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HHOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpaMma eCTECTBEHHOHAYyYHOHW HAIPaBIEHHOCTH MO (HU3MKE C HCIOIb30BaHHEM 00opynoBaHMs LeHTpa «Touku pocra» s 7-9  KiaccoB
OCHOBHOM IIKOJIbI COCTaBJIEHA U pa3pabOTaHa B COOTBETCTBUU C:

®denepanbHBIM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoit denepanuu» (¢ U3M. H JIOIL.,
Bcrym. B cuiy ¢ 01.09.2020);

tpeboBanusivn  DeepaibHOTO0 TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHIApTa OCHOBHOTO o0O0Imero oOpaszoBaHus (yTB. TMPUKA30M
MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @enepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

[TacmopTom HanmoHansHOTO MpoekTa «ObpazoBanue» (yrB. npesuauymom Cosera nipu [Ipesuaente PO no crpaternueckoMy pa3BUTHIO U
HAIlMOHAJILHBIM MTPOEKTaM, TPOTOKOJ OT 24.12.2018 Ne 16);

lNocynapctBenno#t mporpammoit Poccuiickoit ®denepannu «Pazputue oOpazoBanus» (yrB. Ilocranosnenmem IlpaBurensctBa PO ot
26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yrBepkIeHUU rocyaapcTBeHHOW mnporpammbl Poccuiickoit @enepanuu «Pa3Butue
00pazoBaHUs»;

ABTOPCKOM ITPOrpaMMoii OCHOBHOI'O 001iero oopasoBanus o ¢usuke it 7-9 kinaccos (A. B. [1épeimkun, E.M.I'ytHuk, M., «/poda», 2015 1.);
y4eOHBIM IIJIAHOM M OCHOBHOM 00pa3zoBaTenbHOi# mporpaMmmel MBOY Bepxuecmacckas COIL;

MeTouyeckUMH PEKOMEHIAIUSAMU 110 CO3JaHuI0 U (YHKIIMOHMPOBAHHIO B OOIIE00pa30BaTEIbHBIX OPraHU3aLMAX, PACIOJIOKEHHBIX B
CENIbCKOM MECTHOCTH M MaJbIX TOpOJiaX, IIEHTPOB OOpa30BaHUs €CTECTBEHHOHAYYHOW M TEXHOJOTWUYECKOW HampaBieHHocTer («Touka
pocta») (YTBepKaeHsl pacropsukenneM MunucrepeTBa mpocsemienus Poccuiickoit @eneparuu ot 12 stuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanmusyercs B yaueOnukax A. B. Ilepprmkuna «®@usnka 7 xmacey, «Pusmnka 8 kinacey, «@usnka 9 xinacey, [leppimkun A. B., yaeOHuK 115
obmeobpa3oBaTenbHBIX YIeOHBIX 3aBeneHuii. M.: Jpoda, 2020

[IporpaMMma ompenensieT coJiepKaHue U CTPYKTYPy y4eOHOro Marepuaa, oClIeIOBaTeIbHOCT €ro H3y4eHUsI, MyTH (GOPMHUPOBAHUS CHCTEMbI 3HAHUH, YMEHHIA
U CIIOCOOOB JIEATEIbHOCTH, PA3BUTHSI, BOCIIUTAHUSI U COIIHATH3AIIUH YYaIIuXCsl.

Coznanme nentpa «Touka pocray mpeanosnaraeT pa3BuTue oOpa3oBaTelbHON HHPPACTPYKTYphl 00IIe00pa30BaTeNbHON OpraHu3alud, B TOM
YHUCJIe OCHAIEHHEe 0011e00pa3oBaTeIbHON OpraHU3alliH:

1. obGopynoBanuem, cpeiCcTBaMU OOy4YEHHs] M BOCIHMTAHUS JUIA U3y4EHUS (B TOM YHCIE SKCIEPUMEHTAIBHOT0) IPEIMETOB, KYPCOB, TUCIUILINH
(Momyneil) ecTeCTBEHHOHAYYHOW HAMpaBICHHOCTH NpPHU pealu3alliil OCHOBHBIX 0011e00pa3oBaTeNbHBIX MPOTPaMM M JOMOJHUTEIBHBIX
0011e00pa3oBaTenbHBIX MPOTPaMM, B TOM UHKCIIE JUIsl paCIIMpPEHus coaepxkaHus yueOHoro npeamera «Dusznkay;

