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PaGouas mnmporpaMmma eCTeCTBeHHOHay‘IHOﬁ HampaBJICHHOCTH 11O (bI/I3I/IKC C UCIIOJB30BaAHUEM O60pyHOBaHI/I$I
LHEHTpa «Touku pocTa» it 7-9 KJ1acCOB OCHOBHOM IIIKOJBI COCTaBJIEHA U pa3pa60TaHa B COOTBETCTBUH C.

e OenepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHNH B
Poccuiickoit deneparum» (¢ u3M. u o1., BCTym. B cuity ¢ 01.09.2020);

e tpeboBanusamu DenepasbHOr0 rocyAapcTBEHHOro 00pa30BATEIbHOIO CTAaHAApTa OCHOBHOTO
obmero oOpazoBanusi (yTB. mpukazoM MUHUCTEpCTBa 00pa3oBaHHMs M Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HaumoHanbHOTO TmpoekTa «OOpa3zoBanme» (yrB. mpesuanymom CoBera mpu
[Ipesunente P® no crparernyeckoMy pa3BUTHIO U HAMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBeHHoil mporpammoii Poccuiickoit ®enepaunu «Pa3Butue obOpazoBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPXKACHUM  TOCYyAapCTBeHHOW mporpammsl  Poccuiickoit  ®@enepaunu  «Pa3surue
00pazoBaHUs»;

® aBTOPCKOM MpOrpaMMON OCHOBHOrO oOIiero ooOpaszoBanus mno ¢usuke s 7-9 kmaccoB (A. B.
[Tépermkun, H.B. ®unonosuy, E.M.I'ytauk, M., «/Ipodan, 2015 1.);

e  y4eOHBIM IIJJTAHOM W OCHOBHO# oOpa3zoBaTenbHoi nmporpammbl OO0 MBOY OO c. MaxoHoBOY;

e MeToMMYecKUMH  PEKOMEHIAIMSIMUA MO0  CO3JaHWI0 W (YHKIMOHUPOBAHHIO B
0011e00pa3oBaTeNbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX
ropojax, MEHTPOB 00pa30BaHUsI €CTECTBEHHOHAYYHON M TEXHOJOTHYECKOW HAMpaBICHHOCTEH
(«Touka pocta») (YTBepkIeHbI pacnopsbkeHneM MuHHCTepcTBa mpocBerieHus Poccuiickoit
deneparun ot 12 ssaBaps 2021 r. Ne P-6).

Pabouas mporpamma peanusyercs B yueOHukax A. B. Ilepermkuna «®usmka 7 xmacey, «Pusnka 8 ximacey,
«Dusuka 9 xmace» cucrembl «Beprukans» Ilepeimikun A. B., yueOHHMK UIs 001e00pa3oBaTelbHBIX yUCOHBIX
3aBeneHuit. M.: Jlpoda, 2020

[Tporpamma ompezensieT coaepKaHue H CTPYKTYpy ydeOHOro MaTepuara, IocieJOBaTeIbHOCTb €ro H3y4eHHs,
nyTd  (HOpPMHPOBAHUS CHCTEMBl 3HAHWH, YMEHHA H CHOCOOOB NEATEIBHOCTH, PAa3BUTHS, BOCIHTAHHSI U
COLIMAIN3ALMHN YIAIIUXCSL.

Coznanne nenrpa «Touka pocra» mpeanojiaraeT pa3BUTHE 00pa3oBaTeIbHOW HHQPPACTPYKTYPHI
o011eo0pa3oBaTeabHOM OpraHU3aliy, B TOM YUCIIEe OCHAIleHUE 00111e00pa30BaTeIbHON OpraHnu3aluu:

1. oOopynoBaHuem, cpeiAcTBaMH OOyueHUS M BOCIHUTAaHUS [UId H3ydeHHs (B TOM 4YHCIIe
SKCIEPUMEHTAJIbHOTO) MPEAMETOB, KYypCOB, JUCHUIUIMH (MOJIyjeil) ecTeCTBeHHOHAYyYHOU
HAlpaBJICHHOCTH TPU  peaju3alldd  OCHOBHBIX  OOLIe0Opa30BaTENbHBIX MPOTrpaMM U
JOTIOTHUTEIBHBIX 00I11e00pa30BaTeIbHBIX MPOTPaMM, B TOM YUCIIE ISl PACHIMPEHUS CONEeP KAHUS
yuebHoro npeamera «Dusnkay;

2. obOopymoBaHueM, cpeacTBaMH OOydeHUS ¥ BOCIOUTAHUS JUIS  peald3alid  [Iporpamm
JOTIOTHUTEIHHOTO 00pa30BaHuUs €CTECTBEHHOHAYYHOM HAIIPABIEHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000pYyI0BaHUEM.

[Ipodunpublii  koMIIEKT  oOopymoBanusi  obecrieunBaeT  d(PPEeKTHBHOE  JOCTIKEHUE
o0pa3oBaTeNbHBIX  PE3yAbTAaTOB  OOy4arOIIMMHUCS [0  Iporpammam €CTECTBEHHOHAYYHOU
HAMpPaBJIEHHOCTH, BO3MOXKHOCTh YINIYONEHHOTO HM3y4YeHUS OTHAEIbHBIX MPEIMETOB, B TOM YHCIE s
dbopMupoBaHHsT ~ M300pETATENBCKOTO,  KPEaTUBHOTO,  KPUTUYECKOTO  MBIIUICHUS,  PA3BUTHUA
(GYHKIIMOHATBHOM IPaMOTHOCTH Y OOYUaIOUIUXCS, B TOM YHCJIE €CTECTBEHHOHAYYHON  MaTeMaTHYECKOM.

OKCIIEpUMEHT SBIISETCS UCTOUYHUKOM 3HAHMW M KPUTEPUEM HMX UCTUHHOCTH B Hayke. KoHuenuwus
COBPEMEHHOT0 00pa3oBaHMs MOApPa3yMeBaeT, YTO B y4eOHOM SKCHEPUMEHTE BEIYIIYI0 pOJib JOJKEH
3aHATH  CAMOCTOSITENIBHBIM ~ MCCIENOBATENbCKUM  Yy4eHHUYECKHUH  dkcrepuMeHT.  CoBpeMeHHbIE
HKCTIIEPUMEHTANIbHbIE UCCIIEOBAHUS MO (PU3MKe yKe TPYAHO MPEACTaBUTh O€3 MCIOJIb30BAHUS HE TOJIBKO
aHAJIOTOBBIX, HO M HHM(POBBIX M3MEPHUTENbHbIX MpHOOpoB. B dDenepaibHOM ToCyIapCTBEHHOM
oOpa3oBatenbsHOM cTangapte (nanee — PI'OC) nponucano, YTo OJJHUM U3 YHUBEPCAIBHBIX YUEOHBIX
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neiicteuil (nanee — YY), mproOpeTaeMbIX y4alIUMHUCS, JOJDKHO CTaTh YMEHHE «IPOBEICHUS
OTBITOB, TPOCTBIX HSKCHEPUMEHTAIBHBIX MCCIECOBAHUM, TPSIMBIX M KOCBEHHBIX HW3MEPEHHHA C
WCIO0JIb30BAHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPHOOPOBY.

VY4eOHbIl AKCHEpUMEHT TO (HU3UKE, MPOBOJMMBIA Ha TPagUIMOHHOM obopynoBanuu (0e3
IPUMEHEHUSI LUPPOBBIX J1AdOpaTopuii), HE MOXKET B IOJHOW Mepe OoOecneuyuTb pEelIeHHE BCeX
oOpa3oBaTeJIbHBIX ~ 3a7ad B  COBpeMeHHOHl mkose. CroxuBmiascs cuTyauuss oOyclOBJIEeHa
CYLIECTBOBaHHUEM psia MpoOIeM:

*  TpaJUMLMOHHOE LIKOJIbHOE 000pYJOBaHUE M3-3a OIPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH HE
MIO3BOJISIET TPOBOJAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEI0BAHNS;

*  JITUTENBHOCTh TPOBEACHMS (U3UUYECKUX UCCIEJAOBAaHUN HE BCerJa Corjiacyercss ¢
JUINTENbHOCTBIO YUEOHBIX 3aHSTHI;

*  BO3MOXHOCTb  HPOBEJAEHMS  MHOTMX  (U3WYECKHUX  HCCIEOBAHUM  OTPaHUYMBACTCS
TpeOOBaHUAMU TEXHUKU OE30TIaCHOCTH U JIp.

[udposas naboparopust KapAUHAIBHBIM 00pa3oM M3MEHSET METOJUMKY U  COJEp)KaHue
AKCIEPUMEHTAJIbHOW JEATEIbHOCTH U MOMOTaeT PELIUTh BhlllenepeurcieHHble npodaemsl. [lupokuit
CHEKTp UU(POBBIX JaTYUKOB TMO3BOJIIET YYalllUMCS 3HAKOMHUTHCS C TIapameTpaMu (U3NYECKOTO
HKCIIEPUMEHTA HE TOJBKO Ha KAYECTBEHHOM, HO U Ha KOJUYECTBEHHOM ypoBHe. C momouipio udpoBoit
1abopaTopul MOKHO TPOBOJUTH JUIUTEIbHBINA 3KCIIEPUMEHT Jake B OTCYTCTBUHU SKCIIEPUMEHTATOpA.
[Ipn sTOM u3MepsieMble JaHHBIE M PE3YIbTaThl UX 00pabOTKH OTOOpa)karoTCs HEMOCPEACTBEHHO Ha
9KpaHe KOMIbIOTepa.

B mnpomecce QopmupoBaHusi SKCHEPUMEHTAIbHBIX YMEHUN MO (U3MKE YYal[Uiics Yy4uTCs
MIPEICTaBIATh HHPOPMAIINIO 00 HCCIE0BAHNHU B YETHIPEX BUIAX:

* B BepOaJTbHOM: OIUCHIBATH AKCIIEPHUMEHT, CO3[IaBaTh CIOBECHYIO MOJEIb AKCIICPHUMEHTA,
(bUKCHpOBaTh BHUMAHKE Ha M3MEPSIEMbBIX (U3NIECKUX BETHUYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJHUIBI JAHHBIX, JIEKAINIUX B OCHOBE MOCTPOCHUS TrpaduKoB (TIpH
ATOM Y YYalIUXCsl BO3HUKACT MEPBUYHOE MPEICTABICHHE O MACIITa0aX BEJIHYHNH);

* B rpaguuecKoM: CTPOUTH rpaduku Mo TaOIMYHBIM JaHHBIM, YTO TO3BOJIAET TEPEHTH K BBI-
JIBYDKEHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTU MEXIY (PU3MUECKUMH BEIMYMHAMHU (IIPU STOM YUUTEIh
MOKa3bIBACT IMPEUMYIIECTBO B BH3YaJU3allMM 3aBUCHMOCTCH MEXIy BEIM- YWHAMHU, HATJSIIHOCTh WU
MHOTOMEPHOCTB);

* B AHAIMTHYECKOM (B BHUJEC MAaTEMAaTUYCCKHX YypPaBHEHMI): MPHBOIMTH MAaTEMAaTUYCCKOE
OIHMCAaHKUE B3aUMOCBSI3M (PU3MUYECKHUX BEIMYMH, MaTEMaTHUECKOE 0000IICHUE MTOJTyYCHHBIX PE3YIbTATOB.

[lepexox K KaxaoMmy 3Tamy MpeaCTaBlIcHHS HHDOpPMAaUK 3aHMMAaeT JOCTATOYHO OOJBIION
MPOMEXKYTOK BpeMeHHu. be3ycnoBHO, B 7—9 Kilaccax 3TOT IMpoliecc HEOOXOIUM, HO B CTapIIMX KJIaccax
3TO BpeMs MOKHO ObLIO Obl OTBECTH Ha pEIICHHE 0oJiee BaXKHBIX 3a1ad. B 3TOM IutaHe 1uQpoBbIC
1a00paTOpHK  TO3BOJIAIOT  CYHIECTBEHHO JKOHOMHTH BpEMs, KOTOPOE MOXHO TIOTPAaTUTh Ha
(bopMUpOBaHHE UCCIIEIOBATEIBCKIX YMCHHUN YIAIIUXCsl, BRIPAKAIOMIMXCS B CICTYIONINX ICHCTBHSIX:

*  ompejeseHue IpooOIeMbl;

*  IIOCTaHOBKA MCCJENI0BATENbCKON 3aauu;

*  [UJIAaHUPOBAHUE PEIICHUS 3a/1a4H;

*  IIOCTPOEHHE MOJEIEN;

*  BBIIBIDKEHHUE TUIIOTE3;

*  DKCIEpHUMEHTalbHas MPOBEPKA TMIOTE3;

*  aHaANM3 JaHHBIX SKCTIIEPUMEHTOB I HAOIIOICHMIA;

*  (QopMyIupOBaHUE BBIBOJIOB.

[Tocnennue roapl y ydamuxcsi HaOMIOAAEeTCs HU3Kass MOTHBALMS W3YYEHHS! €CTECTBEHHOHAYUYHBIX
JMCLUMIUIMH M, KaK CJIeJICTBHe, MajJeHue KauecTBa oOpasoBanus. LludpoBoe yuebHOe oOopynoBaHue
MIO3BOJISIET yYallUMCS O3HAKOMUTBHCS C COBPEMEHHBIMHU METOJAaMH MCCIEN0BAaHUSA, NPUMEHSEMBIMHU B
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HAayKe, a YYUTEII0 — MPUMEHATh HA MPAKTUKE COBPEMEHHBIC IME€IarOrHyecKue TEXHOJIOruu. [lostomy
TJIABHOM COCTaBJISIONICH KoMILIeKTa « Todkoi pocTay SBISIOTCS UG POBBIE JIA00OpATOPHUH.

[Ipeanaraemas mporpamMma peaau3yercs C IOMOIIbI0 Y4eOHO-MeTOAuIecKuX KOMIUIEKToB (Y MK).

YMK pmns kaxaoro kimacca BKIIIOYAeT: Y4eOHHK, 3aJauHUK, METOJMYECKHE MaTephallbl sl Y4HUTeNs,
CaMOCTOSITEIbHBIC U KOHTPOJIBHEIE PAOOTHI.

[Mnanupyrorest crnepytomme (HOpMBl OpTaHU3alMK Y4eOHOro mporecca: (QpoHTAIBHBIE, KOJUICKTHBHBIE;
TpyIIoOBEIe; paboTa B Mape; HHAWBUIYalbHBIC.

B npernoaaBaHvun IMpeaMeTa 6yI[yT HCIOJIB30BATLCA CICAYIOIIHUE TCXHOIOIMHU W MCETOAbI: JIMYHOCTHO-
OpPUEHTHPOBAaHHOE 00yUeHue; podIeMHOe 00yueHue; TuddhepeHIMpPOBaHHOE 00YUCHNE; TEXHOIOTUU O0yUYeHHS Ha
OCHOBC pCHICHHUA 3a1a4; METOAbl MHAUBUYAJIbHOI'O 06y11eH1/151.

OcobenHoe 3HaueHWE B MPENOAABAHUN (PU3UKH WUMEET HIKONBHBIH (DU3UYECKHH SKCHEPUMEHT, B KOTOPBIH
BXOJIAT JIGMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CAMOCTOSITeIbHBIE JTabopaTopHbIe pabOThI ydaruxcsl.

Heabro usyyeHust pU3MKM B OCHOBHOM IIKOJIE SIBJISIETCSH:
1) B HANIpaBJIeHUH JUYHOCTHOIO Pa3BUTHUS

- BOCIHTAaHWE TOTOBHOCTH OOY4YaIONIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K
00Y4EHUIO 1 TO3HAHUIO;

-popMupoBaHHE IEHHOCTH 3[0POBOr0 H Oe3omacHoro oOpas3a JKW3HW, MPaBUI HWHIUBHIYAIBHOIO H
KOJIJIEKTUBHOTO 0€30MacHOr0 TOBEACHUS B YPE3BbIUaWHBIX CUTYalMsAX, YTPOXKAIOIMINX KU3HU U 370POBBIO JIFOMIEH,
MPaBUJI MTOBEJICHUS HA TPAHCIIOPTE U Ha JOpOorax.

-BOCIIUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TMO3HATH MPHUPOAY, HEOOXOAMMOCTH Pa3yMHOTO HCIIONb30BAHHSA
JTOCTIDKEHUN HAYKW W TEXHOJIOTHH JJIS JaTbHEHTIIET0 pa3BUTHS YETIOBEUECKOT0 00IIeCTBa;

-pa3BUTUC YBAXKCHUA K TBOpLUAM HAYKU U TEXHUKH; OTHOUICHUSA K (1)1/131/1](6 KaK K 2JIEMCHTY O6HIe‘IeHOBeLIeCKOI>'I
KYJIBTYPBHI;

2) B MeTanpeIMeTHOM HalpaBJIeHUH

OCBOCHUE 3HAHWHA O MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMATHHTHBIX W KBAHTOBBIX SIBJICHUSX; BEIHYMHAX,
XapaKTePU3YIOIINX 3TH SBJICHUS; 3aKOHAX, KOTOPHIM OHH MOIYUHSIOTCS, METOIaX HAYYHOTO MTO3HAHUS PUPOJIBI 1
(hopMHUpOBaHUS HA ITOH OCHOBE MIPEACTABICHUN 0 GHU3NUECKON KapTHHE MHPA;

OBJIQJICHHE YMCHUSIMH TPOBOJUTH HAONIOJCHUS TPUPOTHBIX SBJICHUH, OMHCHIBATE W 0000IIATH PE3yIbTATHI
HAOJIO/ICHH, WCIONb30BAaTh TIPOCTBIE HW3MEPUTENbHBIE NPHOOPBI ISl W3y4YeHUs (PUIUYECKUX  SIBIICHHIA;
MPECTABNIATh PE3yIbTAThl HAOMIOJACHUN WM U3MEPSHHUH B BUE TaOnuI, rpad)ikoB U BBISBISATH HA 3TOW OCHOBE
SMIIMPHYECKAE 3aBUCUMOCTH; MPUMEHSATh TONYYCHHBIC 3HAHUS Il OOBSCHEHHS Pa3HOOOPA3HBIX MPHUPOIHBIX
SIBIICHUW W TIPOIIECCOB, MPUHITUIIOB JIEHCTBHS BAXKHEUINX TEXHHUYECKUX YCTPOMCTB, ISl pEUICHUST (PU3HUCCKUX
3am1ad;

pa3BUTHE MMO3HABATENLHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEH B MpOIlecce perieHHUs
(¢u3NYecKNX 3a7a4 W BBIIOJHCHHUS OSKCIICPUMEHTAIBHBIX HCCICIOBAHMIA; CIIOCOOHOCTH K CaMOCTOSTEIbHOMY
MPHOOPETEHUIO HOBBIX 3HAHUH MO (PU3HKE B COOTBETCTBUU C )KU3HECHHBIMU TIOTPEOHOCTSIMHA U HHTEPECAMHU;

- HCIIONb30BAaTh KOMITBIOTEPHBIC TEXHOIOTHHM  JUIs peIleHHs WHOOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
y4eOHBIX 3aJiad, B TOM YHCIIC: BBIYHCIICHHE, HAMUCAHUE MHCEM, COYMHCHU, NOKIaaoB, pedepaToB, cO3qaHHE
Mpe3eHTalui U ap.;

IlianupyemMble pe3yabTaThl OCBOEHUSI Y4eOHOr0 npeamMera « Puznkar.
JInyHOCTHBIMM pe3yiabTaTaMm o0ydeHus Gpusuke B 7-9 kinaccax SBISIOTCS:

e Dpa3BHUTHE [TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs;

e yOEXAEHHOCTb B BO3MOKHOCTH IO3HAHHUS NPHUPOIBI, B HEOOXOAMMOCTH Pa3syMHOTO HCIIOJIb30BAHUS
JNOCTHXKEHUH HAyKW W TEXHOJOTWH Ul JaJbHEHIIero pa3BUTHS YEIOBEYECKOTO OOIECTBA, YBa)KEHHE K
TBOPILIAM HAYKH U TEXHUKH, OTHOIIECHHE K (PM3UKE KaK FIEMEHTY OOIIEUET0BEYECKON KyIbTYPHI;

® CaMOCTOATENIFHOCTh B MPHOOPETEHNN HOBBIX 3HAHUH U MPAKTHYECKUX YMEHHI;

® TOTOBHOCTb K BBIOOPY JKM3HEHHOI'O IIyTM B COOTBETCTBMM C COOCTBEHHBIMH MHTEpECaMu U
BO3MOXKHOCTSIMH;

e MoTHBaumusi 00pa30BaTEIbHOM AEATEIPHOCTH LIKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOIO
HOAXO0Aa;

e (dopMUpOBaHHE LIEHHOCTHBIX OTHOLIEHHH APYr K APYTy, YUUTENI0, aBTOpaM OTKPBITHH M H300peTeHuH,
pe3ynbraTam o0ydeHusl.
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MeranpeaMeTHBIMH pPe3yJbTaTaMM 00y4eHus pusmke B 7-9 kiaccax SBISIOTCS:
e OBJAJICHUE HABBIKAMU CAMOCTOSTEIBLHOIO IPHOOPETEHUs] HOBBIX 3HAHUM, OpraHu3anuu y4eOHOMH

JIESTEIIBHOCTH, IIOCTAaHOBKM ILE€JIeH, IUIAHUPOBAHUS, CAMOKOHTPOJII U OLEHKH PE3YyJbTAaTOB CBOEH
ACATCIBbHOCTU, YMCHHUAMUA NPCABUACTL BO3MOKXHBIC PE3YJIbTAThl CBOUX Z[GfICTBHﬁ;

IIOHUMaHUue pa3m/1t11/1171 MCKIY UCXOOAHBIMU q)aKTaMI/I U THUIIOTEC3aMUu AJI UX OGT:SICHCHI/IH, TCOPCTUYCCKUMHA
MOIACIAMU U pC€aJIbHBIMU O6’bCKTaMI/I, OBJIAZICHUC YHHUBCPCAJIbHBIMHA y1166HI)IMI/I ﬂCﬁCTBHHMH Ha 1rmpumepax
THUITOTE3 AJIsd O6’b$ICH€HI/I$1 HU3BECTHBIX q)aKTOB u C-)KCHCpI/IMeHTaJILHOﬁ IIPOBEPKU BBIABUTAEMBIX T'HMIIOTES3,
pa3pabOTKH TEOPETHUCCKUX MOJICIICH MPOIIECCOB MM SBJICHHIA,

¢dbopMupoBaHNE yMEHHH BOCHPUHHMATH, NepepadaThiBaTh M MPEABABISATh MHPOPMAIMIO B CIOBECHOM,
o0pasHol, CUMBOJIMYECKOW (opMax, aHATU3UPOBaTh U TepepabaThiBaTh MONYyYEHHYIO HH(pOpMAIHIO B
COOTBETCTBUH C IIOCTABJICHHBIMH 3aJadaMH, BBIACIATHL OCHOBHOC COJACPKAHUEC IMPOYUTAHHOI'O TEKCTA,
HaXOOWUTH B HEM OTBCTHI Ha IMOCTABJICHHBLIC BOIIPOCKHI U U3JlaraThb €ro,

npHOOpETeHNE OIbITA CAMOCTOSTENBHOrO TOKMCKA, aHallM3a W 0TOopa WHGOPMAILMH C HCIIOIh30BAHHEM
Pa3IMYHbIX UCTOYHMUKOB U HOBBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHUH JJId pEHICHMS MMO3HABATCIIbHBIX 3a/1a4,

pa3sBUTUC MOHOJIOTHUECKON | I[PIEUIOFI/I‘IGCKOﬁ peuu, yMCHUA BbIpaXaTb CBOHU MbLICIH U CHOCOGHOCTI/I
BBICITYHINBATH COGGCC}IHI/IK&, IMOHMUMATh €ro TOYKY 3pCHUA, IIPU3HABATh IIPaBO APYroro 4€jI0BE€Ka Ha HHOC
MHEHUE;

OCBOCHHUEC IIPUEMOB ﬂeﬁCTBHP’I B HECTAHAAPTHBIX CUTyallUAX, OBJIAACHUC OBPUCTUUCCKMMU METOAAMU
petenus npoodiiem;

dbopMupoBaHre yMEHHWH paboTaTh B TPYIIE C BHEIIOJHEHHWEM PA3JIHYHBIX COIUAIBHBIX POJIEH,
NPEACTABIATEL U OTCTaBaTh CBOU B3IJISAJbI 1 y6e>1<z1eHH$[, BECTH JUCKYCCHUIO.

