnepcus ceera. LiBera
Tel.




69

CrexTpockor u
criekTporpad

70

TuIe onTHYEeCKUX
CIIEKTPOB

71

ITornomenue u
HCITyCKaHHE CBETA
aToMaMH.
[TpoucxoxaeHue
JIMHEWYATBIX CIIEKTPOB.

72

JlaGopaTtopHnas pabota
Ne 5 "HaGnronenue
CIUIOIIHOTO U
JIMHENYaThIX CIIEKTPOB
UCITyCKaHus'".

73

Pemenue 3agau

74

KonTtponbHas padota Ne
4 1o Teme
«ONeKTpOMarHuTHOE
oJie»

Pasnen 4.Ctpoenue
aToMa M AaTOMHOT0
sigpa. Ucnosib3oBaHue
IHEPruu AaTOMHBIX
szep.

19

75

PannoakTuBHOCTS.

76

Mopenu aToMoB. OIIBIT
Pesepdopna.

7

PannoaktuBHbIE
MIPEBPALEHUS AaTOMHBIX
sanep.

78

DKCTepUMEHTAIbHBIC
METOIbI UCCIIETOBAHMUS
YaCTHIIL.

79

JlaGopaTopHnas pabora
Ne 6 "Uzmepenue
€CTECTBEHHOT'O
pamuaimoHHoro ¢poHa
JI03UMETPOM".

80

OTkpbITHE TPOTOHA U
HEUTpOHA.

81

CocTaB aTOMHOTO si/pa.
S nepHble CUIIBL.

82

DHeprus cBs3u. Jledekr
Macc.

83

Pemenue 3agau




84

[enenue sanep ypana.
[lenHas peakuus.

85

JlaGopaTopHnas pabota
Neo 7 "Uzyuenue nenenus
A7Ipa aToOMa ypaHa 1o
¢dororpaduun Tpexkon".

86

SInepHslii peakTop.
[IpeobpazoBanue
BHYTPEHHEH YHEPTUU
aTOMHBIX S7€p B
JNEKTPUUECKYIO
JHEPIHIO.

87

ATtomHas OHCPICTHKA.

88

buonoruueckoe
JICUCTBUE PaJUaALIAH.
3aKOH paJuOaKTUBHOTO
pacnana.

89

3aKoH PaaruOaKTUBHOI'O
paciaaa

90

JlaGopaTopHas pabora
Ne 8 "Omnenka nepuojaa
nojxypacraza
HaXOJSIINUXCS B BO3yXeE
MPOAYKTOB pacmaja raza
panona. ".JlabopatopHas
pabora Ne 9 "Uzyuenue
TPEKOB 3apsKEHHBIX
YaCTHII 110 TOTOBBIM

dboTorpadusm ".

91

TepMosiaepHas peakuusi.

92

Pemenue 3agau

93

KonTponbhas pabora Ne
5 mo Teme «Pu3nka
aToMa M aTOMHOTO fJIpa.
Hcnonn3oBanue 3HETUHN
ATOMHBIX SITICP»

Paznen 5. Ctpoenue u
3BoJIOLIMS BeeenHo

94

Cocras, cTpoeHUE U
MIPOUCXOXKICHNE
CoJIHEYHOH CUCTEMBI.

95

Bonpmnne mianeTsl
COJIHEUHOU CUCTEMEL.

96

Maunslie Teaa CoTHEeUHOI
CUCTEMBI.

97

Crpoenue, u3ydeHue u
sBosronug CoJtHIa u
3BE3I.




08 | Crpoenue u sBoMIOLUA
BcenenHou.
Pa3nen 6. IloBTOpenue
99 | Urorosoe noBTopeHue.
100 | UtoroBas koHTpoOIbHAS
paborta.
101 | AHanu3 ommoOoK
KOHTPOJIbHON paboTBhl.
102 | IloBTOpenue n

000011IeH1E




CHyCOK JUTEPATYPLI ¢ VKA3AHUEM TepeYHs VYeOH0-MeTOINYeCKoro odecneyenms.

10.

11.