2. o0opynoBaHHEM, cpelcTBaMH OOy4eHUS U BOCIUTAHUS Ul peaju3allid MPOrpaMM JOTOTHUTENHLHOTO0 OOpa3oBaHMs €CTECTBEHHOHAYYHOU
HaIlpaBIIEHHOCTEN;

3. KOMIBIOTEPHBIM U UHBIM 000PYIOBAHHUEM.

[IpodunbHblii KOMIUIEKT oOOpymoBaHusi obOecriednBaeT ASPGEKTUBHOE OCTIKEHHE O00pa30BATENBbHBIX pE3yIbTaTOB OOYYAIOIIUMUCS TI0
MporpaMMaM €CTeCTBEHHOHAYYHON HAIPaBICHHOCTH, BO3MOXHOCTh YIIYyOJEHHOTO W3Yy4eHHsI OTIENbHBIX TPEIMETOB, B TOM YHCIE IS
(dbopMupoBaHHsS M300pPETATENHCKOTO, KPEATUBHOTO, KPUTUUYECKOTO MBIILICHUS, Pa3BUTHS (YHKIIMOHATIBHOW TPAaMOTHOCTH y OOYYarolIMXCs, B TOM
YUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTUYECKOM.



DKCIIEpUMEHT SIBIISIETCS UCTOYHUKOM 3HaHMM M KPUTEPUEM MX UCTUHHOCTH B Hayke. KoHuenus coBpeMeHHOro oOpa3oBaHMUsl [10/Ipa3yMeBaeT,
YTO B Y4€OHOM 3KCIIEpUMEHTE BEAYLIYIO POJIb JOJDKEH 3aHATh CAMOCTOATEIbHBINM MCCIEN0BATENbCKUIM yueHHYecKuil akcriepumeHT. CoBpeMeHHbIE
OKCIICPUMCHTAJIBHBIC HCCICAOBAHUA 110 C];)I/IBI/IKG YK€ TPyAHO MPCACTAaBHUTH 0e3 HCHONb30BaHHUSI HE TOJIBKO AdHAJIOT'OBbIX, HO H III/I(i)pOBI)IX
U3MEpUTENbHBIX NpuOopoB. B @PenepasibHOM rocygapcTBeHHOM oOpas3oBarenbHOM cranaapte (mamee — PI'OC) nmpommcaHo, yTO OAHUM U3
YHUBEPCAJIbHBIX Y4EOHBIX

neiictBuit (mamee — YVY]), npuoOperaeMplx yYaliUMHCS, TOJDKHO CTaTh YMEHHE «IIPOBEACHHS OIBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX
HCCIIeI0BaHUM, IPSIMBIX M KOCBEHHBIX U3MEPEHHUH C UCTIOJIb30BAaHUEM aHAIIOTOBBIX U IIU(POBBIX U3MEPUTETBHBIX TPUOOPOBY.

VY4eOHBbIN SKCIIEPUMEHT M0 (U3MKE, TPOBOAUMBIN Ha TPaIUIIMOHHOM 00OpynoBaHuU (0e3 mpuMeHeHus: HU(pPOBbIX JadopaTopuil), HE MOKET B
MOJIHOM Mepe o0ecrneunTh peleHre Bcex o0pa3oBaTeNbHbIX 3a7jad B COBPEMEHHOI mikose. CrnoKuBIIascs CUTyalusi oOycIOBJI€Ha CYLIECTBOBAaHHEM
psina mpooiem:

®  TPAAWIIMOHHOE IIKOJHHOE OOOpYyIOBaHWE W3-3a OTPAHUYCHHS TEXHUYECKUX BO3MOXXHOCTEH HE TO3BOJISIET MPOBOJAWTH MHOTHE
KOJIMYECTBEHHBIE UCCIICIOBAHNS,

®  IUTENBbHOCTH MPOBEACHUS (PU3NUECKUX HCCIET0BaHUI HE BCETJa COTJIaCyeTCs C [UTUTEIbHOCThIO YUeOHBIX 3aHATHH;

®  BO3MOXXHOCTh MPOBEACHUA MHOTUX (PU3NUECKHUX HCCIEA0BAHUN OTpaHNYMBAETCS TPEOOBAHUSIMHM TEXHUKHU 0€30MaCHOCTH U JIp.