PeryastuBubie YV ]|
OOy4aroUics MOIyYUuT BO3MOXKHOCTD ISl POPMHUPOBAHHS CACTYIONINX PEryIATHBHBIX Y'Y /1.

1.

YMeHue caMoCTOATEIILHO ONPEeNTh IeiH 00y4YeHUs, CTaBUTh U (HOPMYIIUPOBATh HOBBIC 33]1a4i B yu&0e
Y TIO3HABATENBHOH EeATENFHOCTH, PAa3BUBATh MOTHBBI H HHTEPECH! CBOEH T10- 3HABATEIHHOMN AEITENFHOCTH.

OO0yJaronuicss CMOXKET:

2.

aHaJIM3MPOBATh CYIIECTBYIOIINE U INTAHUPOBATH Oyxymme o0pa3oBaTeNbHbIE PE3yIbTaTh;
AISHTU(GUITHPOBATH COOCTBEHHBIC TTPOOJIEMBI M ONIPEACIIATH TIIaBHYIO MIPobJIeMy;

BBIIBUTAaTh BEPCHU pEIICHUS NpoOJIeMbl, (HOPMYIHPOBATH THIIOTE3bI, IPEABOCXHUIIATE KOHEYHBIN
pe3ynbTar;

CTaBUTB IIENTb JICATELHOCTH Ha OCHOBE ONpPeAeNEHHOM MPOOIEMBI M CYIIECTBYIOIINX BO3MOXKHOCTEH;
(bopMynupoBaTh yaeOHBIC 3a1a4H KaK IIard JOCTHKEHHUS ITOCTABICHHOM [EH JIeATeIbHOCTH;
000CHOBBIBATH IEIEBBIC OPHEHTHPHI U MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBasi © 0OOCHOBBIBAS
JIOTUYECKYIO ITOCIIEA0BATEIBHOCTD II1aroB.

YMeHHE CcaMOCTOATENBHO IUIAHMPOBATH ITyTH IOCTYDKEHHS IIENed, B TOM 4YHCIE ajbTepHATHUBHEIC,
OCO3HAaHHO BEIOMPATh Haubonee 3(hPpeKTHBHBIE CIIOCOORI PElIeHHs YISOHBIX U MTO3HABATEIbHBIX 3a7a4.

OOyJaronuiicst CMOXeT:

orpenenaTb HeoOxomauMoe(ble) AeHCTBHE(s) B COOTBETCTBUU C YUeOHOH M TO3HABaTEIbHOW 3a/adaMid U
COCTaBJIATH aJTOPUTM ero(1X) BBITTOIHEHMS;

00OCHOBBIBATh W OCYIIECTBISATH BEIOOp HambOomee >(D(PEeKTHBHBIX CIIOCOOOB pemieHusl y4eOHBIX U
MO3HABATENHHBIX 3a]1ay;

ONPEIEISITE/HAXOUTh, B TOM YHUCIIE U3 MPEUIOKCHHBIX BAPUAHTOB, YCIOBHUS JUIS BBITOTHEHUS yueOHOU U
MO3HABATENBHOM 3a/1a4;

BBICTPAaNBAaTh XKM3HECHHBIC IJIAHBI HA KPATKOCPOUYHOE Oyayinee (3asBNAThH IIEIEBbIC OPUEHTUPBI, CTABUTh
aJickBaTHbIE MM 3aJauyd M Tpe[jarath JCHCTBHSA, YKasbiBasi H  OOOCHOBBIBAS  JIOTHUYECKYIO
MOCJE0BATEIbHOCTD IIATOB);

BBIOUPATh M3 MPEJIOKCHHBIX BAPHAHTOB U CAMOCTOSATEIBHO HMCKATh CPEICTBA/PECypChbl JJIS PEIICHUS
3aa4n/AOCTIKEHUS LIENH;

COCTaBIIAITH IUIaH PEIIeHHs MPoOIeMbl (BHIIOIHEHHS MPOEKTA, POBEICHHSI HCCIEIOBAHUS);

OIPEIENsITh OTEeHIHAIBHBIE 3aTPyIHEHHUS TP PEIICHUH Y4eOHOM M MMO3HABAaTENbHOM 3a/1a4i U HAXOIUTh
CpEACTBA JUIA UX YCTPAHEHUS;
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OINUCHIBATh CBOW OMBIT, OGOPMIISiS ero A Mepejadd APYTMM JIIOJsM B BUJIE TEXHOIOTHH PELICHUS
MIPAKTHYECKUX 3a]1a4 OIIPEAEIEHHOrO KIIacca;

IUTAHUPOBATH M KOPPEKTUPOBATH CBOIO MHIMBHUAYaJIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO.

YMeHHE COOTHOCUTH CBOU JIEUCTBUS C IJIAHUPYEMBIMH PE3YJIBTATAMM, OCYILECTBIIATH KOHTPOJIb CBOEH
NEeATeIbHOCTH B TPOIECCe JOCTHKEHHS pe3yibTaTa, ONpefesaTh CHocoObl JIEHCTBUH B pamKax
MPEATIOKCHHBIX YCIOBHH ¥ TpeOOBaHWM, KOPPEKTHPOBAaTH CBOM JCHCTBHS B COOTBETCTBUU C
U3MEHAIOUIENCS CUTYalueEn.

OO6yyaromuiics CMOXeET:

4,

OIIPENENATh COBMECTHO C MENAaroroM M CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX PE3YJIBTATOB M KPUTCPUHU
OIICHKU CBOEH y4eOHOH JeSITeTbHOCTH;

CHCTEMaTHU3UPOBaTh (B TOM YHMCIIE BHIOMPATh NMPUOPHTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB M
OIICHKHU CBOEH JIeITEILHOCTH;

OTOMpaTh HMHCTPYMEHTHI JIsl OIEHWBAHHUSI CBOCH AEATEIbHOCTH, OCYIIECTBIATH CAMOKOHTPONIb CBOEH
JeATEIbHOCTH B paMKax MPEIJIOKEHHBIX YCIOBUN U TPeOOBaHHUIA;

OLCHMBATHL CBOIO ACATCIIbBHOCTH, apryMCHTHUPYSA HNPUYMHBI OOCTHIKCHUA WJIM OTCYTCTBHUA INJIAHUPYEMOI O
pe3ynbTara;

HaxOJMTh JIOCTATOYHBIC CPEACTBA JUISI BHIOJHEHUS YUCOHBIX JICHCTBUN B U3MEHSIOIICHCS CUTYAI[UU W/ 1T
[IPH OTCYTCTBHH IIJIAHUPYEMOT'O PE3YJIbTATA;

paboras 1O CBOeMYy IUIaHYy, BHOCHTH KOPPEKTHBBI B TEKYIIYIO JACATCILHOCTh HAa OCHOBE aHAM3a
W3MEHEHUH CUTYaIMH JJIs TONYYEeHUS 3aTUIAHMPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yabTara;
YCTaHaBJIMBATh CBA3b MCKAY IMOTYYCHHBIMU XapaKTCPUCTUKAMU IMMPOAYKTa U XapaKTEPUCTUKAMU ITpoLecca
ACATCIBHOCTU W IO 3aBEPUHICHHUU ACATCIBHOCTU IMPEIIaraTb U3MEHE- HUEC XapaKTCPUCTUK IIpouecca st
MTOJTyYEeHHsI YITYUIICHHBIX XapaKTePHUCTHK MIPOAYKTa;

CBEpSTH CBOM JICHCTBHS C IIENBIO U MIPH HEOOXOTUMOCTH UCIIPABIISATH OIUOKHA CaMOCTOSITEIBHO.

YMeHue OIeHMBaTh TNPABHIILHOCTH BBIONHEHUs Y4eOHOW 3aqadd, COOCTBEHHBIE BO3MOXKHOCTH €€
perieHus.

OO0yJaronuics CMOXKET:

ONpeNeNATh KPUTEPHH MPABUIBHOCTH (KOPPEKTHOCTH) BBIIOJIHEHUS YUeOHOH 3a1a4H;

aHaJIM3UPOBAaTh U OOOCHOBBIBATH INPUMEHEHHE COOTBETCTBYIONIETO MHCTPYMEHTApHs ISl BBITOJTHEHUS
y49e0HOH 3a1a4m;

CBOOOJIHO TIOJIH30BATHCS BHIPAOOTAHHBIMH KPHUTEPHUSMH OLIGHKH M CaMOOIIEHKH, HCXOAs W3 LeTH U
MMEIOIINXCSI CPECTB, PAa3INdas pe3ysbTaT U CIIOCOOBI TeHCTBHIA;

OLICHUBATh NPOAYKT CBOGH MEATEIBHOCTH TI0 3aJaHHBIM HW/WIM CaMOCTOSATEIBHO ONpeaelEHHBIM
KPHUTEPHSAM B COOTBETCTBHH C IENBIO AESTEIbHOCTH;

00OCHOBBIBATh JIOCTV)KUMOCTH II€NM BBIOPAHHBIM CIIOCOOOM HA OCHOBE OIIGHKH CBOMX BHYTPEHHHX
PECYPCOB U JIOCTYITHBIX BHEITHUX PECYPCOB;

(UKCHPOBATH U AHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Branenne ocHOBaMHM CaMOKOHTPOJISl, CAMOOLICHKH, TPHHATHSA PEHICHHH M OCYIIECTBICHHS OCO3HAHHOTO
BBIOOpa B yueOHOH U MMO3HABATENBHON JEATEIbHOCTH.

OOyJaromuiicst CMOXeT:

HaOMIOATh M aHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO JESITENBHOCTh M JEATEIHLHOCTh
JPYTUX 00YYaIOIMXCS B TPOIIECCE B3aMMOITPOBEPKH;

COOTHOCUTH pEalIbHBIC U TIAHUPYEMbIE Pe3yJIbTaThl MHIMBHIyaJIbHONW 00pa30BaTENbHON JESTEIBHOCTH U
JIeaTh BBHIBOJIBI;

NPUHUMATH pelieHre B y4eOHOH CUTyalluy M HECTH 32 HErO OTBETCTBEHHOCTH;

CaMOCTOSITEIIFHO ONpPENeNsTh MPUYMHBI CBOETO yCIeXa WIIM HeyclieXa W HaXOIUTh CIIOocOOBl BBIXOJA W3
CHTYallH HEyCIlexa;

PETPOCIIEKTUBHO OIpENeNsiTh, KaKue IEHCTBUS MO pPEHICHHI0 Yy4eOHOHW 3aJaud WM HapaMeTpbl ITHX
JEWCTBHUM MPUBEIN K TOJIYYEHUIO UMEIOLLET0Cs IPOIYKTa YIeOHOH NesITeNbHOCTH;

JNEeMOHCTPUPOBATh TNPHUEMBI PETYSIIUU  MCUXO(U3NOIOTUIECKUX/IMOLMOHANBHBIX ~ COCTOSHUM st
nocrmwxkenuss d¢Qdexra ycrmokoeHus (yCTpaHEHHS OSMOLMOHAIBHOM  HampspKEHHOCTH), dddekra
BoccTaHOBJIeHHsI  (ocnabieHusi mposBiIeHUN  yromieHus), d3¢ddexkra axkTuBuzammMu  (IOBBILIEHUS
NCUX0()U3HOIOTHYECKOH PEaKTUBHOCTH).
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ITo3naBareabubie YY /[
OOyJaronuiics MoJIyduT BO3MOXKHOCTb JUTsl POPMUPOBAHUS CICAYIONINX MO3HABATEIbHBIX Y Y 1.

1.

YMeHue OmpeAensaTh IMOHSATHS, CO3/IaBaTh OOOOINCHHWS, YCTAHABIMBATH AHAJIOTHUH, KJIACCH(HUIIMPOBATH,
CaMOCTOSITEIBHO BBHIOMpATh OCHOBAHMS M KPUTEPHHM Ul KilacCU(HMKAIMM, yCTAHABIWBATh HMPUYHMHHO-
CJICNICTBEHHBIC CBSI3H, CTPOHUTH JIOTHYECKOE PACCYXKICHUE, YMO3aKIIOUeHUE (MHIyKTUBHOE, NCTyKTUBHOE,
10 aHAJIOTHH ) U JI€TaTh BEIBOJBI.

OO6yyaromuiics CMOXeT:

2.

oIOMpPaTh CJIOBA, COMOMYMHEHHBIC KIIIOYSBOMY CJIOBY, OIPEACISAIONINE €ro MPU3HAKU U CBONCTBA;
BBICTPANBATh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KIIFOYEBOI'O CIIOBA M COMOAUYMHEHHBIX MY CJIOB;
BBIICIISITH OOLIMI MPU3HAK JBYX HJIM HECKOJIILKUX MPEAMETOB HJIN SABJICHUN U O0BSCHATH UX CXOJCTBO;
OOBEIMHATh TpPEAMEThl W SBJICHHS B TPYNIBl 1O ONPEACIEHHBIM NpU3HAKaM, CpaBHHUBATh,
KJIACCU(HUIIMPOBATH U 00001aTh (haKThl U SBJICHUS;

BBIICTISTD ABJIEHHE U3 OOLIEro psAaa IPYyTUX SIBICHUH;

OIPENENATh OOCTOSTEIBCTBA, KOTOPBIC MPEIIISCTBOBAIM BO3HUKHOBCHHMIO CBSI3U MEXKIY SBICHHSIMH, U3
OTUX 06CTO$ITC.]'IBCTB BBIIACIIATE ONPECACIAIOINEC, CIIOCOOHEBIE OBITE HpH‘-IPIHOfI JaHHOI'O ABJICHHA, BBIABIIATH
MIPUYUHBI U CIICACTBUA HBJ’IeHHfI;

CTPOUTEL PACCY)KIEHHE OT OOIMMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YACTHBIX SIBIICHUU K
00IITMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJICHHE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHUN, BBIICIISS TIPH ATOM OOIITHE IPU3HAKH;
M3JIaraTh MOJIYYCHHYIO HHPOPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1auu;

CaMOCTOSATEIILHO YyKa3bIBaTh Ha WH(OpPMAIINIO, HYXKIAMONIYIOCS B TPOBEpKe, MpeaiaraTb U MPUMEHATh
CIOCcO0 MPOBEPKH JIOCTOBEPHOCTH MH(OpMAIIHH;

BepOaIM30BaTh SMOLMOHAIHFHOE BIIEUATICHNE, OKAa3aHHOE HA HEr0 NCTOYHIKOM;

OOBSICHATD SABIIGHHS, TIPOLIECCH, CBS3M W OTHOIICHWS, BBISBIAEMBIE B XO[€ IIO3HABATEIbHONH U
HCCIIEIOBATENILCKOW JIEATENIbHOCTH (IIPUBOUTH OOBSICHEHHE C W3MEHEHUEM (OPMBI TIPENCTABIICHUS;
O0BSICHATD, NETATN3UPYS WK 0000111ast; OOBSICHATE C 3aTaHHON TOYKHU 3PEHUS);

BBISIBJIATh M HA3bIBATh MPUYHMHBI COOBITHS, SBIICHHS, B TOM YHCIE BO3MOXXHBIC/Hanboiee BEPOSITHBIC
MIPUYMHBI, BO3MOXXHBIE TTOCIEACTBHUS 33/JIaHHONW MPUYHHBI, CAMOCTOATEIHHO OCYIIECTBIAA MPHUINHHO-
CIICICTBCHHBIN aHAIIN3,

JeNaTh BBIBOI HAa OCHOBE KPUTHYECKOTO aHAJHM3a pa3HBIX TOYEK 3pEHHs, ITOATBEPXAAaTh BBIBOJ
COOCTBEHHOI apryMeHTannel MM CaMOCTOSTENFHO MOTy4YeHHBIMU JaHHBIMH.

YMenne co3maBaTh, IPUMEHSATh U MPEOOPA30BBIBATH 3HAKA W CHMBOJBI, MOJEIIA W CXEMBI JIJISI PElICHUS
Y49e0HBIX ¥ ITO3HABATEIHHBIX 3a/1a4.

OOyJaromuiicst CMOXeET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEIMET H/HJIN SBICHUE;

ONPENEeNATh JOTNYECKHE CBSI3M MEXKIY NMpeAMETaMH W/WIM SBICHUSAMH, 0003HAYaTh AHHBIC JIOTHYECKHE
CBSI3H C ITOMOIIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIN MM PeaTbHBIN 00pa3 MpeaMeTa U/ IiTH SBICHUS;

CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCIIOBHIA 3a/1a4X W/WIH Crioco0a e€ perieHms;

co31aBaTh BepOaJbHBIC, BEHNICCTBEHHBbIE M WH(POPMAIIMOHHBIE MOJEIH C BBIICICHUEM CYIIECTBEHHBIX
XapaKTEePUCTHK 00BEKTa IS ONPEAEICHHS CIIoco0a pemeHus 3aJa4l B COOTBETCTBUH C CUTYallUeH;
peoOpa3oBBIBaTh MOJEIH C IIENBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEACISIONINX JAHHYIO HPEIMETHYIO
00J1aCTh;

MEePEBOUTE  CIOXKHYIO 110 COCTaBy (MHOTOACHEKTHYI) HMH(MOPMAIMI0O U3 Tpaduyeckoro HiH
(opMaTM30BaHHOTO (CHMBOJIBHOI0) IPE/ICTABICHHS B TEKCTOBOE M HA00OPOT;

CTPOHTH CXEMY, aJITOPUTM JIEHCTBUS, HCIPABIISATh WM BOCCTAHABIIMBATh HEM3BECTHBIN paHEe alrOPUTM Ha
OCHOBE MMEIOLIErocs 3HaHUs 00 00bEKTE, K KOTOPOMY HPUMEHSIETCS alTOPUTM;

CTPOUTH JOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

aHAJTM3UPOBAThH/PeIIEKCUPOBATE ONBIT Pa3padOTKH W peaju3aludd y4eOHOro MPOEKTa, HCCIeAOBaHUS
(TeopeTnveckoro, AMIUPUYECKOT0) Ha OCHOBE IMPEJIOKEHHOM MPOOJIEMHOW CHUTyallMH, OCTABICHHON
LeSTU W/WJIM 3aJJaHHBIX KPUTEPUEB OLIEHKU MPOIYKTa/pe3ynbTaTa.
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CMEBICIIOBOE UTEHHE.