12.

13.

14.

15.

CPEIACTB Oﬁy‘leHPlﬂ HIJCKTPOHHBLIX 062330BaTeJ’lLHbIX €CYPCOB.

Mapon A.E., Mapon E.A. ®usuka. 7 xnace. Junakrnaeckue matepuansl. M.: Jipoda, 20109.
[TeppikuH AB. ®wusmka. 7 kmacc. Y4ueOHWK s 00meoOpa3oBaTeIbHBIX
yupexaenuii. M.: [lpoda, 2018.

Owionosny H.B. ®usuka. 7 xinacc. Meroauueckoe nmocodue Kk yueOHuky A.B.
[Teprrmkuna. M.: [Ipoda, 2018.

XannanoBa T.A., XannanoB H.K. ®msuka. 7 knacc. Pabodas rerpans. M.: lpoda, 20109.
XannanoBa T.A., XannanoB H.K. ®usuka. 7 xnacc. Tectel. M.: [Ipoda, 2019

[TeppikuH A.B. ®umsmka. 8 kmacc. YueOHuK 1i10011€00pa30BaTEIbHBIX
opraamzanuii. M.: JIpoda, 2019.

2. Gunonosrny H.B. ®usuka. 8 kiacc. Meroanyeckoe nocobue k yueoHuky A.B.
[Tepwrmkuna. M.: [Ipoda, 2018.

XannanoBa T.A. ®usuka. 8 kinacc. Pabouas terpaas. M.: poda, 2014,

Mapon A.E., Mapon E.A., [To3oiickuit C.B. ®usuka. 8 kinacc. COOpHHUK BOIIPOCOB U 3ajau.
M.: [Ipoda, 2019.

XannanoB H.K., XannanoBa T.A. CO0pHUK TeCTOBBIX 3aaHuil o gusuke. § kimacc. M.:
BAKO, 2019.

®duzuka. 9 ki1.: yueo. ans obmeodpazoar. yupexaenuit. / A.B. [1€peikun, E.M. I'ytHrk M.
Hpoda, 2017.

®dusnka. 9 kacc: HoypouyHsle miaHsl o yueoHuky A.B. I1épeimkuna, E.M. I'yrHuk

/ aBT.-cocT. C.B. boOpoBa. — Bonrorpaa: Yuurens, 2017. — 175 c.

Owusuka: 3agaunuk: 9 — 11 ki1.: Yuel. mocobue s o0reodpaszopar. yued. 3aBeieHui. — M.:
Hpoda, 1996. — 368 c.: wi. — (Bagauauku «Ipodsi»).

®usnka. Tectsl. 7 — 9 knaccel. Kabapaun O.@., Opnos B.A. Yuebn. - meton nocodue. — 4-¢
u3., crepeotunt. — M.: [Ipoda, 2000. — 96 c.: ui.

Ou3nYeCcKuil SKCIIEpUMEHT B CpeHei mkoe: Mexanuka. MonekysipHast u3uka.
Onexrpoaunamuka / [llaxmaes H.M., Illunos B.®. — M.: TIpocsemienne, 1989. — 255 ¢.: wi. —
(b-xa yuutens pu3uKn).



Hnmepnem-pecypcoi:

1. bBubnumoreka — Bce no npeamery «dusuka». — Pesxum gocryma: hitp://www.proshkolu.ru

2. BuzeoomnbiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas  xomutexkuust 1MQPOBBIX 00pazoBaTelIbHBIX  pecypcoB. — Pexum
nocryma: http://school-collection.edu.ru

4. laTepecHbpie MaTepUalibl K ypoKaMm (DU3HMKH [0 TEMaM; TECThI [10 TEMaM;
HarJsIHbIe TocOoOus K ypokaM. — Peskum nocryma: http://class-fizika.narod.ru

5. IludpoBbie 0OpazoBatTenbHbIe pecypchl. — Pesxxum goctyma: http://www.openclass.ru

6. DneKTpoHHbIe yuyeOHHKH 110 pusuke. — Pexxum mocryna: http://www.fizika.ru
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