Hudposas nadboparopust KapAUHAIBLHBIM 00pa30M U3MEHSET METOJIMKY U COJEPKAHUE SKCIIEPUMEHTAIBHON NesITeNbHOCTH U MIOMOTaeT PEIINTh
BbIIIeTIepeunciaeHHble Tpobaembl. [llupokuilt crnektp 1UpPOBBIX JATUYUKOB IO3BOJSET YdYalIMMCS 3HAKOMUTBHCS C MapameTpaMu (U3HMUecKOro
AKCIEPUMEHTAa HE TOJBKO Ha KaYeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHe. C MOMOIIbIO HU(PPOBOIl 1aOOpaTOPUU MOKHO MPOBOIUTH ATUTEIbHBIH
AKCIEPUMEHT JJa’Ke B OTCYTCTBUHU dKcIiepuMeHTaropa. [Ipu 3Tom uzMepsiembie JaHHbIE U Pe3yNbTaThl UX 00pabOTKHU 0TOOpaKar0TCsS HEMOCPECTB CHHO
Ha 3KpaHe KOMIIbIOTEpa.

B mponecce GpopmupoBaHus 3KCIIEPUMEHTANBHBIX YMEHHHM MO (QU3UKE YyYalIUHCS YUUTCS MPENCcTaBisATh MH(OpMaLHi0 00 HCCIETOBAaHUM B
YeThIPEX BUAAX:

L B Bep6aJ'IBHOMI OIMHCBIBATH OJOKCICPUMCHT, CO34aBaTb CJIOBCCHYKO MOJCJIb IJSKCIICPUMCHTA, (I)I/IKCI/II)OBaTL BHHMMAHHUC Ha HU3MCPACMBIX
(1)I/ISI/ILICCKI/IX BCIIMYHNHAX, TCPMHUHOJIOTUH,

L B TAaOJIMYHOM: 3aIOJHSITH Ta6J'II/II_IBI JAaHHBIX, JICKAIIIUX B OCHOBC ITOCTPOCHHA I‘pa(bI/IKOB (HpI/I 9TOM Yy Yy4YallUuXCsl BO3HUKACT IICPBUYIHOC
MpEACTaBJIICHUEC O Maciradax BeJ'II/I‘lI/IH);

L B Fpa(l)I/I‘-ICCKOMI CTPOUTH Fpaq)I/IKI/I 10 TaOJIUYHBIM JaHHBIM, YTO IIO3BOJISACT HepeﬁTI/I K BBIABHIKCHUIO T'HIIOTE3 O XapaKTEpC 3aBUCUMOCTH
MCKIAY (I)I/I3I/I"ICCKI/IMI/I BCIIMYNHaAMHU (HpI/I 9TOM YYHUTCJIb ITIOKA3BIBACT MMPCUMYIICCTBO B BU3YyaJIM3allUN 3aBHCHUMOCTEH MCKAY BCIIMYMHAMU, HAITIAAHO CTh
n MHOFOMepHOCTB);

o B aHAJIUTHUYCCKOM (B BUAC MATCMATHYCCKHX ypaBHeHPIfI)Z MNPpUBOAUTE MATECMATUYCCKOC OIIMCAHUC B3aMMOCBA3U (I)I/I?»I/I‘IGCKI/IX BCJIMYMH,
MaTeMaTu4CcCKoOC 0606H_ICHI/IC MOJIYYCHHBIX PC3YJIbTATOB.