OOyuaromuiicss CMOXeT:

:I>OOOO

HaXOJIMTh B TEKCTE TPeOyeMyr0 HH(pOPMAIIHIO (B COOTBETCTBHH C IIEIISIMU CBOCH JCATEIBHOCTH);
OpUEHTUPOBATHCA B COJEPKaHUU TEKCTA, TOHUMATh LIEJIOCTHBIN CMBICH TEKCTAa, CTPYKTYPUPOBATh TEKCT;
yCTaHABJIUBATh B3aMMOCBS3b OIMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHH, TPOIECCOR;

PE3IOMUPOBATH ITIABHYIO UJICIO TEKCTA;

KPUTHYCCKU OI[CHUBATH COACPIKaHUE U (POPMY TEKCTA.

@OopMUPOBAHME U Pa3BUTUE IKOJIOTMYECKOrO MBIIUIEHUS, YMEHUE MPUMEHSITh €ro B MO3HABATENbHOM,
KOMMYHHKAaTHBHOM, COIIMAIbHOMN MPAKTUKE U PO ECCUOHAILHOW OPUCHTAIINH.

OO6yyaromuiics CMOXeT:

OMPENENATh CBOE OTHOLIEHUE K TPUPOJIHOM CPEJIE;

AHAJIM3UPOBAThH BIIMSIHHUE YKOJIOTMUECKUX PAKTOPOB Ha CPelay OOMTAHUS KUBBIX OPTaHU3MOB;

MPOBOAUTH MIPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 KOJIOTMUECKUX CUTYAIUi;

MPOrHO3UPOBATh M3MEHEHMS CHUTyalldUM NPH CMEHE JEHCTBHs OIHOro (hakropa Ha JCHCTBHE IPYroro
(akropa;

pacupoCTpaHATh 3KOJIOITMYECKHUE 3HAHUS M Y4aCTBOBAaTh B MPAKTUUYECKUX J€aX MO 3allUTe OKpYKarolen
cpenpl;

BBIpaXaTh CBOE OTHONICHUE K MPUPOJIC Uepe3 PUCYHKH, COUMHEHHS, MOJIEIH, IPOCKTHBIC paOOoTHI.
Pa3BuTre MOTHBAIIMU K OBJIAJIEHUIO KYJIBTYpOH aKTUBHOI'O MCIIOJIb30BAHUS CIIOBApPEN U APYIUX MOUCKOBBIX
CHCTEM.

OOyuaronuiicss CMOXeT:

ONpEeaAciIATh HCO6XO}II/IMLIC KIIFOUEBBIC ITOMCKOBBIC CJIOBA U 3aIlIPOCHI;
OCYHIECTBJIATH BSaHMOHCﬁCTBHe C JJICKTPOHHBIMHU ITOMCKOBBIMU CUCTEMAMU, CIIOBAPAMMU,

(hopMupPOBaTH MHOXKECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX MCTOYHHMKOB JJIsI OOBEKTHBU3AIMU PE3yIbTATOB
TTONCKa;

COOTHOCHUTD ITOJTYUYCHHBIC PE3YJIbTAThI ITIOUCKA CO CBOCH JIEATEIIbHOCTHIO.

KommynukatuBHbie Y'Y/

1.

YMeHrne OpraHu30BBIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIHLHOCTh C YUYHUTENEM U
CBEpCTHUKAaMHU; paboTaTh WHAWBHIYaJbHO W B TPYIIE: HAXOAWTH OOIIee pelIeHHne H pa3peraTb
KOH(JIMKTH Ha OCHOBE COTJIACOBAaHUSA MO3UIIAN U y4€Ta MHTEPECOB; POPMYIMPOBATh, ApTYMEHTHPOBATh 1
OTCTauBaTh CBOE MHEHUE.

OOyJaronuiicss CMOXeET:

OTIPECIATH BOBMOXHBIE POJTH B COBMECTHOM NIEATEITHHOCTH;

WTPATh OMPENEeNIEHHYIO POJIb B COBMECTHOU JESTETbHOCTH;

MIPUHUMATH MO3UIMIO COOECEAHNKA, TIOHUMAs TTO3UIIUI0 JPYTOro, pa3idvaTh B €ro peyn: MHEHHE (TOUKY
3peHwsl), J0Ka3aTebCTBO (APTYMEHTHI), (DaKThI;, THIIOTE3bI, aKCHOMBI, TEOPHH;

OIIPENeNATh CBOM JICHCTBHUS W NIEHCTBHS MapTHEPA, KOTOPHIE CIIOCOOCTBOBANHM WJIM MPEMATCTBOBAIU
MPOAYKTUBHON KOMMYHHKAIHH,

CTPOUTH MTO3UTHBHBIE OTHOIIEHHUS B TIpoIecce yueOHOM 1 MO3HABATEIHHOMN eI TEFHOCTH;

KOPPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B IUCKYCCHH YMETh BBIJBUTATH
KOHTPapTyMEHTHI, TiepedpasupoBaTh CBOIO MBICIH (BlIalcHIE MEXaHIU3MOM SKBHUBAIICHTHBIX 3aMEH );
KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABATh OIMOOYHOCTH CBOETO
MHEHHUS (€CIT OHO TaKOBO) U KOPPEKTUPOBATH €T0;

MpejyIaraTh allbTepPHATHBHOE PElleHNe B KOH(MINKTHON CHTYAIlHH;

BBIIEISITH OOIIYIO0 TOUKY 3PEHUS B JMCKYCCHH,

JIOTOBapUBATHCS O TPABWIAX W BOMPOCAaX JUIsl OOCYXKIEHWsS B COOTBETCTBHH C IIOCTABICHHOH Iepen
CpyIION 3anaueit;

OpPTaHHU30BHIBaTh y4eOHOE B3aUMOJEWUCTBHE B TPyIIe (OMpeAeNsTh OOIIUe IENH, PaclpelensiTh POy,
JIOTOBApUBATHCS JIPYT C APYTOM U T. II.);

YCTPaHATh B paMKaX JUaiora pa3phiBbl B KOMMYHHKAIMH, 00YCIIOBICHHBIE HEITOHUMAaHUEM/HETPUSITUEM CO
CTOPOHBI COOECETHMKA 3a/1aur, ()OPMBI WA COJIEPKAHUS TUAIIOTA.
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YMeEHHE OCO3HAaHHO HCII0JIb30BaTh peUCBBIC CpEACTBA B COOTBETCTBUU C 3aJauei KOMMYHHUKallU JIs1
BBIpAXKCHHA CBOUX UYYBCTB, MBICICH U HOTpe6HOCTCI>'I LI IIJIAHUPOBAHUA W PEryjidluu cBoOeH
JCATCIIbHOCTH,; BJIaACHHUC YCTHOP'I 1 IHCbMEHHOM pcubIo, MOHOJIOTHYECKOM KOHTEKCTHOM PCUbLO.

OO6yyaromuiics CMOXeT:

3.

OIPEENITh 3a]jauy KOMMYHUKAIIMU U B COOTBETCTBHH C HEll OTOMpAaTh peueBble CPeICTBA;

OTOMpPATh M HMCIOJIB30BATh PEUYEBHIE CPEACTBA B MPOLIECCE KOMMYHUKALIMKM C APYTUMU JIIOABMU (THAJIOT B
mape, B MaJIOM rpynme u T. [.);

MPEACTABIATH B YCTHOW WIJIM MMUCBMEHHOHN (popMe pa3BEPHYTHIN MIaH COOCTBEHHOH JESTEILHOCTH;
COOJNIOAaTh HOPMBI MYOIMYHOM pEYM, pPErjiaMeHT B MOHOJNOTE€ W JIUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJja4eid;

BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYX/ICHNE) U 3allpallliBaTh MHEHHE MTAPTHEPA B paMKax JMaora;
MPUHUMATH PEIICHHE B XOJI€ JIMAJIOra U COTJIACOBBIBATH €T0 C COOECETHIKOM;

CO371aBaTh NMHCbMEHHbIC KIMIIMPOBAHHBIE UM OPUTHHAIBHBIE TEKCTHI C HCIIOJIb30BAHHEM HEOOXOIUMBIX
pEUEBBIX CPEICTB;

WCTIOJIb30BaTh BepOaNbHbIE CpeACTBa (CPENCTBA JIOTHUECKON CBSI3M) JUISL BBIZIGTICHUSI CMBICIOBBIX OJIOKOB
CBOET'0 BBICTYIJIEHUS;

WCIOJIb30BaTh HEBEpOAaIbHBIE CPEJICTBA MIIM HATIISHbIC MaTepHalbl, TIOATOTOBIEHHBIE/ OTOOpaHHBIE TIOJ
PYKOBOJICTBOM YYHTEIS;

JIeNIaTh OIIEHOYHBIA BBIBOJA O JOCTIDKEHWH IIENH KOMMYHHKAIIMHM HEMOCPEICTBEHHO IIOCIE 3aBEepIICHUS
KOMMYHHKAaTHBHOTO KOHTaKTa # 00OCHOBBIBATH €T0.

dopMuUpoBaHWE W Ppa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIONIL30BaHHA HWH(OpMAIMOH- HO-
KOMMYHUKAITMOHHBIX TexHonorui (manee — WUKT).

OOyJaronuicss CMOXKET:

LIEIEHANIPABIIEHHO HMCKATh M HCIIONB30BaTh WH(GOPMAIMIOHHBIE PECYPChl, HEOOXOMUMBIE [UISI PEIICHUS
Y4IeOHBIX M MPAKTHUECKUX 3a7ad, ¢ moMorbio cpencts UKT;

BBIOMPATH, CTPOUTH M UCTIONIL30BATh aIeKBATHYIO HH()OPMAIIMOHHYIO MOJIEITh JUTS TIepe/ladd CBOUX MBICIICH
CPEICTBAMH €CTECTBEHHBIX M (JOPMAIILHBIX SI3BIKOB B COOTBETCTBUH C YCIOBUSIMH KOMM YHHUKAIIHT;
BBIACTATh MH(GOPMAIIMOHHBIA aCHEeKT 3a/a4d, ONEepUPOBATh JAHHBIMH, HCIIOIB30BAaTh MO- JENb pPEeIIeHHUs
3a1a4m;

WCIIONIB30BaTh KOMITBIOTEPHBIE TEXHOJOTHH (BKIIOUAasi BBIOOP aleKBAaTHBIX 3ajade WHCTPYMEHTAIBbHBIX
MIPOrpaMMHO-AIMapaTHBIX CPEICTB U CEPBHUCOB) LTSI peHIeHUsT HH(OpMAITH- OHHBIX 1 KOMMYHHUKAITHOHHBIX
y49eOHBIX 3a/1ad, B TOM 4YHCIIC: BBIYNCICHHWE, HAMCaHHE MHCEM, COYMHEHWH, MIOKIIaJIoB, pedeparos,
CO3JIaHME MPE3EHTALUN U JIp.;

WCIIONIB30BaTh HH()OPMAITHIO C YIETOM STHYECKUX H IMPABOBBIX HOPM;

co3maBaTh WH(OPMAIMOHHBIE pECypChl pa3HOTO THMA M Ui pas3HBIX ayJuTOpHH, COONIONATh
MH()OPMAITMOHHYIO TUTHEHY U TIpaBuiia HH()OPMAITMOHHONW Oe30MaCHOCTH.

IIpexmMeTHBIMH pe3yJabTaTaMu 00y4eHHs pu3nke B 7-9 Kiaccax SBJIAIOTCH:

(opMupoBaHUE TPENCTABICHUH O 3aKOHOMEPHOW CBSI3M M II03HABAEMOCTH SIBICHWUN NPUPOABI, 00
OOBEKTUBHOCTH HAy4YHOTO 3HAHMSA;, O CHCTeMooOpasyromedl ponud (U3MKK Al Pa3BUTHS IPYTrUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOIUH; HAYYHOIO MHUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHs OCHOB
CTPOEHMS MaTepUU U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

® 3HaHud O IpUupoac BaKHEHUIIINX (1)I/I3I/I‘IGCKI/IX SIBIICHUH OKpYy’Karomero Mvupa M IIOHUMAHUC CMbICIA

(pU3NYECKNX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUEHHBIX SBJICHUH;

(¢bopMHUpOBaHHE TE€PBOHAYAIBHBIX MPEACTABICHUN O (U3NYECKOW CYIIHOCTH SIBICHUH MPHPOIBI
(MeXxaHNYeCcKHX, TEIIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX), BHJaX MaTepuu (BELIECTBO U IIOJE),
JBIDKEHHH Kak CHoco0e CyIIeCTBOBAHUS MAaTepUH; YCBOEGHHME OCHOBHBIX HJAEH MEXaHUKH, aTOMHO-
MOJIEKYJIIPHOT'O YYEHHS O CTPOCHUHU BELIECTBA, HJIEMEHTOB 3JICKTPOAMHAMUKM M KBAaHTOBOW (DM3HKY;
OBJIa/ICHUE TOHSITHHHBIM aNapaToM U CHMBOJIIMYECKUM SI3BIKOM (DU3UKH;

® YMCHUA NOJb30BATHCA METOAAMHU HAYYHOI'O HMCCIICAOBAaHUSA SIBJICHHI npupoabl, TPOBOAUTH Ha6J'IIO,Z[eHI/I$I,

IUTAHUPOBATh M BBHIIOJHATH JKCIIEPUMEHTHI, 00pabaThIBaTh PE3yJbTaThl HM3MEPEHHUH, MpPEenCTaBIsATH
pe3ynbTaThl U3MEPEHUH ¢ MOMOLIBbIO TaONu1l, TpagukoB U (HopMyll, OOHAPYKUBATH 3aBUCUMOCTH MEXKIY
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(U3NYECKIMH BEJTMYMHAMH, OOBSICHATH MOTYYEHHBIC PE3yAbTAaThl M JACNATh BBIBOJBI, OLIGHUBATH TPAHHLIBI
MOrPEIIHOCTEH Pe3yNbTaTOB U3MEPEHUIA;

e yYMEHHS MPUMEHAITH TEOPETHYECKHE 3HAHUS MO (HU3MKE HA MPaKTHKE, pelaTh (U3NYECKHe 3aJadyd Ha
MMPUMCHCHUEC IMOTTYUCHHBIX 3HaHI/II\/'I;

® YMCHUA W HABBIKW IMPUMCHATH IOJYYCHHBIC 3HAHUA IJIA O6’b$ICH€HI/I$1 IIPUHIUIIOB ILCI\/'ICTBI/ISI Ba)KHEHIITNX
TEXHUYECKHX YCTPOWCTB, (pabOTHI) MAIlMH M MEXaHU3MOB, CPEICTB INEPEABHIKCHUSI U CBSI3H, OBITOBBIX
HpI/I60pOB, IIPOMBIIIIJICHHBIX TEXHOJIOTHYECKUX IMPOLCCCOB, PCHICHUA MPAKTUYCCKUX 3aJa4 HOBCGI[HCBHOﬁ
KHU3HH, oOecreueHHns Oe30MacHOCTH CBOCH JKHM3HHU, PalMOHAILHOTO MPHPOJOIOIB30BAHUS M OXPaHBI
OKpYXKAIOIEH Cpelbl; BIUSHUSA TEXHUUECKUX YCTPOMCTB HAa OKPYXKAIOLLYI0 CPENy;

® OCO3HAaHWEC BO3MOXHBIX IMMPUYHNH TCXHOICHHBIX H 9KOJOTHMYCECKUX KaTaCTpO(l).

OCO3HAHUE HEOOXOAMMOCTH NPUMEHEHHS JOCTH)KCHUU (PU3MKA M TEXHOJOTMM JUIs PalMOHAJIBLHOIO
MPUPOAOIIONE30BAHHS,

e OBJaJICHHE OCHOBaMHU 0OE€30IMaCHOTO HCIOJIh30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX JJIEKTPUYECKUX H
MAardiuTHBIX HOJ'ICfI, QJICKTPOMAruuTHBIX MW 3BYKOBBIX BOJIH, €CTCCTBCHHBIX W HUCKYCCTBCHHBIX
WOHU3UPYIOIIUX H3Iy4YeHUH BO HM30EKaHUE WX BPEIHOTO BO3JEHCTBUS Ha OKPYXKAIOIIYI0 Cpedy H
OpraHU3M YeNlOBEKa;

e (QopmupoBaHne YOSKIECHHUS B 3aKOHOMEPHOM CBSI3M W TI03HABAEMOCTH SIBJICHHN TPUPOIBI, B
00BEKTUBHOCTH HAay4YHOI'0 3HaHUA, B BBICOKOM IEHHOCTU HAYKH B Pa3BUTHU MaTepHaHBHOﬁ u HYXOBHOﬁ
KYJbTYpBI JIFOJIEH;

® pa3BUTHE TEOPETHYECKOrO MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHUS yMEHHWI yCTaHaBIMBAaTh (DAKTHI,
pasinyath INIpUYUHBI HW CICACTBHA, CTPOUTH MOACIW U BbIABUTATh THIIOTE3bI, OTBICKMBATH U
(bopMyIpoBaTh JOKAa3aTeIbCTBA BBIIBHHYTBHIX THIIOTE3, BBHIBOAWUTH M3 ADKCICPHMEHTAIBHBIX (DAKTOB U
TEOPETUUECKUX MoieIel (PU3NIECKUE 3aKOHBbI;

® pa3BUTHE YMEHUS IUIAHUPOBATh B IOBCEJHEBHOW XU3HM CBOM JICUCTBUS C NPUMEHEHUEM IOJy4YEHHBIX
3HaHUH 3aKOHOB MEXAHUKH, 3JIEKTPOAMHAMMKM, TEPMOAMHAMHUKU U TEIUIOBBIX SBJICHUN C LEIbIO
cOepexeHMs 3IOPOBBS;

e (¢dopMupOBaHHUE NPEICTaBICHUN O HEPAlMOHAJBLHOM MCIIOJIb30BAHUM IPUPOIHBIX PECYPCOB M SHEPIHUH,
3arps3HEHUH OKPY)KaIoLIel Cpenbl KaK CIeACTBUE HECOBEPLICHCTBA MAIIMH U MEXaHU3MOB.

® KOMMYHUKAaTHBHBIE yMEHHs: [OKJIaAbIBaThb O pe3yJbTaTax CBOEr0 HCCICNOBAaHUS, Y4YacTBOBaTb B
IHMCKYCCUH, KpPaTKO M TOYHO OTBEYATh HA BOIPOCHI, MCIIOIb30BATh CIIPABOUHYIO JINTEPATYPY U IpPYyTHUe
HCTOYHUKHU MH(OpMaLuu.

BbINMyCKHUK HAYYUTCS:

coOFOIaTh TpaBUiIa 6E30MaCHOCTH M OXpaHbl TPyAa IpH padoTe ¢ yueOHBIM U JIa0OpPaTOPHEIM 000pYIOBaHUEM;

ITOHUMAaTh CMBICT OCHOBHBIX (DM3MYECKHX TEPMHHOB: (PM3MUECKOE Tello, (Ppu3nyeckoe sABIeHUE, (u3mdeckas
BEJINYMHA, CAUHULBI H3MEPEHUS;

pacmosHaBaTh NPOOJEMBbl, KOTOPbIE MOXHO PEIIMTh NIPH HOMOIMHM (HU3NUYECKHX METOAOB; aHAJIM3UPOBATh
OTZAENbHBIE ATAIbI IPOBEACHUS UCCICIOBAHMHI U HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOCHUI U OIBITOB;

CTaBHUTh OIBITHI MO MCCIICNIOBAHUIO (PU3UYECKUX SIBICHUH WM (U3NUYECKUX CBOWCTB TNl 0€3 MCIOJIb30BaHUS
MIPSAMBIX U3MEPEHUH; MpH 3TOM (OPMYIHPOBATh IIPodIIeMy/3a1ady yaeOHOTro SKCIIEPUMEHTa; COOMPaTh YCTaHOBKY
U3 MPEATIOKEHHOr0 000pY10BaHNUS; IPOBOIUTH OMBIT U (POPMYIHPOBATEH BHIBOJIBL.

[Ipumeuanwue. [Ipu npoBeneHnu ucciaenoBaHus GU3NMUECKUX SIBICHUH W3MEPUTENbHBIE TPUOOPHI HCIOIb3YIOTCS
JIUILb KaK JaTYUKU U3MEpeHHs (PU3NYEeCKUX BEMUYMH. 3alycH MMOKAa3aHUN MPSMBIX U3MEPEHHH B 3TOM Cllydae He
TpeOyercs.

MOHUMATh POJIb IKCIIEPUMEHTA B MOTYYEHUH HAyIHOU HHPOPMALIH;

MPOBOANUTEL MpsIMblE HM3MEpEeHus (PU3MUYECKUX BEIMYMH: BpPEMs, pacCTOsSHHE, Macca Tela, O0beM, cuia,
TeMIlepaTypa, arMocepHOe IaBlIeHHE, BIAKHOCTb BO3[yXa, HalpsDKEHHE, CHJIAa TOKA, paJAMalloOHHBIA (oH (c
WCIOJIb30BAHUEM JIO3UMETpPa); NPH OSTOM BBIOMpATh ONTUMAJBHBIA CIIOCO0 HM3MEPEHHS U  HCIOIb30BaTh
pocTeine MEeToAbl OIIeHKU HOrPEIHOCTEN H3MEPEHUH.