Hepexo;[ K KaKJAOMY oTally IMpeAaACTaBJIICHUA I/IH(I)OpMaI_II/II/I 3aHUMacT JOCTAaTOYHO OOJIBIION IMPOMECIKYTOK BPECMCHH. Be3yCJ'IOBHO, B 7—9 kiaccax
9TOT IpoUeCC HCO6XOI[I/IM, HO B CTApIIHX KJIacCaX 3TO BPEMA MOXKHO ObLIO OBl OTBECTH Ha peUICHUC 0oJiee BaXKHBIX 3amad. B aToMm miane I_II/I(prBLIC



71a00paTOPHH TO3BOJISIIOT CYHIECTBEHHO 3KOHOMHUTH BPEMs, KOTOPOE MOXHO MOTPATUTh Ha (POPMHUPOBAHME UCCIENOBATEIBCKUX YMEHUH ydamuxcs,
BBIPAKAIOLUXCSA B CIEYIOIIMX JACHCTBUAX:

e  omnpejesieHue MpooOIeMBbl;

®  [IOCTaHOBKA HCCJIEIOBATENBCKOM 3aa4H;

®  [UIAHUPOBAHME PELICHUS 3a/1a4U;

MOCTPOEHUE MOJICIIEH;

BBIJIBUOKEHUE THUTIOTE3;

SKCIEPUMEHTAIbHAS MPOBEPKA TUIOTES;

aHaJIN3 JAHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHUI;
(hopmyIMpoBaHUE BHIBOJIOB.

[Tocnennue roapl y ydamuxcsi HaOMIOIAeTCS HHU3Kash MOTHBAIUS W3YYCHHsI €CTECTBEHHOHAYYHBIX IWCITUIUIMH W, KaK CIEJICTBHUE, TaJcHUE
KadecTtBa oOpazomanus. [ludpoBoe ydeOHOE 00OpPYHAOBaHHE IMO3BOJISIET YYATAMCS O3HAKOMHUTBHCS C COBPEMEHHBIMH METOJaMH HCCIEAOBaHUS,
MPUMEHSAEMBIMU B HayKe, & YUYUTEII — MPUMEHATh Ha MPAKTUKE COBPEMEHHBIC IMENarorM4ecKue TeXHOJOTHH. [103TOMy TiIaBHON COCTaBIISIIOIIEH
KoMIUTeKTa « TOYKOM pocTay SBISIIOTCS U(PPOBBIE 1a00paTOPHH.

[Ipenmaraemas mporpamMma pean3yercst ¢ TOMOIBI0 YIeOHO-MeToquIecKuX KoMruiekToB (Y MK).
YMK u1s k& 10r0 Kilacca BKITIOYaeT: yueOHUK, 3a/Ia9HUK, METOAMYECKAE MATEPUAITBI [T YIUTENs, CAMOCTOSATENHHBIE U KOHTPOILHBIE PAOOTHI.
[Mnanupyrores cnenyromnpe GopMbl OpraHU3aluK yaeOHOTo mpoiecca: GPOHTANBHbBIC; KOJIICKTHBHBIE, TPYIIOBBIC; padoTa B mape; WHIWUBHUIyabHEIC.
B npenopaBanuu mpeaMera OyJAyT UCIONB30BaThCS CIEAYIOIMIME TEXHOIOTHMH W METOJBI: JTMYHOCTHO-OPUEHTUPOBAaHHOE OOydeHHe; MpoOlieMHOE OOydYeHHe;
g depeHupoBaHHOE 00YIEHNE; TEXHOIOTHH O0YUIEeHHsI Ha OCHOBE PEIIeHHs 33/1a4; METO/IBI HHANBUAYAIEHOTO 00ydeHHSI.
OcobOeHHOe 3HAYEHHE B MpPENOJaBaHUK (PU3MKKM HWMeEeT WIKOJbHBIN (U3UYECKHI DKCIEPUMEHT, B KOTOPBIA BXOAAT JEMOHCTPAIMOHHBIN 3KCIIEPUMEHT U
CaMOCTOSATENbHBIE TA00PAaTOPHBIE PA0OTHl YHAIITIXCS.
Leabio udyyennsi puU3NKU B OCHOBHOM IIKOJIE SIBJISICTCH:
1) B HAaNpaBJIeHHH JHYHOCTHOIO Pa3BUTHS
- BOCIIUTaHHUE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOOOPA30BAHUIO HA OCHOBE MOTHBAIIUK K OOYUYCHHUIO U MO3HAHUIO;
-opMupoBaHHEe IEHHOCTH 3I0OPOBOTO M 0€30MacHOro 00pasa »KHU3HHU, MPABUI WHUBUIYAILHOTO M KOJJICKTUBHOTO 0E30MACHOTO MOBEICHUS B Up €3BBIYAHHBIX
CUTYaIUAX, YIPOXKAFONIMX YKU3HU U 3JI0POBBIO JFO/ICH, MPABUJI MOBEJCHUS Ha TPAHCIIOPTE U Ha J0pOrax.

-BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH II03HATh IPHUPOAY, HEOOXOIMMOCTH Pa3yMHOIO HCIOIb30BAHMUSA [OCTHKEHUH HAyKd M TEXHOJNOTMH [Uisi
JabHENIIero pa3BUTHsI YEI0BEYECKOro OOIECTBa;

-pa3BUTHE YBAXKEHUS K TBOpPLIAM HAYKH M TEXHUKH; OTHOLICHUS K (PU3UKE KAK K HJIEMEHTY OOIIEUeT0BEUeCKON KyIbTyphl;

2) B MeTanpeJMeTHOM HaNpaBJIeHUH

OCBOCHHUE 3HAHUI O MEXaHWYECKHX, TEIUIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIMYMHAX, XapaKTEPU3YIOLUIUX 3TH SIBICHUS; 3aKOHAX, KOTOPHIM
OHU TMOAYMHAIOTCS; METOAAX HAyYHOTO [MO3HAHUS MPUPOABI U (POPMHUPOBAHUS HA 3TOW OCHOBE MPEACTABICHUN O (PU3MUECKOI KapTHHE MUDA;

OBJIaJICHHE YMEHUSMH MPOBOAWUTH HAOMIOACHUS NPUPOAHBIX SIBJICHUH, ONUCHIBATH M 00001aTh pe3yiabTaThl HAOMIOJEHWH, HCIONb30BAaTh IPOCTHIE
W3MepUTEbHbIE TPUOOPHI A1 U3ydeHUs (PU3NIECKUX SBJICHUHN; IPEACTABIIATh PE3yabTaThl HAOMIOACHUH UM U3MEPEHUH B BUAE TaOnuL, TpaduKOB U BBISBIATH Ha



3TOM OCHOBE AMIHMPHYECKHE 3aBUCHMOCTH; MPUMEHSATH MOMYYCHHBIC 3HAHUS AJS OOBSICHEHHs Pa3HOOOPA3HBIX MPHUPOAHBIX SBJICHHNW U MPOIECCOB, MPUHIIUIIOB
JEWCTBHS BAKHEHIINX TEXHMYECKUX YCTPOMCTB, AJIs pelieHus] GU3NUECKHUX 3a/1aY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIJICKTYyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B Iporecce pelleHus (Qu3nyeckux 3alad U BBIIOTHEHU S
9KCTIEPUMEHTAIIBHBIX HCCIIEIOBAHUH; CIIOCOOHOCTH K CaMOCTOSTEIbHOMY MPUOOPETEHHI0 HOBBIX 3HAaHWH MO (QU3MKE B COOTBETCTBHH C XKHU3HEHHBIMHU
MOTPEOHOCTSMHU M UHTEPECAMH;

- MICTIONIB30BaTh KOMITBIOTEPHBIC TEXHOIOTHH ISl pellleHns HHQOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX YYeOHBIX 3a/1a4, B TOM YHCIIe: BEIYMCIICHHE, HaNNCAHIE
IHCeM, COUMHEHUH, JIOKIa0B, pedepaToB, CO31aHHE PE3EHTAIMH U 1p.;

Ili1anupyemble pe3yabTaThl OCBOEHUS] Y4eOHOr0 nmpeamera « Puznkay.