[Ipumeuanue. Jlrobas yueOHasi mporpamMma JOJDKHA OOECHEYMBATh OBIAJCHHE MPSMBIMH M3MEPEHUSIMH BCEX
MepeYnCIIEHHBIX (PU3HYECKUX BEJTMYMH.
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MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C MCIIOJB30BAHUEM MPSIMBIX U3MEPCHUMN: MPH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBAThH PE3YJIbTATHl MOJIYYCHHOW 3aBUCUMOCTH (DM3UYCCKUX BEIHYUH B
BHJIE TaOJIUII ¥ TPaUKOB, AENATh BEIBOJKI 110 PE3ybTaTaM UCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (DHU3MYECKUX BEIWYMH: TPH BBINOJIHCHUM HW3MEPEHUH CcoOUparh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJENys MPEAIOKCHHOW WHCTPYKIIUU, BBIUMCIIATH 3HAUYCHHUE BEIUYMHBI U
AHAJTM3UPOBATH MOTYUYCHHBIC PE3YIBTATHI C YIETOM 3aJaHHONH TOYHOCTU U3MEPEHUN;

AHAJM3UPOBATH CUTYallMU MPAKTHKO-OPHUEHTHUPOBAHHOTO XapaKTepa, Y3HABaTh B HHUX IMPOSBICHUE M3YYCHHBIX
(pM3HYECKUX ABJICHUN WM 3aKOHOMEPHOCTEH U IPUMEHATH UMEIOLIUECS 3HAHUS [T UX O0BSICHEHUS;

MMOHMMATh TPHHLMUIBI JICHCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKUX YCTPOHCTB, YCIOBUS HMX O€30MacHOro
HCII0JIb30BAaHMS B IIOBCEIHEBHOM JKU3HU,

KCIIOIb30BaTh NIPU BBINIOJHEHUU YYEOHBIX 3a]a4 HAy4YHO-TIOMYJISPHYIO JIUTEPATYPY O (PU3NYCCKHUX SBIICHUSX,
CIIpaBOYHEIE MaTepUaibl, pecypchl THTepHET.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

0CO3HABATh IIEHHOCTh HAYYHBIX MCCICIOBAHUM, POJb (DU3UKK B PACHIMPEHUH MPEACTABICHUN 00 OKpYXKaIoIIeM
MHpE U €€ BKJIAJI B YIIyUIlIEHUE KaueCTBa KU3HU;

WCIIONIb30BaTh IIPUEMBI IOCTPOCHUS (U3MUCCKMX MOJIENEH, MOUCKa M (OPMYJIUPOBKH JOKA3aTEIbCTB
BBIIBUHYTHIX THITOTE3 M TEOPETHUECKUX BHIBOJOB Ha OCHOBE OIMITUPUICCKH YCTAaHOBJICHHBIX (hDaKTOB;

CPaBHHMBATh TOYHOCTb M3MEPEHHUS (PU3MUECKUX BEIMYMH 10 BEJIMYMHE MX OTHOCHTEIBHOH MOTPEIIHOCTH IMPH
MIPOBEICHUH MPSMBIX U3MEPCHUM;

CaMOCTOSITEIBHO MTPOBOINTH KOCBEHHBIC U3MEPEHUS M UCCIICA0BAHUS (PU3MUECKUX BEJIUYMH C MCIOIb30BAHUEM
Pa3IUYHBIX CIIOCOOOB M3MEPEHUs (PU3NYECKUX BEIMYMH, BHIOMpPATh CPEACTBA M3MEPEHMS C YIETOM HEO0O0XOAMMOMN
TOYHOCTH M3MEPEHUN, 00OCHOBBIBATEH BEIOOD CrIoc00a M3MEpeHMsI, aeKBATHOTO TIOCTABIICHHON 3a/1a4e, MPOBOIUTh
OIICHKY TOCTOBEPHOCTH MOJYICHHBIX PE3YIbTATOB;

BOCIIPUHUMATh HH(POpPMAIHI0 (U3UYECKOIO COACPIKAHUS B HAYYHO-TIOMYJIAPHOW JIMTEpaType M CpeacTBax
MaccoBOM HHGpOpPMAIMKM, KPUTHYECKH OLICHHWBATH IOJYYCHHYI0 HH(OPMAIIMIO, aHAIM3UPYS €€ COICpKaHHE H
JTaHHbIC 00 HCTOYHUKE MH(POPMALIHH;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIC COOOIICHHS O (PU3UUYCCKHUX SBJCHHUAX Ha OCHOBE HECKOJIBKUX
HMCTOYHMKOB HMH(OpMaIH, CONPOBOXKAATh BBICTYIUICHHE IPE3CHTAIIMEH, YYHUTBHIBasE OCOOCHHOCTU ayIUTOPHH
CBEPCTHHKOB.

Mexannueckue SIBJICHHUSA

BbINMyCKHUK HAYYUTCS:

pacro3HaBaTh MEXaHUYECKUE SIBJIICHUSA U OOBACHSITH HA OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOWCTBA WM
YCIOBHSL TNPOTEKAaHMs OSTHX SABJICHUH: pPAaBHOMEPHOE M HEPABHOMEPHOE [BH)KEHHE, PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOIMHEHHOE IBUKEHUE, OTHOCUTEIbHOCTh MEXaHUYECKOr0 ABMKEHUS, CBOOOAHOE TaJIeHHE
TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, MHEPLHUs, B3aUMOJIEHCTBUE TeJ, PEaKTUBHOE IBMKEHUE, Ieperada
NABJICHUS TBEPAbIMHU TelIaMHM, >KUAKOCTAMH M Ta3aMH, aTMOC(epHOe HaBlCHUE, IIJIABAHUE TEJ, pPaBHOBECHE
TBEPAbIX TeJ, HMMEIOIIMX 3aKpPeIUICHHYI0 OCh BpAallleHHs, KoieOaTeIbHOE [BUIKECHHE, PE30HAHC, BOJIHOBOE
IBIOKEHUE (3BYK);

OIUCHIBATh M3YUYCHHBIC CBOICTBA TEN M MEXaHWYECKUE SIBICHHS, MCHONB3YS (DU3MUYECKUE BEIUYMHBL IyTh,
NepeMelIeHne, CKOpPOCThb, YCKOPEHUE, Iepro] 00palleHus, Macca Tela, INIOTHOCTh BEeLecTBa, cuja (Cuja TSHKECTH,
cujla YOPYroCTH, CHJIa TPEHHs), AaBICHUE, WMITYJbC Tela, KMHETHYEeCKas HHEPrusi, MOTEHLUHAJbHAs SHEpPIusi,
MexaHuueckast pabora, Mexannueckas momHocTb, KIIJ[ nmpu coBepiieHnu paboThl ¢ UCIONB30BAHUEM IPOCTOrO
MexaHu3Ma, CHJla TPEHHUs, aMIUIMTYyAd, [EepHol M YacTora KojeOaHWH, AJMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHus; MPH ONUCAHUM HPABUIIBHO TPAaKTOBaTh (MU3MUECKHH CMBICT HCHONB3YEMbIX BEJIMYMH, HX
0003HAYEHHs] W E€AMHUIBl M3MEPEHHs], HaXOAUTh (POPMYIbI, CBSA3BIBAIOLIME JAHHYIO (DU3UYECKYI0 BEJIUYHMHY C
JOPYTUMH{ BEIMYMHAMH, BBIYUCIISTh 3HaUCHNE (PU3HUECKOM BENUYHMHBI,

aHAJM3UPOBATh CBOMCTBA TEJI, MEXaHWUYECKUE SBJICHUS M IPOLECCHI, UCHONb3YS (HU3MUECKUE 3aKOHBI: 3aKOH
COXpPaHEHHMS] DSHEPTUH, 3aKOH BCEMHPHOIO TATOTGHUS, MPUHLMUI CYNEPHO3UMLUH CHWII  (HAXOXKACHUE
paBHopeiicTBytomer cuibl), I, 11 u Il 3axkonsr HploTOHA, 3aKOH COXpaHEHHS HMMITYIIbCa, 3aKOH ['yka, 3aKoH
[lackans, 3akoH ApxuMena; NpPH 3TOM pPas3IHyaTh CIOBECHYIO (OpPMYIMPOBKY 3aKOHAa M €ro MaTeMaTHYecKoe
BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE MPHU3HAKA HM3YYEHHBIX (PU3MYECKUMX Mofeiel: MmaTepuajbHas TOYKa, HHEpLIUaIbHAS
CHCTEMA OTCYETA;
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pemarth 3a1auu, UCHOoNb3ys (U3MUECKHe 3aKOHBI (3aKOH COXpaHEHHs SHEPTHH, 3aKOH BCEMUPHOI'O TATOTECHUS,
npunuun cynepnosuuuu cwi, I, II u III 3axkonsl HeroTOHA, 3aKOH cOXpaHEHUs HUMITyJbca, 3aKoH ['yka, 3akoH
[Mackans, 3akoH Apxumena) U (GOpMyJibl, CBs3bIBarome (hU3NYECKUE BETUUMHBI (IIyTh, CKOPOCTb, YCKOPEHHE,
Macca Tela, IJIOTHOCTh BEIIECTBA, CHJIA, NABICHHUE, HMMITYJIbC TEla, KWHETHMYECKAas DHEPrus, NMOTCHIUAJIbHAS
9HEprusi, MexaHuveckas pabora, Mexannueckas MoiHocTh, KI1/] mpocToro Mexanusma, cuia TpEHHUS CKOJIbKEHHUS,
Ko3(QPUIIMEHT TpeHus, aMIUIUTyAa, I[epUuoJ, Y YacToTa KojeOaHWH, [JJIMHAa BOJHBI U CKOPOCTH €€
pacIpoCcTpaHeHMs): Ha OCHOBE aHAJM3a YCJIOBUS 3a/aull 3alHChIBATh KPAaTKOE YCIOBHE, BBIACIATH (hH3UUYECKHE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOJUMBIE U €€ PEelIeHHUs, TPOBOAUThH PAacdeThl U OLIEHUBATH PEajbHOCTh
MOJTY4YEHHOTO 3HaUeHUsT (PU3NIECKON BETHYNHBL.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

WCIIOJIb30BaTh 3HAHUS O MEXaHUYECKUX SIBICHUSAX B MIOBCEIHEBHOM JKM3HHU Ui oOecTieyeHrs! 6€30MacHOCTH TPH
oOpamieHnu ¢ npruOOpaMH M TEXHHYECKUMH YCTPOMCTBaMH, JUIi COXPAaHEHHS 3JI0POBbS U COOJNIOJICHHS HOPM
SKOJIOTMYECKOr0 IIOBENECHUS B OKPYXAIOLIEH Cpene; IPUBOIUTH IPUMEPHI IMPAKTUYECKOIO HCIOJIb30BAHUS
(U3NYECKNX 3HAHUH O MEXaHWYECKUX SBICHHSIX H (HU3MUECKUX 3aKOHAX; IPHUMEpBl HCIIOIb30BaHUS
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH; IKOIOTHUECKUX TIOCIEACTBII UCCIEIOBAHNSI KOCMHUYECKOTO MIPOCTPAHCTB;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (U3HYECKHX 3aKOHOB, IIOHUMATh BCeOOMMH xapakTep QyHIaMEHTAIbLHBIX
3aKOHOB (3aKOH COXPAaHEHWS MEXaHWYEeCKOW OHEPrMH, 3aKOH COXPaHEHHS HWMITYyJIbCa, 3aKOH BCEMHPHOTO
TATOTEHUS) ¥ OTPAaHWYEHHOCTh MCTIOIH30BAHMS YaCTHBIX 3aKOHOB (3aKoH I'yka, Apxumena u ap.);

HaXOIUTh aJIeKBaTHYIO IPELIOKEHHOM 3alade (PU3MUECKYI0 MOJENb, pa3peliaTh HpobiieMy Kak Ha OCHOBE
MMEIOIMXCS. 3HAHUM 110 MEXAHUKE C HCIIOJIb30BAHUEM MATEMaTHYECKOIo alrapara, TaK U Ipy [OMOLIM METOHO0B
OLICHKU.

TenaoBbie ABJICHUSA

BbINMyCKHUK HAYYUTCS:

pacro3HaBaTh TEIIOBbIC SIBIICHUS U OOBSCHATH Ha 0a3e MMEIONIMXCSI 3HAHUH OCHOBHBIC CBOMCTBA WMJIH YCIIOBHUS
MIPOTEKaHUS JOTHX sIBICHWI: muddy3us, m3MeHeHHe oObeMa TN TMPU HarpeBaHUM (OXJIAKICHWMH), OOoJbIIast
C)KHMAEeMOCTh Ta30B, Maylas CXKUMaeMOCTh MXHJIKOCTEH W TBEpJAbIX TEl, TEMIOBOEC pPaBHOBECHE, HUCIAapeHHE,
KOHJICHCAIHS, TUTaBJICHUE, KPUCTAIUTH3AINS, KHIICHHE, BIAYKHOCTh BO3/yXa, Pa3lIMYHbIE CIIOCOOBI TEILIONepeIayn
(TEruIoNpPOBOTHOCTh, KOHBEKIIWS, W3IYYEHHE), arperaTHble COCTOSHHS BEIISCTBA, MOTIIONICHUE JHEPTHUU TIPH
WCTIApEHUH KUJIKOCTH U BBIJIENICHHUE €€ TIPY KOHJICHCAIIMH Tlapa, 3aBUCMOCTh TEMIIEPATyphl KATICHUS OT JIABJICHWS,

OIUCHIBATh M3yYCHHBIC CBOWCTBA TEN U TEIUIOBBIC SBJICHUS, UCIONB3YS (DU3UUCCKHE BEIHYMHBI KOJIUYECTBO
TEIUTOThI, BHYTPEHHSIS SHEPTHSI, TeMIepaTypa, yaelbHas TeMI0eMKOCTh BEIIeCTBa, yeIbHas TEMIOTa TUIaBIICHUS,
yIenbHas TEeIuIoTa napoodpa3oBaHusl, yaedbHAs TEMJIOTa CrOPaHUs TOIUIHBA, KOI(D(UIIMEHT MOJE3HOTro NEHCTBUS
TEIJIOBOTO JIBUTATENSI; MPU OMMCAHUM MPABWILHO TPAKTOBATH (DPU3UYCCKHI CMBICI HCIONB3YEMbIX BEITHYWH, UX
0003HAYEHHSI W EAMHUIBI H3MEPEHUsI, HaXOIUTh (POPMYIIbI, CBS3BIBAIONIME JAHHYIO (U3HUECKYIO BEIHUUHY C
JNPYTMHU BETMYMHAMH, BBIYUCISITh 3HAUCHNE (PH3MUECKON BETUYHHEI,

aHAITM3UPOBATh CBOWCTBA TEll, TEIUIOBBIC SBJCHUS W TPOIECCHI, MCIOIb3ys OCHOBHBIC MOJIOXKEHUS ATOMHO-
MOJICKYJIIPHOT'O YYEHHSI O CTPOCHUH BEIIECTBA M 3aKOH COXPAHCHUS SHEPTHM;

pa3nuyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (PUBMYCSCKUX MOJIEIeH CTPOCHHSI Ta30B, XKUAKOCTEH U TBEPABIX TEll;

MPHUBOIUTH MPUMEPHI MPAKTUYIECKOTO HCIOJIh30BAHUS (PU3NUECKUX 3HAHUI O TEIIOBBIX SIBICHUSIX;

pemarh 3a7a4yd, WCIONb3Ysl 3aKOH COXPAHEHWsS SHEPTUU B TEIUIOBBIX Mpolieccax W (HOPMYIIbI, CBS3BIBAIOIINE
(usnveckre BEMHYMHBI (KOMHUYCCTBO TEIUIOTHI, TEMIIEPATypa, YIAeidbHAs TEIJIOEMKOCTh BEIIECTBA, YACIbHAs
TEIJIOTa TUIABJICHHS, YIeIbHAs TEIUIOTa MapooOpa30BaHusl, yaelbHas TEIIOTa CrOpaHHs TOMIHBA, Ko3dduiueHt
MOJIE3HOTO JICHCTBUS TEIUIOBOTO JIBUTATENS): HA OCHOBE aHAJIM3a YCJIOBHS 3aJlaud 3alMChIBATH KPATKOE YCIIOBHE,
BBIIENATh (PU3NYECKHE BETUYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOJUMBIE JJIsl €€ PEIICHHS, MPOBOJUTh PACUYEThl U
OIICHUBATh PEALHOCTD MOJYUYCHHOT O 3HAUCHUsT (DPU3HUCCKOI BETMUHHBI.

BbINyCKHUK MOJIYYHUT BO3MOKHOCTH HAYYHUTHCH:

HCTIONIb30BATh 3HAHHS O TEIJIOBBIX SIBJICHUSIX B MOBCEIHEBHOW KHM3HU JJs oOecrieueHus: 0e30MacHOCTH TpU
obpaiieHr ¢ MpUOOpPaMHU M TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHCHHS 3JI0POBbS U COOJIOJCHHS HOPM
9KOJIOTHYECKOTO MOBEJICHUSI B OKPY)KAIOIIECH cpe/ie; MPUBOIUTh MPUMEPHI SKOJIOTMUYECKHX MOCIEACTBUN pabOThI
JIBUTATENEH BHYTPEHHETO CTOPaHUs, TEIUIOBBIX U THAPOIIEKTPOCTAHITHH,

pa3IuyYaTh TPAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TIOHUMATh BCEOOIUH XapakTep (hyHIaMEeHTaIbHBIX
(bm3HUEeCKNX 3aKOHOB (3aKOH COXPAaHEHHWsS JHEPTrUU B TEIUIOBBIX MPOIECCaX) W OrPAaHUYEHHOCTh HCIIONB30BaHUS
YaCTHBIX 3aKOHOB;
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HaxOJWTh aJICKBATHYIO MPEIOKECHHOW 3ajade (PU3MUYSCKYI0 MOJICNb, pa3pelaTh MpoOjieMy Kak Ha OCHOBE
HMMEIOIUXCSl 3HAHUM O TEIUIOBBIX SIBJCHUSX C HUCIOIb30BAHMEM MATEMAaTHYECKOIo ammapara, TaK U MpHU MOMOIIU
METOJIOB OIIEHKH.

3.11eKTpnqec1me H MarHumTHbIC SIBJICHHUA

BbIyCKHUK HAYYUTCSH:

PacIo3HaBaTh AJIEKTPOMArHUTHBIC SBIICHUS M OOBSACHATH HA OCHOBE UMCIOIIUXCS 3HAHWI OCHOBHBIC CBOWCTBA
WJTU YCIIOBUS TIPOTEKAHUSI ATHX SBJICHUM: ICKTPU3AIMS TN, B3AaUMOJICHCTBUE 3apsIIOB, DICKTPUUESCKHUI TOK U €Tro
JeicTBUsA (TEMJIOBOE, XWMHYECKOE, MATrHHWTHOE), B3aHMMOJCHCTBHE MATrHHUTOB, DSJCKTPOMArHWTHAS WHIYKIIUS,
JEICTBME MarHUTHOTO TOJS HA TPOBOJAHHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsKEHHYIO YacTHUIly, EHCTBHE
AJIEKTPUUECKOTO TOJST Ha 3aPSHKEHHYI0 YACTHILY, SJICKTPOMATrHUTHBIC BOJHBI, MPSIMOIHHEHHOE PACIIPOCTPAHCHHUE
CBETa, OTPAKCHHE U MPEIIOMIICHUE CBETA, TUCIIEPCHSI CBETA.

COCTaBJISITh CXEMBI JJICKTPUUECKUX IIETIeHd C MOCIEAOBATEIbLHBIM UM MapaJUICIbHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyas yCJIOBHBIE 0003HAYEHMS 3JIEMEHTOB 3JICKTPUUECKUX IIenel (MCTOYHUK TOKa, KIIHOY, PE3UCTOpP, PEOCTar,
JIAMIIOYKa, aMIIEPMETP, BOIIBTMETD).

KCIIOIb30BaTh ONTHYECKHE CXEMBI JIJISl IIOCTPOCHUS N300pakKeHUH B TIOCKOM 3epKaJie M COOMparolieH JIHH3e.

OIKCBHIBATh M3yYCHHBIC CBONCTBA T U SJCKTPOMATHUTHBIC SIBJICHUS, UCHONB3Yys (PU3NUECKUE BEIMYUHBI:
AJIEKTPUUCCKHH 3apsiI, CHjla TOKa, JJIEKTPUIECKOE HAMIPSHKEHUE, DTICKTPUIECKOE COTIPOTHRIICHHE, YACTHHOE
COIIPOTHUBJICHUE BEIIECTBA, PabOTa 3JIEKTPUUECKOro OIS, MOIIHOCTh TOKa, (DOKYCHOE PAacCTOSHUE W ONTHYECKas
CHJIa JINH3BI, CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA; MPU OMMCAHUH BEPHO TPAKTOBATH
(U3MYECKUI CMBICT MCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUS W CIUHHUIIBI U3MEPEHHS; HaXOIUTh (POPMYIIBI,
CBS3BIBAIOIIHME JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTMMH BEITMUHHAMHU.

aHAJIM3UPOBATh CBOWMCTBA TEJ, JJCKTPOMArHUTHBIC SIBJICHUS M IPOLECCHI, MCIOIb3yS (DU3UUYECKUE 3aKOHBI:
3aKOH COXPaHEHHS DJJICKTPUUYECKOro 3apsma, 3akoH Oma s ydacTka Iiemu, 3akoH Jxoyms-JIeHma, 3akoH
TIPSMOJIMHEHOTO PAaclpOCTPAHEHUS CBETA, 3aKOH OTPaKCHUS CBETA, 3aKOH IPEIOMIIEHWS CBETa; IMPH 3TOM
pas3nyaTh CIOBECHYIO (DOPMYIIHMPOBKY 3aKOHA M €0 MaTEMaTHIECKOE BBIPAXKCHHE.