JInyHOCTHBIMM pe3yabTaTaMM o0ydeHus Qpu3uke B 7-9 kinaccax SBISIFOTCS:

pa3BUTHE MMO3HABATENLHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH YUAIIUXCS |

yOSKIEHHOCTh B BO3MOXKHOCTH TTO3HAHUS TIPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOT'O MCIOIb30BaHUS JOCTIDKCHIN HAYKA U TEXHOJIOTHH IS TajbHEHIIIero
Pa3BUTHS YETIOBEUECKOTO O0IEeCTBAa, YBAKEHIE K TBOPIIAM HAYKU M TEXHUKH, OTHOIIICHHE K (DU3UKE KaK JIEMEHTY O0IIEYeTIOBEICCKON KYIbT yPhI;
CaMOCTOSTENbHOCTh B MPHOOPETEHNH HOBBIX 3HAHUN M MPAKTUIECKUX YMEHUN;

TOTOBHOCTH K BBIOOPY )KH3HEHHOTO ITYTH B COOTBETCTBHUH C COOCTBEHHBIMH MHTEPECAMH M BO3MOXXHOCTSIMH;

MOTHUBAIHS 00pa30BaTEILHON JIEATEIHLHOCTH MIKOJLHIUKOB HA OCHOBE JINYHOCTHO OPHEHTHPOBAHHOTO MOJXO0/1a;

(hopMupoBaHUE IEHHOCTHBIX OTHOIMIEHUH APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITHI U H300pETEHHH, pe3yIbTaTaM 0O0yIEeHHUS.

MeTanpeaAMeTHBIMHU pe3yJabTaTaMU o0yueHus Gpu3nke B 7-9 Kiaaccax SBISIOTCS:

OBJIa/ICHHE HaBBIKAMH CaMOCTOSITEIBHOTO MPHOOPETEHHsS HOBBIX 3HAHWHN, OpPraHM3alUy y4yeOHOH AeSTeNbHOCTH, IIOCTAHOBKH LENeH, IIAaHHMPOBAHUS,
CaMOKOHTPOJISI M OLIEHKH PE3YJIbTAaTOB CBOEH JEATENbHOCTH, YMEHUSIMU IPEABUIECTh BO3MOXKHBIC PE3YIbTaThl CBOMX JEHCTBUI;

MIOHUMAaHHE PA3IMUMi MEeXIy UCXOTHBIMH (haKTaMu M TUIOTE3aMU AJIsl X OOBACHEHUS, TEOP ETUYECKUMH MOJAENISAMHU U PealbHBIMU OOBEKTaMH, OBJIaICHHUE
YHHMBEPCAIbHBIMU Y4E€OHBIMU AEHCTBUSAMHM Ha IpUMEpax THIIOTE3 Ul OOBSCHEHUS M3BECTHBIX (PAaKTOB U 3KCHEPHUMEHTAJIBHON NPOBEPKU BBIABHIAEM bIX
TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOZEIIEH MPOLIECCOB MU SIBJIICHU;

(dhopMHpOBaHNE YMEHUI BOCIIPUHUMATh, NlepepadaThiBaTh U NPEIbABISATh HH(OPMALIUIO B CIIOBECHOH, 00pa3HOM, CHMBOJIMYECKOI (opMax, aHAIM3UPOBATh
U nepepabaThiBaTh MOMYYEHHYI0 MH(OPMAIMIO B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJadaMH, BBIICISTH OCHOBHOE COIEpXKaHHME NMPOYUTAHHOTO TEKCTa,
HAXOIUTHb B HEM OTBETHI Ha IIOCTABJICHHBIE BOIPOCHI U U3/1arath €ro;

MpUOOpEeTeHNE OIbITa CaMOCTOSTENBHOTO IIOMCKA, aHamM3a M oTOopa HH(GOPMALMU C UCIOJb30BAHHMEM pPa3lIWYHBIX HCTOYHUKOB M HOBBIX
MH(OPMALTMOHHBIX TEXHOJIOTHH JUI pPELIeHNs TO3HABaTeIbHbIX 3a1a4;

pa3BUTHE MOHOJIOTMYECKON M JMAJOrMYecKOW peud, YMEHHUS BbIpaXkaTh CBOM MBICIM U CIHOCOOHOCTH BBICIYIIMBATH COOECENHHKA, TOHUMATh €r0 TOUKY
3peHusl, MPU3HABATh IPABO JIPYroro 4enoBeKa Ha HHOE MHEHUE;