MIPUBOANTH MMPUMEPHI MTPAKTUIECKOTO UCIIONB30BAHUS (DH3UICCKIX 3HAHUH O DIICKTPOMATHUTHBIX SIBJICHHSX

peliaTh 3a7a4uu, UCHoIb3ys (hU3nUYecKre 3aKOHbI (3akoH OMa [Tt ydacTka Iemnu, 3akoH Joyisa-JIeHia, 3aKoH
TIPSMOJIMHEHHOTO PacIpOCTPAHEHHS CBETA, 3aKOH OTPAXKCHHS CBETa, 3aKOH IPEIOMIICHHS CBeTa) M (DOpPMYIIHI,
CBSI3BIBAIONTNE (PM3WUECKUE BEIMYHUHBI (CHJIA TOKA, DJICKTPHUECKOE HAIPSHKEHHE, DJICKTPUUECKOE COIPOTHBIICHUE,
YAETbHOE CONPOTHUBJICHHE BEIIeCcTBa, paboTa 3JIEKTPUIECKOTO TOJsI, MOIIHOCTh TOKa, (POKYCHOE PAacCTOSHHE U
OIITUYECKasi CHjla JTMH3bI, CKOPOCTH IIIEKTPOMATHUTHBIX BOJH, UTMHA BOJHBI M YacTOTa CBeTa, (hOpMyYJBl pacyera
AJIEKTPUIECKOTO COIPOTUBIICHUS TIPH MOCIEAOBATEIHFHOM M apaJlIeTbHOM COCTUHEHUH TTPOBOJHUKOB): HA OCHOBE
aHaJIM3a YCIOBHA 33/1a9d 3aIMCHIBATH KPATKOE yCIOBHE, BHIIENIATH (DH3MUECKHE BETUYMHBI, 3aKOHBI M ()OPMYIIBI,
HEOOXOAWMEIE MJIsi €€ pEelIeHHs, NPOBOJUTh pacdeThl M OIEHWBATh PEabHOCTh IOMyYEeHHOTO 3HAYEHUS
(hu3mIecKoll BETMIHHEL

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

WCIIONB30BaTh 3HAHWUSA 00 OJIIEKTPOMATHUTHBIX SIBIICHUSX B TIOBCETHEBHOW JKM3HHM IS 00ECHedeHUs
0e30acHOCTH TIpY OOpalleHnHd ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IJISI COXPaHEHUS 3I0POBBSI U
COONFONIEHUSI HOPM JKOJIOTMYECKOTO TIOBENEHHS B OKpPYKamIIeH cpele; NPUBOAUTH TPHUMEPHl BIUSHUSL
AIEKTPOMArHUTHBIX U3TYYeHUN Ha KUBBIE OPTaHU3MBL;

pasIuyYaTh TPAHUIEI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TIOHUMATh BCEOOIINI XapakTep (hyHIaMeHTaIbHBIX
3aKOHOB (3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsia) U OrpaHUIEHHOCTh MCIIOIb30BAHHS YaCTHBIX 3aKOHOB (3aKOH
Owma mns yuactka nenw, 3akoH Jxoynsa-Jlenna u ap.);

WCIONb30BaTh TIPUEMBI TOCTPOCHUS (HM3MUECKHX MoOJeNneld, MoWcKka H (OPMYIUPOBKH JOKA3aTEIbhCTB
BBIZIBUHYTBIX THUIIOTE3 M TEOPETHUECKUX BBHIBOJIOB HA OCHOBE SMITMPHYECKH YCTAHOBJIEHHBIX (DAKTOB;

HaxOJWTh aJIEKBaTHYIO TMPENIOKEHHOW 3ajade (PU3MUECKYI0 MOJIENb, pa3pemiaTh MpoOJieMy KaKk Ha OCHOBE
MMEIOIINXCS 3HAHUN 00 3JEKTPOMATHUTHBIX SBJIEHUSAX C UCIIOJIH30BAHMEM MATEMaTHUECKOrO amrapaTa, Tak | mpu
IIOMOIIY METOJIOB OLIEHKH.

KBaHTOBBIC ABJICHUSA

BbInycKHMK Hay4YuTCS:
pacrio3HaBaTb KBAHTOBBIC SBJICHUA H OOBSICHSTE HAa OCHOBE UMCIOIIUXCA 3HAaHUH OCHOBHBIC CBOMCTBA HJIH
YCJI0OBHA MPOTCKAHUA ITUX SIBJICHHI: €CTCCTBEHHAS W HUCKYCCTBCHHAA PAJUOAKTUBHOCTH, O-, B' " Y-U3JIy4YCHU,
BO3HMKHOBEHHUE JIMHEHYATOr 0 CIICKTpa U3JIYYCHUSA aTOMA,
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OIUCHIBATh M3YUCHHBIC KBAHTOBBIC SIBJICHUS, UCIONB3ys (HU3NUECKUE BETMUYMHBI: MaccOBOE YHUCIIO, 3apslIoBOC
YHCII0, MEpUoJ TMoiypacnaja, dHeprus (OTOHOB; MPH OMHCAHMM NPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBICT
WCTOJIb3YEMBIX BENWYHMH, UX 0003HAYCHUS U eNUHUIBI U3MEPEHHsI;, HaXOAUTh (DOPMYIIbI, CBS3BIBAIOIIUE TAaHHYIO
(U3NYECKYIO BETUUMHY C IPYTUMH BETUYHHAMH, BEIYUCISITH 3HAUEHHE () U3MYECKON BEINYHHBI,

aHAM3NPOBAaTh KBAHTOBBIC SIBJICHUS, HCIOJNB3Ys (DU3UYECKHE 3aKOHBI M MOCTYNATBHI: 3aKOH COXPaHCHHUS
SHEPIUH, 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHsI MACCOBOIO YHCIA, 3aKOHOMEPHOCTH
W3IY4YEeHUS] W TIOTJIOIICHHWS CBETa aTOMOM, MPH STOM pa3inyarh CIOBECHYIO (DOpMYIHMPOBKY 3aKOHa W €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

pas3yinyaTh OCHOBHBIE IIPU3HAKY IIAHETAPHON MOJIEIN aTOMA, HYKIOHHOM MOJENIN aTOMHOIO sIpa;

MIPUBOJIUTH IPUMEPHI MPOSBIEHUS B MPUPOJIE U MPAKTUIECKOTO UCIIOIB30BAHUS PAJAHOAKTUBHOCTH, SIAEPHBIX U
TEPMOSIIEPHBIX PEAKLUI, CIIEKTPAJIBHOTO aHAJIM3a.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

WCTOJIb30BATh MOMyYeHHBbIC 3HAHUS B TIOBCETHEBHOM JKM3HU NpU OOpalleHHH ¢ MpruOOpaMy W TEXHHYECKUMHU
YCTPOMCTBAMH (CUETYMK MOHM3UPYIOUIMX YACTHIL, JO3HMETP), JJISi COXPAHEHHsS 3JI0POBbS U COOIIOJICHUS HOPM
3KOJIOTMYECKOT0 MOBEJICHUS B OKPYKAOILIEH CPeELE;

COOTHOCHUTH DHEPTHUIO CBSI3U ATOMHBIX sIIEp € 1e()EKTOM MacCChI;

MIPUBOIUTH TPUMEPHI BIMAHUS PATMOAKTHBHBIX H3ITYyYEHWH Ha >KUBBIE OpPTaHU3MBL, MOHMMATh TPHHIUI
JEICTBUS JO3UMETPA U Pa3IndaTh YCIOBUS €r0 UCIOIb30BaHNUS;

MMOHUMATh HKOJIOTHYECKHE MPOOIEeMBbl, BOHUKAIOIINE MTPH MCIOIH30BAHIH ATOMHBIX AJIEKTPOCTAHIINNA, U TYTH
pelIeHus ATUX MPOOIIEM, TTEPCIIEKTHBHI NCTIOIH30BAHMS YIIPABIISIEMOT 0 TEPMOSIEPHOTO CHHTE3A.

JJIeMeHThI ACTPOHOMHH
BrInyCcKHUK HAy4YUTCH:
YKa3blBaTb Ha3BaHUA IIJIAHCT ComHeuHOU CHUCTEMBI; pa3jindaTb OCHOBHBIC IIPU3HAKU CYTOYHOI'O BpalICHHUA
3Be3qHOro Heba, aBrkeHus JIyaer, ColHITA U IUTAHET OTHOCHTEIHHO 3BE3I;
MOHUMATh PA3TUUUA MEXKY T€IUOIEHTPUUECKON U TeOIEHTPUUYECKON CUCTEMAMU MUPA;
BbINyCKHHUK MOJIYy4YUT BO3MOKHOCTD HAYYHMThCSH:
yYKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMS IIJIAHET 3€MHOM TPYIIbI M IUIAHET-TUI'AaHTOB; MaybiX Ten CoHeuHOM
CHCTEMbI M OOJIBIINX IIJIAHET; I0JIb30BAThCS KAPTOM 3BE3HOI0 HeOa MK HAOIIOICHHUSIX 3BE3THOI0 HeOa;
pa3IuyYaTh OCHOBHBIC XapaKTEPHUCTHKM 3Be3[ (pa3Mep, LBET, TEMIIEpaTypa) COOTHOCUTBH I[BET 3BE3IBI C €€
TeMIIEpaTypoi;
pas3invdaTh T'MII0TE3hI O IIPOUCXOXIACHUN COJTHEeYHOM CHCTEMBEL.

Conep:xxanue yueOHoro npeamera «®@usnka» B 7-9 kiaccax.

7 kaacce
(68 gacos, 2 yaca B HEZIENIO)
I. Beenenue (4 yaca)

[Ipemmer n merompl QU3UKKA. OKCHEPUMEHTAIBHBIA METON HM3y4deHHs Mpupoisl. M3mepenue (uzmaecKkux
BenmmunH. [lorpemHocTs m3MepeHus. OO00OImeHHME pe3ynbTaTOB dKcllepuMeHTa. HalOmromeHrne mpocTermmx
SIBICHUH M TPOLECCOB IPUPOABI C IOMOLIBIO OPraHOB YyBCTB (3peHus, ciyxa, ocszaHusi). lMcnomb3oBaHue
MIPOCTEHUIITNX H3MEPUTENBHBIX MPUOOPOB. CxeMaTHdecKoe N300paKeHWe OMBITOB. MeTONIbl TONYYeHNns 3HAHUI B
¢uznke. Pu3NKa U TEXHUKA.

JlabopatopHas padora.

1.0Onpenenenue neHbl IeIEHNUs U3MEPUTENBHOTO prdopa.

I1. lepBoHayabHbIE CBEJEHHS O CTPOEHHUH BeliecTBa. (5 4acoB.)

I'mmoresa 0 IUCKpeTHOM CTpOeHHHM BemiecTBa. Monekyisl. HenpeprlBHOCTE U XaOTHYHOCTD JIBUIKEHUS YaCTHIL
BemectBa. Juddysus. bpoyHoBckoe nBrxenue. Monenu rasa, >KMAKOCTH U TBEpAOro Tena. BzaumopelictBue
YJacTHll BellecTBa. BzanMHoe NpuTsHKeHHE M OTTAIKUBaHUE MOJIEKYI. Tpu cocTOSHUS BelecTRa.

JlaGopaTtopHasi padora.

2.M3mepenue pazMepoB MaJIbIX Tell.

I11. B3aumopeiictBue Teu. (22 yaca)
MexaHnndeckoe OBUXKEHHE. PaBHOMEpHOE W HEe paBHOMEpHOE ABMkeHHe. CkopocTe. Pacder mytw M BpeMeHH
nBrkeHus. Tpaektopus. Ilpsamonuneiinoe newxkenue. BzaumopelictBue Ten. Muepuus. Macca. I1noTHOCTS.
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Usmepenne maccel Tenma Ha Becax. Pacuer maccel u oObema 1o ero muotHoctd. Cuma. Cuiiel B TpHpoOE:
TATOTEHUs, TSDKECTH, TpeHUs, ynpyroctu. 3akoH ['yka. Bec Tena. CBA3b Mexay CHIION TSHKECTH M Maccoil Tena.
Hunamomerp. CnoxxeHue ABYX CHII, HAIIPAaBIEHHBIX [0 OAHOH mpsimoii. Tpenue. Ynpyras aedopmanusi.
JInabopamopuwvie pabomot.

3.M3Mepenne Macchl Tena Ha pelYaKHBIX Becax.

4.M3mepenne ooObeMa Tena.

5.0mpenenenue MIOTHOCTH TBEPJOTO BELIECTBA.

6.I'pagynpoBanue Mpy>KUHBI U U3MEPEHUE CHII TUHAMOMETPOM.

IV [laBjieHue TBepAbIX TeJl, )KUAKOCTeH 1 ra3os. (21 yac)

Haenenue. Onbir Toppuuenan. bapomerp-anepoua. AtmochepHOe AaBJICHUE HA Pa3MUYHBIX BBICOTAX. 3aKOH
IMackans. CriocoObl yBeTUYEHUS U YMEHbIIICHUs aaBiichus. JlaBnenue raza. Bec Bo3ayxa. Bo3mymnas o0omouka.
Nsmepenne atmocdepHoro mamieHus. Manomerpsl. [lopiHeBoi KHIKOCTHBIA Hacoc. Ilepenaua naBieHus
TBEPALIMU TECJIaMHU, XUAKOCTAMHU, ra3aMU. J:[eﬁCTBHe JKHUJIKOCTU M rasa Ha IOrpy>XKE€HHOC B HHUX TEJIO. Pacuer
JIaBJICHHUS JKUJIKOCTH Ha JHO W cTeHku cocyna. CooOmiatonme cocynsl. ApxuMenoBa cuia. [ uIpaBimuecKuit
npecc. [InaBanue Ten. IlnaBanue cynos. BoznyxoriaBanue.

JlabopaTopHas padora.

7.01penenenue BHITAIKHBAIOMIEH CHIIBI, JEWCTBYIONIEH Ha MTOTPYKEHHOE B JKUIKOCTH TEJO.

8.BrrsicHeHne ycnoBUi TUTaBaHUSA Tejla B KUIKOCTH.

V. Pa6ora u momHocTh. JHeprus. (14 yacos.)
Pabdora. Mommnocts. Oueprus.  Kunermyeckass oHeprus. [loreHumanbHasi dHeprusi. 3aKOH COXpaHEHHUS
Mexanndeckou aHepru. IIpocteie mexannsmel. KIIJ[ Mmexanu3zmoB. Peruar. PaBHoBecue cun Ha peryare. MoMeHT
cuiibl. Pouaru B TexHuke, ObITY U npupozne. IlpumeHeHune 3akoHa paBHOBecus phlyara K 0J0Ky. PaBeHcTBO pabor
IIPU UCIIOJIb30BAHUY NIPOCTHIX MEXAHU3MOB. «30JI0TOE IIPABUIIO» MEXAHUKH.
JlabopaTopHas padora.
9.BbIsicHEeHHE YCIIOBHSI paBHOBECHS! phlyara.
10.0Onpenenenune KII/] npu mogbeMe 110 HAKJIOHHOH TUIOCKOCTH.
V1. IloBTopenue (2 4)

AHanu3 ommoOOK, JOMYIIEHHBIX B UTOrOBOW KOHTPOIBHOH paboTe.

8 kuace

(68 gacos, 2 yaca B HEZIENIO)

I. TensioBble siBaeHust (26 yacoB)

Buytpennssi sueprus. TemmoBoe maBmwkenme. Temmeparypa. Temmomepemawa. HeoOpatmmocts mporecca
tertonepenayr. CBsi3b TeMIIEpaTyphbl BELIECTBA ¢ XAOTHYECKUM IBIDKEHMEM ero dacTuu. CrocoObl W3MEHEeHHUs
BHYTpPEHHEW »sHepruu. TemnonpoBogHOCTh. KomuuecTBO TEIIOTHL. Y AedbHAas TEIIOEMKOCTh. KoHBekuus.
N3nydeHne. 3aKOH COXpaHEHHUs SHEPIUHM B TEIUIOBBIX Ipoueccax. llnaBmeHue m kpucrammzanus. Y AelbHas
TerjIoTa IUaBieHus. ['paduk 1ulaBneHuss u orBepAeBaHus. lIpeoOpazoBaHue 3HEPrUM NHpPU HM3MEHEHHAX
arperaTHOro0 COCTOSHUSI BemlecTBa. lcmapeHne W KOHIEHcalusl. YJIelbHas TEIUIOTAa NapooOpa3oBaHUS U
KoHjeHcaruu. Pabora mapa wm raza mpu pacmupenuu. Kumenne xuakoctn. BrmakHocTh Bo3myxa. TermoBbie
JBUraTeIn. JHEpPrus TOIIUBA. Y IefbHAasl TEIIoTa CropaHusl.

Arperatnbie cocrostaus. [IpeoOpazoBanne sHeprun B TernoBbix neurarensx. KI1/1 reroBoro apurarens.
®ponTansHas madbopaTopHas padboTa.

2.CpaBHEHHUE KOJIMYECTB TEIJIOTHI IPU CMEIMBAHUH BOJIbI PAa3HOW TeMIEPaTypHl.

3.3mepenne yaenbHOH TEMI0EMKOCTH TBEPIOTO TEIa.

I1. DaekTpuyecKue sIBJEHHUS U 3JIEKTPOMAarHUTHbIe siBjienus (31 yaca)

OnexTpu3auus Ten. OIeKTpUueckuil 3apsia. BsaumopeiictBue 3apsgoB. J[Ba BHAa 3JIEKTPUUYECKOro 3apsija.
JIMCKPETHOCTD BJIEKTPUUECKOro 3apsia. DNEKTPOH. 3aKOH COXPaHEHHUS JJIEKTPUYECKOro 3apsaa. DIEKTPHUECKOe
nose. Dnekrpockorn. Ctpoenne atroMoB. OObsSCHEHUE 3JEKTPUUECKHUX sBIeHUH. [IpoBOAHMKM M HEMPOBOAHHUKH
3JeKTpUYEcTBa. JleficTBHE IIEKTPUUECKOTro MOJIs Ha 3JIEKTPUUYECKHE 3aps/Ibl.

[ocTosiHHBIN dnexTpudeckuil TOK. VcTouHMKM 3nekTpuueckoro Toka. Hocurenn cBOOOAHBIX 3JEKTPUUECKHX
3apsA70B B METaJlIaX, )KMJIKOCTAX M razax. DJIeKTpuuecKas LIeNb U ee cocTaBHble yacTH. Cuia Toka. EquHMIBI crsl
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Toka. Ammnepmerp. Usmepenue cunbl Toka. Hampspkenwe. Enununbel Hanpsoxenus. BomsTmerp. M3mepenue
HaIpsKEHUS. 3aBUCUMOCTh CHJIBI TOKA OT HAIPSKEHUSL.

Conporupnenue. Enununel comporuBneHus. 3akoH Oma i y4yacTKa 3JeKTpudeckod uenu. Pacder
COIIPOTHUBJIEHUS MPOBOJHUKOB. Y IeIbHOE compoTuBieHue. [Ipumepsl Ha pacdeT CONpPOTHBIEHUS MPOBOJHUKOB,
CUJIbl TOKa M HampsikeHus. Peocratel. [locnenoBaTtenbHOE U MapaJuieIbHOE COEIMHEHUE TPOBOJHUKOB. [eiicTBUs
3JIEKTPUYECKOI0 TOKA

3akoH [Ixoyns-Jlenma. PabGora snekTpuyeckoro Toka. MOIHOCTh 3JEKTPHUUECKOrO TOKa. EAWHHIBI paboThI
3JIEKTPUYECKOr0 TOKa, MpUMeEHseMble Ha MpakTuke. CUeTYHK 3IEKTPUUYECKON SHEpruu. DJIeKTpoHarpeBaTeinbHbIe
npubopel. Pacder 3iekTpodHepruu, MnoTpedisieMoi OBITOBBIMH MpuOOpaMu. HarpeBaHue NPOBOIHUKOB
JMEKTPUYECKUM TOKOM. KOMMYecTBO TEMIOThI, BbIAENAEMOE MPOBOJHUKOM C TOKoM. Jlamma HakanuBaHus.
Koporkoe 3ambikanne. [Ipeqoxpanurtenu. MarautHoe moje. MaraHuTHoeE MoJie MPSMOTo TOKa. MarHUTHBIE JTMHUH.
MarsuTHoOe Tojie KaTyIIKd ¢ TOKOM. DJEKTPOMArHUTHI M UX IpuMeHeHus. [[oCTosHHBIE MarHUTHL. MarHuTHOE
ToJIe TIOCTOSTHHBIX MarHuToB. MarnuTHoe mosie 3emun. JleficTBHE MAarHUTHOTO TOJS HAa MPOBOJHHUK C TOKOM.
ONEKTPUIECKHUI TBUTATENb.

Dponmanvusle nadbopamopHsle padomol.

4.Coopka dNeKTpHUYECKO e U U3MEPEHNE CUIIBI TOKA B €€ Pa3IMYHBIX YIacTKaX.

5.M3MepeHne HaNpsKEHUS Ha Pa3IMYHbIX yUaCTKAX JIEKTPUUECKON LIETIH.

6.PerynmupoBanme CHIIBI TOKa PEOCTATOM.

7.M13MepenHne corpoTUBIIEHNS MTPOBOIHUKA TIPH TOMOIIIY aMIIepMeTpa M BOIBTMETPA.

8.M3mepenre MOITHOCTH M Pa0OTHI TOKA B AJIEKTPUICCKOM JIaMITE.

9. COopKka »JIEKTpOMAarHuTa M UCIbITAHUE €ro JICHCTBHS.

10. M3yyeHne anekTprudecKoro JBUTaTeNs IMOCTOSHHOTO TOKa (Ha MOJIENH).

I11. CBeroBble siBjeHus. (10 yacos)

Hcrounuku ceera.

[IpssmonuHEiHOE pacpocTpaHeHne, OTpakKeHHE U IpeaoMiieHre cBera. JIyd. 3akoH orpakeHus cera. [Imockoe
3epkajo. JInuuza. Onrtuueckas cuia JuH3bl. M300pakeHue nqaBaeMoe JIMH30#. M3MepeHne JOKYCHOro pacCTOSHUS
cobuparomert Ta3EL. OnTudeckue mpuOopsl. ['1a3 u 3penne. OUky.

Dponmanvuvle 1ab60pamopHvle padomel.

11.M3y4yenue 3aKOHOB OTpaXKEHUS CBETa

12.HabmroaeHne sSIBICHUS MPEIIOMIICHHS CBETa

13.Iony4uenrie n300paskeHus Py TTOMOIITH JIWH3EIL.

Peseps -24ac

IV. IToBTopenue (1 v)

9 kaacc

(102 yacos, 3 yaca B HEIENIO)

I. 3akonbl B3anMoaelcTBHS U ABHKeHHUsI TeJl. (36 yacoB)

Marepuanbnas Touka. Tpaektopus. Cxopocts. Ilepememenue. CucremMa orcuera. OmnpenencHue KOOpPAWHATHI
OBIOKYIIEro Tena. ['padwky  3aBUCHMOCTH KWHEMATHYECKMX BETUMYMH OT BpeMeHH. lIpsamonmHeitHOe
paBHOyCKOpeHHOe aBHxkeHrne. CKOpOCTh PaBHOYCKOPEHHOTO NBWKeHHs. llepeMerienne mpu paBHOYCKOPEHHOM
nerkeHnd. OrpenenieHne KOOpauHAThl IBHXKyIIero Tena. ['paduku 3aBUCHMOCTH KHHEMATHYECKAX BEIMYUH OT
BpeMmeHHU. Y ckopeHrne. OTHOCUTENhHOCTh MEXaHUIECKOTO JIBIKeHus. VHepInanpHas CHCTeEMa OTCYeTa.

IlepBeiii 3akon Heiotona. Bropoii 3axkon Hprorona. Tperuit 3axoH Hprorona. CoGoaHoe mnaneHue 3akoH
Bcecemupnoro tsarorenms. KpuBonmHeliHoe nBrKeHHWe J[BMKEHHME IO OKPYKHOCTH. VICKYCCTBEHHBIE CIYTHUKHU
3emmu. Pakersl. Ummynbe. 3akoH coxpaHeHUs MMITyNbca. PeakTwBHOE nBrKeHHe. JIBMkeHue Tena OpOIIeHHOTO
BEpPTHKAIILHO BBepX. J[BmkeHwWe Tena OpOIIEHHOro IOJ YIIIOM K TOpPH30HTY. [IBMKeHue Tema OpomeHHOro
TOPU30HTAIBHO. Y CKOpEHUE CBOOOHOIO MaIcHUs Ha 3eMJiie U IPYTUX IUIaHEeTax.

Dponmanvusvie nadopamopHsie padomot.

1. UccnenoBanue paBHOYCKOPEHHOTO IBHXEHUS 0e3 HadalbHOH CKOPOCTH.

2.M3mepenHne yCKopeHusi CBOOOHOrO TaAeHusI.

II. Mexanuveckue KkoJie0aHusi U BOJHBI. 3BYK. (15 yacoB)
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Mexannueckue konebanus. Ammautyzaa. lepuon, wacrora. CBoOoaubie konebanusa. KonebaTenbHbIE CHCTEMBI.
MasTHUK. 3aBUCHMOCTh TIEPUOJia U YaCTOTHI HUTSHOIO MAasTHUKA OT JUIMHBI HUTH. [IpeBpallieHue 3HEpTUU Hpu
KonebaTenbHOM JABIKEHWH. 3aTyxaromue konebanus. BeiHyxaeHHbsie kKonebanus. Mexanndeckue BOJMHBL JlrHA
BonHbL. [IpomonbHbIe W Monepeynbie BOMHBI. CKOPOCTh pacnpocTpaHeHus: BOJTHBL. 3BYK. BricoTa n TeMOp 3ByKa.
I'pomkocTs 3ByKa/ PacnpocTpanenue 3Byka. CkopocTb 3Byka. OTpaxeHue 3Byka. Oxo. Pe3onanc.

®dpoHTanabHas JabopaTopHas padboTa.

3.UccnenoBanre 3aBUCMMOCTH TEPUOJAa M YACTOTHI CBOOOAHBIX KOJEOAHWH MaTEeMaTHYECKOrO MasiTHHKa OT €ro
JJIUHBI.

I11l. DnekTpomMarHuTHbBIe siBJeHHUs. (24 yaca)

JleficTBrie MarHMTHOTO TOJNISi HAa OJJIEKTpUYecKkue 3apsiupl. ['paduueckoe u300pakeHHE MArHUTHOTO IIOJIS.
HanpaBneHI/Ie TOKa W HaANpaBJICHUEC €0 MAarHUTHOT'O ITOJIA. O6Hapy>1<eHI/Ie MAar"dmTHOI'O II0JIA IO €ro JIGP'ICTBHIO Ha
anekTpuueckuid Tok. [IpaBmio neBoil pyku. MarHMTHBIH TOTOK. OJIEKTPOMarHWTHas WHAYKIUSA. SBieHue
3JIEKTPOMAarHUTHOW MHyKIuU. [TonyueHne nepeMeHHOro MEKTPUIECKOro TOKA.

OnexTpomMarHuTHoe nose. HeomHopomHoe U HEOTHOPOAHOE ToNe. B3anMOCBS3b 3JEKTPUUYECKOT0 M MarHUTHOTO
nosieil. DIIeKTpOMarHuTHele  BOJMHBI. CKOPOCTh paclpoCcTpaHEeHHs 3JIEKTPOMArHUTHBIX BOJH. DJIEKTPOABUTATENb.
OnexrporenepaTop. CBET — 3JIEKTpOMarHuTHAS BOJIHA.

®dpoHTaabHas JabopaTopHas padoTa.

4.VI3y4yeHune sIBICHNS 3IEKTPOMAarHUTHOW WHIYKIINH.

I V. Ctpoenne atoma u atomuoro sizpa (20 uacos)

PamnoakruBHOCTB. Alb(a-, Oerra- u ramma-usiaydenue. ONbITHI MO0 pacCeUBaHUIO ajb(a-uacTuil. [lnaHerapHas
Mozenb aroma. AtomHOe sipo. IIpoToHHO-HelTpoHHAas Momenb sapa. MeToAasl HaONIOMEHHS W PErucTpanuu
yacTuil. PammoakTuBHBIE TIpeBpaleHus. OJKCIIEpUMEHTaJIbHBIE METOABI. 3apsi sjpa. MaccoBoe YHCIO sfpa.
SAnepusie peaknuu. Jlenenne n cuaTte3 saep. CoxpaHeHHe 3apsiia 1 MAacCOBOTO YHCIA MPH SIEPHBIX PEAKIH SIX.
OTKpBITHE TPOTOHA U HEUTPOHA. Sl AepHBIE CHITBI. DHEPTHUS CBS3W YACTHIL B AIpE.

Oueprusi cBs3u. Jledekr macc. BrwimeneHne »HEpruu NpH NEICHUH W CHHTE3E sijep. Vcmonb3oBaHWE SACPHOM
sHepruu. Jlosumerpus. Snepubiii peaktop. IlpeoOpazoBanme BuyTpeHHEH sHEpruu smep B DIEKTPHICCKYIO
SHEPrur0. ATOMHas dHepreTrka. TepMosaepHbIe peaKiui. bruomorndeckoe neiCTBUE paaralivm.

®ponHTansHas 1abopaTtopHas padoTa.

5.M3y4eHue neneHus sapa aTroMa ypaHa mo Gororpaduu TPEKoB.

6./3y1eHre TpeKoB 3apsKEHHBIX YACTHIL 110 TOTOBBIM (hoTOorpadusM.

V. Ctpoenue u 3Bojonus Beesennoii (5 yacoB)

Cocras, crpoenre u npoucxoxacare ComHedHo cucteMbl. bompmme tena ColHEeYHOH cucTeMbl. Majblie Tena
Connednoii cucremsl. CTpoenne, n3nydenne u spomonns ComHia u 38e31. CTpoeHre 1 3BOoNs BeenmeHHo .

V1. Iosropenue (5 4)

KanenaapHo-temaTu4eckoe IIaHUPOBaHue 7 KJacc.

Ne | Jara | HammeHoBaHme TeMbl KoJua-Bo HUcnoan3oBanue Mpumeuanue

n/n 4acoB 000py1I0BaAHUA

BBenenne 4

1/1 ®duzuka — Hayka o 1 8§ 1-3, 3ammcartp B TeTp
HpUPOIC. Hexkoropsre JIBa-TpH MpuMepa Gus.
¢buznueckue - TEPMHHBI. SIBIICHMUH,
Habntonenus u omneIT.

HaAOII0JaeMBIX B

npupoje. 3ajaud  u3
coopumka Nel,2.5.

2/2 dusnyeckue BETUYUHBI. 1 § 4; BBINOJHUTH 3a7aHUE
Nsmepenune dusnueckux B KoHIle § 4, ymp. Nel
BEJIMYHH.

3/3 TounocTs u 1 Jlunelika, JieHTa § 5,6 BBINONHUTH 3al. B
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U3MEPEHUN.

MOrPELTHOCTh

MepHas,
M3MEPUTEIbHBIN
UWIAHD,
TEPMOMETD,
JATYUK

TeMIepaTypbl

KoHIle § 5,6 3amoJHUTh
TaOIUIy  COCTaBJICHHYIO
Ha ypoke. Haitu B
WHTEPHETE PACCTOSHUE OT
3emumn 1o CoumHia, oO1ee
KOJIMYECTBO KJIICTOK
YeloBEeKa U JTUAMETP
BOJOCA, 3amucaTh d3TH
3HAYCHUS B CTaHAAPTHOM
Bujae. IloAroToBHTBCI K
nmabopaTopHOH pabore
Nel.

4/4 JlaboparopHas
Nel «Omnpenenenue 1eHbl

JCICHUA

npudopa»

paborta

HIKaJIbI

M3MEpUTEITHHOTO

JInnelka, 1eHTa
MEpHasi, U3MEPU-
TEIBHBIN ITH-
JUH]IP, TEPMO-
METp, JaTYUK
TeMIepaTypbl

[ToBToputs §1-5. Pemmth
3anaun: 1.Onpenenutsb
LEHY JEJeHUs JIMHEHKHU
HMMEIOLIEHCS y Bac IoMa U
npenen €€  HU3MEpPEHUs.
N3mepbTe ¢ €€ MOMOLIBIO
BBICOTY YallHUKA, JIUHY
MOOWIBHOTO  TenedoHa.
Pe3ynbTaTel 3anuimmre B
TETp c Y4ETOM
MOTPEITHOCTH U3MEPEHUH.
2. CocraBpTe TaONMILY, B
KOTOPOW B OJHWH CTOJOEII
BIIHCAHBI: BBICOTA
JIECTHHIIBI,
MPOJIOJIKUTENEHOCTD
ypoKa, TeMmIeparypa Tena
cobaku, Bec TMakeTa ¢
caxopoM. B gp cronben
BIIUIINTE  NOpUOOpBL, C
MOMOIIBI0 KOTOPBIX 3TO
MOXXHO  HU3MEpUTh. 3.
Hcnonb3ys Hurepner,
3amummTe B TeTp. (He
Oonee 6 TPEHTIOKCHHIN)
JIOCTIKEHUST B oOjactu
HAYKH YUYEHBIX:
JIoMoHOCOBA, lanunes,
Koponesa. 4. Onpenenure
LEHY JICTICHUS
TpaHcnioptupa. Hauepture
MPOU3BOJIBHBIN ~ yrol |
U3MEPHTE €rO0.

HepBOHaqaanHe CBeACHHuA O

CTPOCHHUH BeIIIECTBA

5/1 Crpoenue
Momnexyisl.

BCIICCTBA.

Komnerorep, mu-
Kpockon  OumoJo-

87-9 , 3amanue B KOHIE §
9, moaroroButhcsa k JI/P
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\
BbpoyHoBCKOE nBHKEHUE. rudyeckui,  Kamis | No2
MOJIOKa,  pa30aB-
JIEHHOTO BOJOU
6/2 ®poHTanpHas 1 [ToBTOpUTH § 7-9,
nabopatopHas  pabora Odopmuts 1a00paTopHyIO
«M3mepenue  pasMepoB paboTy, CBEPUTH BBIBOJIBL,
MaJIbIX TeI» CIellaHHble B paboTe, ¢
MarepuajoM maparpada.
7/3 Hudody3us. 1 § 10,  3agauum: l.
B3anmonerictui OnuHaKoOBBI MOJIEKYNIBI B
MOJIEKYIL. ropsiaeM Koge "

XOJIOIHOW ~ MHHEpaJIbHOU
Bojme? 2. [Ilouemy B
ANEKTPUYECKOM  YallHUKE
YKa3bIBaeTCSI  MaKCHMyM
e€ro HaIoJCHHS, XOTd B
HEM €CTh MECTO JUIf
Boabl? 3. Ecnum xanmHyTh
KarelbKy pPacTUTEIBHOTO
Macia Ha TOBEPXHOCTH
BOJLI, TO OHA HAYHET
pacTekaTbCsl. Kakyto
HAaWUMEHBIIIYI0  TOJIIUHY
MOKET UMETh €€ IUICHKA?
§11, 3amanue B koHIe §11,

3amaun: 1. [Touemy
BBIMBITBIE TOpAYEH BOJIOU
CTaKaHbI HEJb3s
BCTaBJIATh OJIMH B
JIpyrou? 2. [Tocne
KyIaHus Ha Telle

OCTAIOTCSI KareJabKU BOJIBI.
OObscHUTE TIOYEMY 3TO
MPOUCXOTUT.

8/4 ArperaTHble 1 § 12, 13. 3ananue B koHLE

COCTOSIHUS §13. «IIpoBeps cebds»
BEILIECTBA.

9/5 [ToBTOpEHUE 1 1
00o01eHune
OCHOBHBIX
MOJIOKEHUH TEMBI
«[TepBOoHaUaNbHBIC
CBEIICHUS O
CTPOEHHHU BEIIECTBAY

B3aumoaeiicTBue Tea 22

10/1 MexaHu4ueckoe 1 IlITaTuB na6opa- § 14,15. Yop.2. 3aganus B
JIBHKCHUE TOPHBINA, MEXaHU- | KOHIIE
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\
4eCKas CKaMbsl, 814,15
OpycOK JepeBsiH-
HBIH, DJIEKTPOH-
HBIW CEKYHJIOMEpP
C JJaTYMKaMH,
MarHuTOYIpaB-
JIsieMbIe TePKO-
HOBBIC JJATYHUKH
CEeKyHJIOMepa
11/2 Ckopocrs. Euaniet 1 § 16.Ymp.3.3ananne B
CKOPOCTH KOHIIE §16
12/3 Pacuer mnymMm W 1 § 17. VYup. 4.3ananue B
BPEMEHH JIBHKCHHUSI. Komme § 17
13/4 I'padu mytu u 1
CKOPOCTH
PaBHOMEPHOTO
MPSIMOJIMHENHOTO
JIBMOKEHUS.
14/5 Pemenne 3amau 1
Ha pacyer
cpeaHen
CKOPOCTH
15/6 I/IHepHI/Iﬂ. 1 § 18, 19. YHp 5. 3aﬂ;aHI/Ie
B KoHIIE § 18
16/7 Macca Ttena. M3mepenue 1 § 20, 21. Ymp. 6.
Macchl Tejla Ha Becax. 3ajanne B KOHIE §
21.IloaroTtoBUTECA K
JI/P
17/8 JlaGopaTopHasi paboTa 1 HaGop Ten pas- 3amaun Ne140,148,149
«3mepenue MaccChl HOI Macchl,
T€la Ha PbIYAKHBIX, SJICKTPOHHBIC BC-
SJIEKTPOHHBIX BECAX) ChI
18/9 IImoTHOCTE BeriecTBa. 1 § 22. Vnop.7. 3amanue B
KoHIIE § 22
19/1 Pacuer macchel u 00beMa 1 § 23. Vmp.8. 3amganue B
0 TeJa 0 €ro IJIOTHOCTH. xomre § 23
[ToaroroButThCs K
1a00paTOpPHBIM paboTaM
20/1 JlaGopatopHbie pabOTHI « 1 Habop Ten pasz- 3amaun Nel157,170,172
1 N3mepenue oobema HOW MaccChl, MEH-
tenay, «OnpeneneHue 3YpKa, 3JICKTPOH-
TUIOTHOCTH TBEPJIOTO HBIC BECBI
TEIay.
21/1 Pemienue 3agau 1 IToBTOpUTH TEMBIO
2 «MexaHnueckoe
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JBHKCHUEY, «Maccay,
«I[ImoTHOCTE  BeEIIECTBaY.
Pemmute 3amaun Nel66,
173,174,179

22/1 KonTpoasnas padora Nel
3 «IInoTHOCTH BeleCTBa»
23/1 Cuna 8§24
4
24/1 SIBnenue TATOTEHUS. § 25. VYop. 9. 3amaum
5 Cuna Ttsokectn. Cuita Ne205, 206, 211
TSOKECTH  HA  JPYTrUX
TUTAHETax.
25/1 Cumna [lItatuB c kpene- | § 26. 3amaun Ne
6 YIPYrocTH. KOM, Habop mpy- | 222,224,225
3akon I'yka. KUH, Habop Tpy-
30B, JMHEHKa,
JMHAMOMETDP
26/1 Bec tena. § 27,28,29. VYmp. 10.
8 IToarotoBUTH
Mpe3eHTallMI0 10  TeMe
«CoJIHEeUHas1 CUCTEMA
2711 JuHamomerp. JluHaMOMeTp ¢ § 30. Ymp.11.
9 ©poHTaNBHAA MpeaEeIoM U3Me- 3agaum Ne233, 234
naboparopHas padota
«'paxynpoBanue penns 5 H, npy-
MPY>KUHBI U U3MEpPEHUE JKHHBI Ha IIaH-
CHWJIBI TPEHUS C niere, rpy3bl
IIOMOIITBIO Mmaccoi o 100 r
JTMHAMOMETPa»
28/2 Crnoxenue [1ByX cCul, rarus, peryar, | § 31. Vop. 12. 3agaun
0 HaIpaBJICHHBIX 110 OJHOMN JUHeWKa, 1Ba No226.243
TIPSIMOIL. OJINHAKOBBIX I'PY- ’
PaBHOIEICTBYIOIIAS CHIL. 3a, 1Ba O10Ka,
HUTh HEPACTSHKH-
Masi, TMHeHKa
U3MEpUTENbHaS,
JTMTHAMOMETD
29/2 Cuna TpeHusl. JepeBsHHbIN § 32,33, 34. Ymp. 13.
1 OpyCoK, Habop
rpy30B,  MEXaHU-
qeckast CKaMb,
JTMHAMOMETD
30/5 KonTtpomnsHas padora No2

«Cuibsl»
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31/2 Ananuz OIINOOK, 1
2 JOTTYILIEHHBIX B
KOHTPOJILHOH padoTe.
JdaBJjieHre TBepAbIX TeJl, JKUAKOCTEH U 21
raszos.
32/1 JlaBiieHue TBEPIOTO TEa 1 § 35, 36.
Yup.14(1,3,4), 15.
3amgaum B KoHIlE § 35 1
8 36(1,3)
33/2 JlaBnenue rasa. JlaTumk nmasie- | § 37,38. 3amanue B KOHIIE
[lepenaua JaBJICHUS 1 Hus, wWTaTuB, pa- | § 37, 38ymp. 16. 3amaum
JKHUIKOCTSIMH. 3akoH Oouast éMKocTh, | Ne 307, 309
[Tackans TpyOKa, JIMHEWKa
34/3 Pacuer JIaBJICHUS §9,40. Yop. 17. 3ananue
JKHIKOCTM Ha JHO | 1 B koHIIe § 40.
CTEHKH COCYy/Ia.
35/4 Pemenune 3amad mo teme 1
«JlaBieHre B KUJKOCTH
u raze. 3akoH [lackamnsy.
36/5 Coobmmaronuecs: Cocyapl § 41. Ymp. 18 3aganus 1-3
1 B KoHIIe § 41
37/6 KonTtponbHas padoTa Ne3 1
«/laBmenue TBepABIX TET,
SKUIKOCTEN U ra3oBy
38/7 Bec BO3/IyXa. § 42, 43. VYop. 19, 20.
ATtMochepHOe naBiIeHNE 1 3aganue B KoHIE § 42.
39/8 N3mepenue § 44. VYop. 21(1,3,4).
aTMoc(epHOTOo 1 3ananue B KoHLE § 44.
JaBJICHMUSI. OmnbIT
Toppuuennu
40/9 bapomerp-anepoun. § 45, 46. Ynp. 22, 23.
ATtMochepHoe naBiIeHUE 1 3agaHue B KoHIIE § 46.
Ha Pa3HBIX BBICOTAX.
41/1 MaHoMeTpBHl. 8§47.
0 1
42/1 [Topurnesoit 1 § 48, 49. Vmp. 24, 25
1 KU IKOCTHBIN Hacoc.

I'mppaBnuueckuit mpecc.
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43/1 JleicTBUE KUJKOCTH H 1 § 50. [ToBTOpUTH § 49
2 rasa Ha IOIpy>KCHHOC B
HHUX TEJIO.
44/1 3akoH Apxumena. 1 § 51. Yop. 26 (1,2,5,6).
3 [ToaroToBUTHCS K J1/P.
45/1 ®pouTanbHas 1 JluHaMOMETp, [ToBroputs  §  51.
4 nabopatopHas  pabora wratuB yHuBep- | 3amaum Ne 430,431
«Omnpenenenue } CANBHEI,  Mep-
BBITAJKHUBAIONICH  CHJIBI, .
9 . HBII IATAH]IP
NEUCTBYIOMICH Ha
TOTpysKeHHOE B (MeHsypKa), rpys
KUJIKOCTh TEJIOM. HHIHHAPHICCKUH
U3 CTallkd, Tpy3
UWIAHAPUYECKUN
U3 AITFOMHUHHEBO-
r'o CIlJIaBa, HUTh
46/1 [TnaBanue te. 1 § 52. VYop. 27(1-3).
5 3aganue B KOHIIE § 52
47/1 [InaBanue cynos. 1
6
48/1 Pemenne 3amay mo teme 1 [ToBTOPUTH § 52.
7 «IlnaBanue Ten» Bamaun Ne 434, 437.
[ToaroToBUTHCS K J1/p.
49/1 ®poHTanbHast 1 Junamomerp, [ToBroputs § 51, 52.
8 nabopaTopHas pa60T? mTaTUB yHHBEp- | 3amaum Ne 435, 442
«BbIsicCHEHUE  YCIIOBHI CATBHBIN,  Mep-
TJIaBaHUS Tena B T —
HKHUTKOCTH»

50/1 Bosayxonnasanue 1 § 53, 54. Vmp. 28, 29.
9 3azanue B KOHIE § 53.
51/2 [ToBTOpEHUE u 1 [TosTroputs § 51-54.

0 obobwenue TeM 3amaun Ne430, 431, 434,
«ApxumeoBa CHIIa», 435, 437, 442
«[InaBanue Tem»
52/2 KonTtponsHas pabota Ne4 1
1 «ApxumenoBa cuia.
IInaBanue Ten»
Pabora u MmomHOCTB. JHeprus. 14
53/1 Mexannyeckass pabora. 1 § 55. Ymp. 30 (1,2)
EnuHuis: paGoTer. 3ajaHue B KoHIe § 55.
54/2 MOIIHOCTS. Enuauiet 1 §56. yIp. 31(1,4-6).
MOIITHOCTH. 3agaHue B KOHIIE § 5
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55/3 DHeprusi. § 66, 67. VYmp. 34(4).
[ToTenmnmansHas " 3amaun Ne627-629.
KHHETUYECCKas SJHEPTHS.
56/4 [IpeBpamenue  OAHOTO § 68. Ymp. 35. 3amaua
BHJIA MEXaHUYECKOM No634.
SHEPTHH B IPYroi.
57/5 Kontponbhas padota Ne5
«Mexanuueckasi paboTa.
MomHOCTh. DHEpPrus»
58/6 [IpocTeie  MEXaHU3MBEI. § 57, 58. 3amaum No564,
Prruar. PaBHOBecue cuin 568, 571
Ha pbIJare.
59/7 Mowment cuibt. Poryaru B §59. 3amaun No572-574.
TEXHHKE, ObiTy 1 [ToaroToBka K Ji/p
MIPHUPOJIC.
60/8 ®poHTaIbHAS Poruar ¢ xpemse- | § 60. IloBroputrs § 59.
naboparopHas ~ paborta HUAMH Uil Tpy- | Ymp. 32
«BblsicHeHue  ycioBus 30B, Habop Tpy-
paBHOBECHS pbluara 3o mo 100 ,
JTMHAMOMETD
61/9 bioku. «3o050TOC [TonBYXKHBII u|§ 61, 62. Yop. 33 (1,2,5).
MPaBUIIO» MEXaHUKHU HENOABMKHBIN 3aganue B KOHIE § 62.
0JI0KH, Habop
rpy30B, HUTh, IU-
HAMOMETp,  IITa-
THUB, TUHEHKA
62/1 IlenTp TsKxECTH TENA. § 63. 3agaya: OnpenenuThb
0 LHEHTP TSHKECTH 3aKIallKu,
KOBpHUKa JJI MBILIHU, JTUCT
KapTOHA.
63/1 Ycnosus paBHOBECHS § 64. 3amaun Ne607, 608,
1 TEN. 611, 314, 615.
64/1 KITZI mnpocteix § 65, zamaun Ne 598-601
2 MEXAHH3MOB MOATOTOBUTKCS K JI/P.
65/1 ®ponTanbHast [lIrarus, [ToBTOpPUTH § 57-65
3 nabopatopHas  pabota MeXaHMUIEeCKAS
«Onpenenenue KII/I mpu CKaMbs, GPYCOK ¢
noabeMe Tena o
KPIOYKOM,

HaAKJIOHHOM MIOCKOCTH

JIuHelKa, Habop
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T'PYy30B,
JTMTHAMOMET]
66/1 Oo6o06uieHne u 1
4 IOBTOPCHUE
67/1 KonTtponsHas padota Ne 1
5 6 «toroBas
KOHTpOJIbHAs paboTa»
68/1 AnHanus OmMoOoK 1
6 JOITYIIIEHHBIX B
WTOTOBOM KOHTPOJBHOMU
pabote
KanennapHo-temaTnuyeckoe njiaHnpoBaHue 8 kiacc.
Ne | Jlara Conep:kanue(TemMa ypoka) Hcnonn3oBanue IIpumeyanue
/I 000py10BaHUA
\ TensioBble siBJieHHs1 (26 4acoB)
1 TennoBoe nBmwxkeHue. Temneparypa. JlabopaTopHbIii 81
TEPMOMETP, JaTYnK
TEMIIEPATYPHI
2 BHyTpeHHsIs DHEPTHSL. JleMoHCTpaLus 82, ymp.1
3 CriocoObl 3MEHEHUS BHYTPEHHEH «3MeHeHne 83, ymp. 2
SHEPTUH Tea. BHYTPEHHEN
SHEPruu Tela Npu
TPEHUH U yJaapey:
JaTYUK
TEMIIEpaTypbl, B
JOCKH, 1iBE
CBUHIIOBBIE mia-
CTHUHKH, MOJIOTOK
4 Buasl Teronepenaun. 84, ymp. 3
TennonpoBoAHOCTD.
5 Kouseknus. Uznyuenue. JleMoHCTpaLus 85, 86, ynp.4,5
«llornomenue
CBETOBOM JHEPrHUU»:
B JaT4yMKa TemIle-
paTypsbl, Jama, JUCT
O6emoii u  uépHoOH
Oymaru, CKOT4
6 KonuuectBo temnoTsl. EauHuIb! 87, 88, ymp. 6,7
KOJTMYECTBA TETUIOTHI. Y IeibHast
TETJIOEMKOCTb.
7 Pacuer konuyecTBa TEIIOTHI, 89 , ymp.8
HE0OX0IMMOTO ISl HArPeBaHUSI TeIa
WJIM BBIJEIISIEMOTO MM MIPU
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OXJIAKJCHHH.

8 ®ponTanbHas JadopaTopHasi padora | Jlaruuk [ToBTopuTH 89
Nel. «CpaBHeHHMe KOJIH4Y€CTB TEMIIEPATypHI,

TeIJI0THI IPH CMEIIMBAHUHI BO/bI TEPMOMETD,

Pa3Hoil TeMIepaTypbb». KaJIOpUMETD,
MEPHBII UWINHIP
(MeH3ypka),
nabopaTopHbIe
CTaKaHbI, TOpsiyasi u
XO0JI0/IHas BOJIA

9 VYpaBHEHHE TEIUIOBOTO OajaHca. 89,

10 JlabopaTopHas pa6ora Ne2. Hatuuk  temmepa- | Ne715,716,720,730
«H3mepeHne yaeJabHOM TYpbl,  TEPMOMETP,
TeNJ0eMKOCTH TBEPAOI0 TeJIa». KaJIOpUMETD,

ropsidasi  MXOJIOTHAS
BOJIa, MEpHBIA IU-
JUHAP, Tpy3 IH-
JTVHIPAICCKAN c
KPIOYKOM, HUTD,
JJIEKTPOHHBIE BECHI

11 DHeprus TOIUIMBa. Y IeibHas TEIIoTa 810, ynp.9
CTOpaHusl.

12 3aK0H COXpaHEHUS U TIPEBPAIICHUS 811, ynp.10
SHEPrUU B MEXaHUYECKHUX U TETIJIOBBIX
rpoleccax.

13 KonTpoabHas padora Nel no Teme:

«TenioBble sIBJICHUSD.

14 ArperatHble COCTOSIHHSI BEIICCTRBA. 812-14, ymp.11
[1naBneHue u oTBEpACBaHHE
KPUCTAJJIMYECKUX TeJl.

15 I'paduk nmaBaeHUS U OTBEPICBAHUS JlemoucTpams Ne 1. 815, ymp.12

KpUCTAINIIMYCCKUX TEJI. y,Z[CJ'H:Haﬂ
TCILJIOTA I1JIaBJICHHUA.

«Onpenenenue
yIeTIbHOM TEIUIOTH]
[LUIABIIEHUS JILIA». HAT-
UK TEeMIIEPATypHl,
KaJOpUMETpP, COCyHd ¢
TAIOLIUM JIbJIOM, COCY/]I
c BOJOM, JIIEK-
TPOHHBIE BECBHI.
lemoncTparms Ne 2.
«O06pazoBaHue
KpUCTaJUIOB:
MUKPOCKOTI, TPOOHpKa
c HaCBIIIIEHHBIM

[pacTBOpOM
ITBYXPOMOBOKHUCJIOTO
AMMOHMS, TPEIMETHOE]

CTCKIIO, CTCKIISIHHAs]
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rajouka
16 Pemenue 3anau o teme «lIlnapiaeHue
TEI»
17 Hcnapenne u KOHACHCAITHS. JleMOHCTpALHS 816-17, ymp.13
Hacpimenubiii 1 HEHACBINICHHBIH TTap.  |«lcapenue CrupTay:
MATIYUK TEMIIEPaTypHl,
npoOupKa, JiM- CTOYKY|
Oymaru, PE3UHKH,
pa3HbIC CIIUPTHI
18 Kunienne. Y nenpHas Temiora JleMOHCTpALHS 818,20, ynip.14(2,4),
napoo0Opa3OBaHHSL. «M3yuenne mpouecca YIp-16(4,5)
KHIICHUS BOJIBI»:
TATIHK TeMIIepa-
TYPBI, LITATUB
YHUBEPCAJIbHBI,
KoJI0a CTEKJISTHHAS,
CITUPTOBKA,
MOBapeHHas COJTb
19 Bnaxxnocts Bozmyxa. CriocoOsr Jlatank Temmeparypsl,| 819, Ne800,803,839
OTIpeJICIICHUS BJIAKHOCTH BO3]TyXa. TEPMOMETp, MapJisi, CO-
®dpoHTanpHas 1abopaTopHas padota CyZl ¢ BOJOM
No3 «M3mepeHune BIaXKHOCTH BO3TyXa»
20 Pemenne 3amga4 mo teme: «ArperatHoie Ne779,787,795,827
COCTOSTHHS BEIIIECTBAY
21 OObsicHEHNE arperaTHbIX COCTOsTHUI Ne64, 867, 838,842
BCIICCTBA HA OCHOBAHWH aTOMHO-
MOJIEKYJIIPHOTO CTPOCHHMSI
22 JIBUraTesib BHyTPEHHETO CrOPaHuUs 821,22
23 [TpuHIMI IEHCTBHS TEILIOBOM 823
MamuHbl. [TlapoBas TypOuHa.
24 KII/] TermoBoro aBuraTels. 824
25 Permrenue 3amay nmo reme «HaxoxaeHue Ne783,794,824
KIIJI TenmoBoro ABurateis»
26 KonrpoabHnas padora Ne2 no reme:
«/3MeHeHHe arperaTHbIX COCTOSTHHIA
BeEIIEeCTBAY.
\ JJIeKTPpUYECKHEe H JJIEKTPOMATHUTHBIE siBJeHus (319)
27 Onektpusanus ten. Bzaumoaeincreue 825,Ne892,894,895,
3apsHKEHHBIX Tell. J[Ba poja 897
ANEKTPUIECKHUX 3aPSATIOB. DIEKTPOCKOIL
28 DIEKTPUUYECKOE MOJIE. 826,27, ynp.19,Ne907
29 JlenuMoCTh 3JEKTPUYECKOTO 3aps/a. 828,29, ymp.20
OnektpoH. CTpoeHHe aTOMOB.
30 OOBbsICHEHUE DIIEKTPUICCKHUX SBICHUI. 830,31, Ymp.21
31 Dnekrpuyeckuil Tok. Mcrounuku 832,33

QJICKTPUYICCKOT'O TOKA. BHCKTpI/I‘-IeCKaﬂ
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OC1b U €€ COCTaBHBIC YaCTH.

32 DNEeKTPUYECKUM TOK B METAILJIAX. 834,35,36, ynp.23(1,2,3)
JIeNCTBHS SIIEKTPUYECKOTO TOKA.
Hanpasnenue Toxa.
33 Cuna Toka. Amnepmerp. Vzmepenne 8§37, ynp.24
CHJIBI TOKA.
34 ®dpoHTanabHast 1abopaTopHas paGora | [latunk ToKa, am- | 838, ynp.25
Ne4, «Coopka 3JIeKTPpUYecKOi 1enu U | IEpMETP
U3MepeHHe CUJIbI TOKA B ee JIBYXIIPEICTbHBIH,
Pa3JHYHBIX YYACTKAX». UCTOYHUK TIMTaHUS,
KOMIUIEKT TTPOBOJIOB,
PE3UCTOPBI, KITIOY
35 DNeKTpuYecKoe HarnpspKeHne. EauHuIb 839,40
HanpspkeHus. Bonstmerp. U3mepenue
HaTPSHKCHHSL.
36 dpoHTaNbLHAs JadopaTopHas padora | JlaTumk Hanps- | §41,42, ynp.26,27
NeS. «A3mepeHne HANIPSIZKEHUST HA JKEHHUsl, BOJIBT METp
PA3JIMYHBIX YYACTKAX JIEKTPUUYECKOH | IBYXIIpe- JEIbHBIN,
Henm. UCTOYHUK TIMTAHWUS,
KOMIUIEKT TTPOBOJIOB,
PE3UCTOPBHI, KITIOY
37 DIEKTPUUYECKOE CONTPOTHUBIICHHE 843,ynp.28
MPOBOJTHUKOB. Y JIEITbHOE
COINpOTHUBIICHHE. PeocTaTsl.
38 3akon OMa 1 ydacTKa IeTH. JleMOHCTpaLHs 844, ynp.29(4-7)
«Uccnenosa- HUE
3aBUCHMO CTHU CHJIB]
TOKa B TPOBOJHHKE OT|
HANpPSDKCHUS»: JTaT4NK
TOKa,  JaT4uK  Ha-
NpSOKEHUS, PE3UCTOp,
peocrar, VCTOYHHK
NUTAHUS,  KOMILICKT|
IPOBOJIOB, KITFOY
39 Pemenne 3agau no teMe: «3akoH OMa. 1055,1056,1066
Beruncnenue conpoTuBIeHUS
IPOBOIHUKOBY
40 dponTanbHas JadopaTopHasi padora | [laruuk ToKa, | §46, ynp.30(1,2,4)
Ne6 «PeryimpoBaHue CHJIbI TOKA peocTar, HUCTOYHHUK
peocTaToM» NUTAHUSA, KOMIUIEKT
IIPOBOJIOB, KJIIOY
41 ®dponTaibHasi 1adopaTopHas padora | Jlatunk Toka, jmatunk | 8§47, ynp.31
Ne7 «Onpenenenne conpoTHBJICHUS HANPsDKCHUSL,
NPOBOJIHUKA NPH MOMOIIHU aMIEPMETp 5
amMIepMerpa u BOJIbTMETPa» ABYXIPCACIBHBIM,
BOJIBTMCTP
ABYXIIPCACIbHBIN,

pe3UCTOpbl, UCTOYHUK
MUTAHUS,  KOMILJICKT

IMPOBOAOB, KIIHOY
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42 IlocnenoBaTenbHOE COCAUHECHUE Jlatuuk TOKa, Aatuuk 848, ymp.31(1,3,4)
MIPOBOTHUKOB. HATIPSDKE HUS,
aMIIepMETpP
NIBYXIIPEEIbHBIMN,
BOJIBTMETP
NIBYXIIPEEIbHBIMN,
PE3UCTOPBI, HCTOYHUK
MUTAHUS,  KOMILICKT
MPOBOJIOB, KITFOY
43 [TapannensHOE cOeTMHEHHNE Jlatuuk TOKa, Aartuuk 849, ynp.33(4.5)
TTPOBOTHUKOB. HATIPSDKCHUS,
aMIIepMeTp
NIBYXIIPEEIbHBIM,
BOJIBTMETP
NIBYXIIPEECIIbHBIM,
PE3UCTOPBI, HCTOYHUK
MUTAaHUS,  KOMILIEKT
MPOBOJIOB, KITIOY
44 O6o06maromuii ypok no teme «Cuna §32-43 noBropenue,
TOKA, HATIPSDKEHHE U CONPOTHUBIICHUE Ne1057,1061,1077,
TIPOBOTHUKA 1082,1112,1118
45 KonTpoabHas padora Ne3 «Cuia
TOKA, HANIPSIKeHHe W CONPOTHUBJIEHUE
NPOBOHUKA»
46 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO 851,52, ymip.34(1,2)
Toka. EquHuIer paboTsl
ANEKTPUYECKOT0 TOKa MPUMEHSIEMbIE Ha
MIPaKTHKE.
47 ®ponTabHAN JadopaTopHasi padora | [latuuk Toka, 8§52, Ne1150,1152,1156
Ne8«H3mMepeHre MOIIHOCTH M PA0OTHI | JaTYUK
TOKA B 3JIeKTPUYECKOMH J1aMIie». HaAIPSDKEHUS,
amMIepMeTrp
JIBYXIIpEACIbHbIN,
BOJIbTMETP
JBYXIPEIeIbHBIH,
JaMIOYKa, UCTOYHHUK
MUTaHUS, KOMITJIEKT
IPOBOJIOB, KIIIOY
48 HarpeBanue npoBoTHUKOB 853, 55,56, ynp.37(1-3)
ANEKTPUYECKUM TOKOM. 3aKkoH JIkoyrs
— Jlenna. Jlamna HakaJIuBaHUS.
DneKTpUuecKre HarpeBaTeIbHbIe
npubopsl. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenu.
49 Konnencarop. 854, ymp.38
50 Pemenue 3amau. Ne1947-1949
51 KonTpoabHnas pabora Ne4 « Pabora u

MOIIHOCTB JJICKTPHYECKOr0 TOKA.
3akon /Ixoyasi-Jlenna».
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52 MaruuTHO€ 10JI€ TOKA. 857,58, ymp.40
53 ONEKTPOMArHATHI M X TIPUMEHEHUE. 8§59, ynp.41
54 ®poHTaNbLHAsN J1a00paTOPHAs 860
padora Ne9 «Coopka
3JIEKTPOMATHUTA M UCTIBITAHNE €T0
JeHCTBHUA.
95 [TocTositnHbie MarHUTH. MarHuTHOE /leMoHCTpauuma 861
I10JIC MIOCTOSTHHBIX MarHUTOB. «3Mepenne oJist
IIOCTOAHHOI'O
MarHuTa». JOaTYUK
Mar"dmuTHOIroO Iojs, I10-
CTOSIH HBEIM MarHuT I10-
JIOCOBOM
56 MaruuTHo€ 10JI€ 3eMIIH. Jlatuuk  mareuTHOrO | 862
moJjisi, II0 CTOSHHBIN
MarHuT  ITOJIOCOBOM,
JIMHEHKa
N3MCPUTECIIbHAA
S7 JleficTBHEe MAarHUTHOTO TOJIA HA JleMoHCTpanys
MPOBOJIHUK C TOKOM. DIIEKTPUUECKHI «3Mepenne
JABUT'aTCIIb (I)I)OHTaJIbHaﬂ MATHUTHOTO IIOJIS
JaboparopHas padora Ne9«Usy4yenue | pokpyr npoBOIHHKA
AIEKTPUIECCKOI0 ABUTIaTEJIsA C TOKOM)». JaT4HK
MOCTOSTHHOI'0 TOKA (Ha MOAEIH)». MarHuTHOTO  TIOJIf,
JBa ITaTHBa, KOM-
TIJICKT MIPOBO/IOB,
HMCTOYHHK TOKa,
KITFOY
‘ CBetoBble saBjeHus ( 10u)
58 Wcrounuku cBera. Pacipoctpanenue  |Qcgetutenb 863, ynp.44
CBCTA. C HCTOYHHMKOM CBETa
Ha 3,5 B, ucrounux
MUTAaHUS, KOMILICKT
MPOBOJIOB,  IIeJIeBas
muadparma
59 Ortpaxxenue cBeta. 3akoHbl OTpakeHUs: |OCBETUTENb c | 864,65,Ne1305-1307
CBETa. MCTOYHHKOM CBe- Ta
Ha 3,5 B, ucrounux
MMUTA-HUS, KOMILICKT
MPOBOJOB,  IleNeBas
muagparma, MOJYIIH-
TUHAP, TUIAHIIET Ha
MJIOTHOM  JINCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
60 ITnockoe 3epkano. M3o6pakeHue B 866, ynp.46(1,3,4)
MIJIOCKOM 3€pKaJie.
61 [Ipenomiienue cBera. 3akoH OcBeTHTEITh c | 867, ynp.47(1-3)

MpCIOMIICHUA.

NCTOYHUKOM CBC- Ta

Ha 3,5 B, mcToyHHK
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MUTAHUS, KOMILICKT
[POBOJIOB,  IIEJIeBast
muadparma, TMOJTYIIH-
TUHP, TUIAHIIET Ha
[JIOTHOM  JIUCTE C
KPYrOBBIM
TPAHCIIOPTUPOM
62 Jluna3el. OnTHdeckas cuja JINH3bL. 8§68, ynp.48
63 N300paskenus, TaBacMbIe JTHH30M. 869, ymp.49
64 dpouTanbHas JadopaTopHasi padoTa | Ocgerurelb C 868,69
Nell. HWCTOYHUKOM CBETA
«ITonyyeHue n300pakeHus1 NpU Ha 3,5 B, uCTOUHMK
NOMOIIH JIMH3bD). MUTAHMS, KOMILIEKT
MIPOBO/IOB, IIIe-
neBas nuadparma,
SKpaH CTaJbHOM,
HaIPaBJISIONIAs C
WU3MEPUTEIIBHON
IIKaja0M, coOu-
paroIue JTUH3bI,
pacceuBaroast
JIMH3a, CIIaiI
«Mogaenb npen-
METa» B perTepe
5 I'na3 u 3penue. bausopykocts u 870
JATBbHO30PKOCTh. OUKH.
66 Pemenue 3amauy. 867-69
67 KonTpoabHas padora Ne5 «
HToroasi KOHTPOJIbLHAsA padoTa»
\ IToBTOopenue (14)
68 AHanu3 o1mmOOK JOMYIICHHBIN B
HUTOTOBOW KOHTPOJILHOHM paboTe
KanennapHo-temaTnuyeckoe nianupoBanue 9 kjacc.
Ne | Mara Conep:kanue(TeMa ypoka) Hcnons3oBanune Ipumeuanue
/I 000py10BaHUA
3akoHbl B3auMo/ieiicTBHA ¥ IBHKeHUs TeJ (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, ynp.1 yctHO
OTCYeTA.
2 ITepemenenue § 2, Bomp, ymp. 2
YCTHO
3 Onpenenenre KOOPAUHATHI § 3, Bomp, ymp.3(1)
JIBUKYIIETOCS Tena.
4 CKopocCTh MPSAMOTUHEHHOTO
PaBHOMEPHOTO JIBIKEHUSI.
5 Ilepemenienue npu NpsAMOJIUHEHNHOM § 4, ynp.4
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PaBHOMEPHOM JIBH)KECHUH.
6 I'paduku 3aBUCHMOCTH
KHHEMATUYECKUX BEITUYHH OT BPEMEHU
MIPH TPSIMOJIMHEHHOM PaBHOMEPHOM
JIBUKCHUM.
7 Cpennsisi CKOPOCTb.
8 [IpsiMonmHEeHOE paBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIBH)KEHUE. Y CKOPEHUE.
9 CxopocCTh MPSMOJIMHEHHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBH)KECHUSI.
I'paduk ckopoctu
10 [Iepemenienue mpu NpsIMOJIMHEHHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JBWKCHUU
11 [Tepemenienue Tena npu §8, ymp.8(1)
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JMBIDKEHUH 0€3 HavabHOW CKOPOCTH
12 JlabopatopHnas padora Ne 1 ITarus 1446, 1451
«HccnenoBanne paBHOYCKOPEHHOTO 1ab0paTOPHBIH,
JBUKEHHS 0€3 HadallbHOM CKOpOCTH>> | MEXaHW4YeCcKasl
CKaMbs, Opycok
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JTaTYNKaMU,
MarHUTOYIpaBIIsieM
bI€ TEPKOHOBBIE
JaTYNKH
CEKyHJIoMepa
13 Pemtenue 3amauy.
14 I'paduku 3aBUCHMOCTH
KMHEMAaTUYECKUX BEJTMYUH OT BPEMEHU
MIPH MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JBUKCHHUH
15 Pemtenue 3amay
16 KonTtpomnbnas pabora Nol
17 OTHOCUTENBHOCTD JIBH)KECHMUSI. § 9. Yup.9(1-4)
18 HuepimanbHble CUCTEMBI OTCUETA. §10, ynp.10
Ilepssbiii 3akoH HeroTOHA
19 Bropoii 3akon HeroToHa dpoHTanbHAS §11, ymp11(2,3)

nabopaTopHas padorta
Ne 1

«3yuenue
JIBYDKEHUS Teja MpH
JEUCTBUU CHIIBI
TPEHUS»:
JIepEeBSIHHBIN OPYCOK,
Ha0op TPy30B,
MeXaHHUYEeCKast
CKaMbsi, TUHAMOMETD.
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®poHTaNBHAA
naboparopHas pabota
Ne 2

«M3yueHue
JIBMDKCHUS CBSI3aHHBIX
TEJ»: IITATHUB
1a00paTOPHBIH,
MeXaHHUECKast
CKaMbs, Opycok
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
TaTYHNKaAMH,
MarHUTOYIIPABIISIEMBI
€ TepKOHOBBIE
TATYUKA
CEeKyHJIoMepa, Habop
rpy30B, OJ0K
HETIOIBFKHBIN, HUTh

20 Tperwnii 3akon HeroToHa §12, ynp.12(3)

21 CB0OOTHOE TTaJICHHE TEJ §13, ymip.13(3)

22 JIBmxeHue Tesa, OpoIeHHOTO §14, ynp.14
BEepTHKaIbHO BBepX. HeBecomocTh

23 JlabopaTtopnast pabota Ne 2
KU 3mepeHne yCKOpeHus: CBOOOTHOTO
IagcHus >

24 3aK0H BCEMHUPHOTO TATOTCHHUSI §15, ynp.15

25 Yckopenue cBOOOIHOTO TaJCHUS Ha §16, ynp.16(1-4)
3emJie ¥ IpYrux HeOECHBIX TeNax.

26 Cuia ynpyrocTu.

27 Cuia TpeHust

28 [IpssMonMHENHOE M KPUBOJMHEHHOE §17,18,ynip.17,(1),yn
JBIKEHUE. [IBrKeHne Tea 1mo p.18(1,4)
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJIYJTIO
CKOPOCTBIO.

29 Pemenue 3amau §19, yp.17(2),

yrp.18(5), ynp.19(1)

30 VckyccTBEHHBIE CIYTHUKH 3€MJIN

31 Nmnynbce Tena. 3akoH cOXpaHEHUs §20, ymip.20(2,4)
MMITyIIbCa

32 PeaktuBHOE nBMXKEHUE. PakeThl. §21, ynp.21(2,4)

33 PaGora cusbl.

34 IToreHnmanbpHasg ¥ KHHETHYECKAS
SHEprus

35 3aKOH COXpaHEHUsI MEXaHUYECKOM §22, ynp.22
SHEPTrUH.

36 KonTposnsHas padota Ne 2

Mexannyeckue KoJae0aHnus U BOJHLI.3BYK.(15 yacoB)
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37 KonebarenpHoe BHKEHHE. §23, ynp.23
38 CB00OOIHBIE KOJICOAHUS. JleMOHCTpAIH
Konebarenbuble cuctembl. MasTHUK.  («KosebaHust
HUTSTHOTO MasTHUKA U
CBOOOHBIE
KoJieOaHus Tpy3a Ha
NPY)KUHE»: TaTIYHK
YCKOPEHHSs, IITAaTHB C
KpernexoM, Habop
rpy30B, HUTh, HA0OP
NpY>KUH
39 Benuunzbl, Xapakrepusyromnimue §24, 25, ynp.24(2-5)
KoJiebaTenbHOE ABMKECHHUE.
40 I"apmoHnueckne koyeOaHus.
41 Jlaboparopnas pabora Ne 3 TaGoparopHas paGora | 1777, 1780
KMHccnenoBanne 3aBUCUMOCTH NIEPHOAA «3ydenne koneba-
Y 4aCTOTHI CBOOOJHBIX KOJIEOaHUI HUi Tpy3a Ha
MasTHUKA OT JJIUHBI €TO HUTH>> PYKUHEN:
KOMIIBIOTEP, TaTUYNK
YCKOPEHHS, IITATHB C
Kperexom, Habop
MPYKUH Pa3HOM
PKECTKOCTH, HAOOP
rpy3oB o 100 r.
JlaGoparTopnas paboTa
«3ydenne konebda-
HUW HUTSHOTO
MasiTHUKa»:
KOMIIbIOTEP, JaTYUK
YCKOpEHus, Ipy3 ¢
KPIOUKOM, JIErKast U
HepacTsKUMasi HUTh,
pyneTka
42 3aryxaromue KojebaHus. §26, ymp.25.
BLIHy)KL[eHHLIC KOJIeOaHUS. HIpe3CHTaluA
«MexaHHUYeCKUe KoIeOaHust
B  mpupope, ObIty U
TCXHHKE»
43 Pe3onanc. §27, yip.26
IIpesenranus
«MexaHMYECKHI pe30HAHC»
44 Pacnipoctpanenue konebanuii B cpene. 828
BouHbL.
45 Jnuna BosHbl. CKOPOCTH §29. Ynp.27
pacrpocTpaHeHus! BOJIH.
46 Hcrounnku 3ByKa. 3ByKOBBIE §30. Vop. 28
KoJIe0aHuUs. Tpe3eHTalHs
«YnpTpasByk»,«Hpa3Byk
»
47 Bricora, [TeMOp] ¥ TPOMKOCTB 3ByKa §31, ynp. 29
48 PacnipoctpaneHnue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
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BOJIHBL
49 OTtpakenue 3ByKa. IX0. 3BYKOBOI 833
pe30HaHC.
50 Pemenue 3amay.
51 KontponsHas pabora No
3« Mexannueckue KojaeOaH!s U BOJIHBI.
3ByK>
DJIeKTPOMArHUTHOE noJie (24 yaca)
52 MaruauTtHoe noJje U ero rpagpudeckoe §34, ynp.31
n300paxeHue.
53 OnHOpPOHOE U HEOAHOPOIHOE
MarHUTHBIE TTOJIS.
54 Hamnpanenue Toka u HarpaBieHUE §35, ymp. 32(1-3)
JIUHUH €r0 MarHUTHOTO TOJIS
55 OO6nHapyxeHue MarHUuTHOTO TIOJIS IO €T0 §36, ynip.33
JEHCTBUIO HA HJIEKTPUYECKHUM TOK.
[IpaBuio J1IeBOi pyKH.
56 WHyKkiyst MarHUTHOTO TOJIS. 837
57 MarHuTHbIN IOTOK §38, ynp34(1)
58 SIBneHne AMEKTPOMarHuTHOM JleMoHCTpanys §39, ynp.36
WHIYKIWH. «SIBeHne
PIEKTPOMAarHUTHOM
MHIYKLIAN:
MTaTYMK HAIPSKEHMUS,
COJICHOM ]I,
[TOCTOSIHHBIN
M0JIOCOBOM MarHur,
Tpyoka [1BX,
KOMIJIEKT IPOBOJIOB
59 Jlaboparopnas pabota Ne 4 <KU3yuenue IToBoTpuTsh §39,
SIBJICHUS DJICKTPOMArHUTHOM Nel913,1915
MHIYKITHAU>>
60 Hamnpanenue HHIyKIIMOHHOTO TOKA. §40, ynp. 37
IIpaBuno Jlenna.
61 SIBieHre CaMOMHIYKITHH. §41, ymp.38
62 [lonydyenne n nepenada NEPEMEHHOTO  |[leMOHCTpALHS §42, ynp.39
3JIEKTpUYECKOro ToKa. Tpancdopmatop kI3mepenne
XapaKTePUCTHK
MEPEMEHHOTO TOKay!
TBYXKAaHAb Has
MPUCTaBKAOCIIMILIOTpa
&, 3ByKOBOIA
re’eparop, Habop
IPOBOJIOB
63 DNEeKTPOMAarHuTHOE MOJIE. 843
64 ONEeKTPOMAarHUTHBIE BOJIHBI §44, ynp.41(1)
65 Koneb6arenbHblit kouTyp. [lomydyenue §45, ynp.42

QJICKTPOMAIHUTHBIX KoJIeOaHMit
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66 [IpuHIMIBI PaIUOCBSI3U U TEIEBUICHMUSL. §46,ynp.43

67 WuTepdepentys u qudpakims ceera

68 DNeKTpOMAarHUTHAsI PUPOJA CBETA. 847

69 [Ipenomnenue ceera. duznyeckuii §48, ynp.44(2,3),
CMBICJI TTOKA3aTeIsl MPEJTOMIICHHSL.

70 Hucnepcus. [{Bera ter. §49, ynp.45(1,3)

71 THIIbI ONTHYECKHUX CIIEKTPOB. 850

72 Jlaboparopuas pabora Ne 5 Tadi. «Tums
«HabntoneHue CruionHoro u ONTUYECKUX
JIMHEWYATBIX CIIEKTPOB UCITYCKaHUS > CIICKTPOB

WCITYCKAHUSD)

73 [Tormolienne 1 UCITyCKaHUE CBETA 851
atomamu. [Iponcxoxnenue
JINHENYaThIX CIIEKTPOB.

74 Pemenue 3agau

75 KonTtponbHast pabota Ned «
DJIEKTPOMArHUTHOE TOJIE»

CTpoeHue aTomMa ¥ aTOMHOI0 siapa (20 yacoB)

76 PagmoakTMBHOCTS. 852

77 Mopenu aToMOB 852

78 PannoakTuBHBIC MpeBpaIieHUs §53, ynp.46
ATOMHBIX sJIep.

79 DKCHEePUMEHTATBHBIC METO/IBI 854
WCCIIETIOBAaHUS YaCTHII.

80 JlabopaTtopnast pabota Ne 6
KM3mepeHne ecTeCTBEHHOTO
paauanmoHHOro (oHa T03UMETPOM >

81 OTKpBITHE TPOTOHA M HEUTPOHA. §55, ynp.47

82 CocraB aToMHOTO siapa. SnepHbie §56, ynp.48(4-6)
CHJIBI.

83 Dueprus cBsa3u. Jledekr macc. §57, Borp.

84 Pemenue 3amay

85 Jlenenue sigep ypana. llennas peakiusi. 858

86 JlaboparopHas pabota Ne 7 <KU3yuenue
JieNieHus 7pa aToMa ypaHa 1o
¢doTorpadun Tpexon>>

87 SAnepuerit peaktop. [IpeoOpazoBanue 859,
BHYTpPEHHEH HEepPruu aTOMHBIX SIJEp B
JIEKTPUUYECKYIO SHEPTHIO.

88 ATOMHas1 JHEpreTukKa 860

89 buonornueckoe neicTBre paguanuu. 861

90 3aKOH paiMOaKTUBHOIO pacnaja

91 TepmosinepHas peakuus 862

92 DneMeHTapHbIE YaCTHLIBI.
AHTHUYACTHUIIEI

93 Pemrenue 3agau.

94 KonTtponenas padora Ne 5 «Ctpoenue
aToOMa U aTOMHOTO SI/Ipay
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95 Jlaboparopuas pabota Ne 8<<KOmenka
Mepro/ia Toaypacnaga HaXoAsAIuXcs B
BO3JIyXe MPOAYKTOB pacraja raza
pamgona>>. Jlabopatopnas padora Ne 9
KM3yueHHe TPEKOB 3apSKECHHBIX
YaCTHI] IO TOTOBBIM (poTorpadusiv>
Ctpoenne BeesieHHoi (5 4acoB)
96 Cocras, CTpOCHHE U TIPOUCXOKICHHE 863
CoJTHEYHOM CUCTEMBI
97 Bosnbmme mnanetst ComHEeYHOM 864
CUCTEMBI
98 Mautbie Tena COJTHEYHON CUCTEMBI 865
99 CrpoeHue, U3Ty9IeHHUE U IBOJIOIHUS 866
CoJHIIa U 3B€3]
100 CrtpoeHue u 3BoJIOINS BeeneHHo 867
| Hrorosoe noBropenune-24
101- O06o01IeHre U TIOBTOPEHHE
102

CHHCOK JUTEPATYPLI ¢ YKAa3aHUEM NepedyHs YIeOH0-MeTOANYECKOro o0ecrneyeHusi, CpeacTB

00VUYeHHS U DJIEKTPOHHLIX 00pa30BaTeJIbLHbBIX PECYPCOB.

=

o ok

o

9.

10.

11.

12.

13.

14.

Mapon A.E., Mapon E.A. ®uszuka. 7 knacc. JIunakruaeckue matepuansl. M.: JIpoda, 2019.
[Teppimkun A.B. @usuka. 7 kmacc. Y4eOHHMK s 001eoOpa3oBaTeNbHBIX yUpeKAeHUH. M.:
Hpoda, 2018.

®dunononu H.B. ®usuka. 7 xinacc. Meroaudeckoe nmocooue k yueonuky A.B. Ileppimkuna. M.:
Hpoda, 2018.

XannanoBa T.A., XannanoB H.K. ®usuka. 7 kimacc. Pabouas rerpans. M.: JIpoda, 2019.
XannanoBa T.A., XannanoB H.K. ®usuka. 7 kimacc. Tectel. M.: [Ipoda, 2019

[Teppimkun A.B. ®usuka. 8§ kimacc. Y4eOHUK aig 00mIeoOpa3oBaTeNbHBIX OpraHu3anuid. M.:
Hpoda, 2019.

2. ®unonouy H.B. ®usuka. 8 xmacc. Meronndyeckoe nocodue k yuebnuky A.B. Ilepbimkuna.
M.: Ipoda, 2018.

3. XannanoBa T.A. ®usuka. 8 kimacc. Pabouas rerpaas. M.: Jlpoda, 2014.

4. Mapon A.E., Mapon E.A., ITo3otickuit C.B. ®uzuka. 8 kiracc. COOpHUK BOIIPOCOB U 3aj1a4. M.:
Hpoda, 2019.

5. XannanoB H.K., XannanoBa T.A. COOpHUK TeCcTOBBIX 3ajaHuii mo ¢usuke. 8 kmacc. M.:
BAKO, 2019.

®dusuka. 9 ki1.: yueb. i o0meobpaszosar. yupexaeHuit. / A.B. I1éppiukun, E.M. I'ytHuk M.:
Hpoda, 2017.

dusmka. 9 kiacc: noypoyHsle miaansl o yueonuky A.B. I1épeimkuna, E.M. I'yTHUK / aBT.-coCT.
C.B. boOpoBa. — Bonrorpan: Yuutens, 2017. — 175 c.

®wuzuka: 3agaunuk: 9 — 11 xin.: Yueb. nocodue as obuieoOpazosar. yued. 3aBeneHuit. — M.:
Hpoda, 1996. — 368 c.: mi. — (3agauauku «Ipodsr»).

®wusuka. Tectol. 7 — 9 xnaccwl. Kabapaun O.D., Opnos B.A. YuebH. - meToq nocobue. — 4-e u3f.,
crepeotut. — M.: [lpoda, 2000. — 96 c.: u.
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15. ®usnyeckuii HSKCIEpUMEHT B cpeiHeil mkoie: Mexanuka. MosnekynspHas (pu3nka.

OnexrpoauHamuka / [llaxmae H.M., [llunos B.®. — M.: IIpocsemienue, 1989. — 255 c.: un. — (b-xa
yuutenst pu3nkn).

16. JlozoBenko C.B., Tpymmna T.A Peanuzamnus 00pazoBaTelbHBIX MPOrpamMM Mo GU3MKE C HCIOIb30BAHUEM
o0opynoBaHus 1aeTckoro rexHomnapka «llIkonbubiit KBanTopurom» Mocksa, 2021

Humepnem-pecypcot:

1.bubnmroTeka — Bce mo npeamety «®Pusnkay. — Pexxum nocryma: http://www.proshkolu.ru
2.BuzneoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3.Enmunas komnekuus UUQPPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum nocryma: http://school-
collection.edu.ru

4 WNHTepecHble MaTEepUaIbl K ypoKaM (M3HUKHU 1O TeMaM; TECThI [0 TEMaM; HArJISAHbIC MOCOOHS K YPOKaM.
— Pexxum mocryna: http://class-fizika.narod.ru

5. lludporsie oOpa3zoBaTeabHbIC pecypchl. — Pexxum pocrtyma: http://www.openclass.ru

6. DieKTpoHHBIE yueOHUKH 10 (usnke. — Pexum nocryna: http://www.fizika.ru
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