OCBOCHHE NTPHEMOB JACHCTBHUI B HECTAHJAPTHBIX CUTYaLUsIX, OBJIaICHUE IBPUCTHUECKUMHU METOJJAMHU PeLIeHUs TpolIieMm;

¢dopMupoBaHHEe yMeHHH paboTaTh B TPYIIE C BBHITOJHEHUEM PA3JIMYHBIX COLHMAJIBHBIX POJIEH, MPEACTaBIATh U OTCTAUBaTh CBOM B3IJISIBI U YOEXK ICHHS,
BECTU AUCKYCCHIO.

PeryasituBHble YY /]|



OO6yyaromuiics MOIy4IUT BOZMOKHOCTB 1Sl POPMUPOBAHHS CIEAYIOIINX PEryIsaTHBHBIX Y'Y /1.

4.

YMeHHe caMOCTOSTEILHO ONPENSNATh eI 00ydeHUs, CTaBUTh U (OPMYIMPOBATh HOBBIC 3aJaud B y4€0e M MO3HABATEIILHOW NEATEIBLHOCTH, Pa3BUBATh
MOTHUBBI 1 HHTEPECHI CBOEH MMO3HABATENbHON JIEATEIBbHOCTH.

OO6yyaromuiics CMOXeET:

Ul e o o o o

aHAJM3MPOBATh CYNIECTBYIOIINE U TUIAHUPOBATH OyAyIIre oOpa3oBaTelbHbIE PE3YIbTaThI;

HUICHTU(OUIUPOBATH COOCTBEHHBIC IIPOOJIEMBI M ONPEACIIATh TJIABHYIO MPO0JIEMY;

BBIJIBUTATh BEPCHH PEIICHUS MPoOIeMbl, (QOPMYJINPOBATH THIIOTE3bI, MPEABOCXHUIIATH KOHEUHBINH PE3YIIbTAT;

CTaBUTh LIENb JICITCIIBHOCTH Ha OCHOBE ONPECIIEHHON MTPOOIEMbI U CYIIECTBYIOIIMX BO3MOXHOCTEIH;

(dhopMyIMpoBaTh yueOHBIC 3a]1a4M KaK [Iard JOCTHKSHHUsI IIOCTABJICHHOM 11eJTU IS TEIbHOCTH;

000CHOBBIBATH IIETICBBIEC OPUEHTHUPHI M IPUOPUTETHI CCHUTKAMHU Ha IIEHHOCTH, YKa3bIBass 1 000CHOBBIBASI JIOTHUYECKYIO TIOCIEA0BATEILHOCTH II1aroB.

YMeHue caMOCTOSATEIBHO IJIAHUPOBATh MyTH JOCTHIKEHHS 1IeJIel, B TOM YHCJIe albTePHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hanboiee 3(pGeKTUBHBIE CIIOCOOBI
pelieHus yu4eOHbIX U MMO3HABATEbHBIX 3a7ad.

OOyuaronuiicss CMOXeET:

e e o o o

orpenensaTbh HeoOxoaumoe(bie) AecTBrUE(s) B COOTBETCTBUH C yUeOHOM M IMO3HABATEIBHOM 3aJja4aMH U COCTABJIATh aJITOPUTM €ro(MX) BBIIOIHECHHUS;
000CHOBBIBATH M OCYIIECTBIIATEH BEIOOp Hanbosee 3¢ (HhEeKTHBHBIX CITIOCOOOB peNIcHUs YICOHBIX U TO3HABATEIBHBIX 3a/1a4;

OIPEIEISITE/HAXOIUTh, B TOM YHUCIIE U3 TIPEITIOKCHHBIX BAPHAHTOB, YCIIOBUS JIJISl BRITIONHEHHS YYeOHOM M TO3HABATEIIbHOMW 3a71a4;

BBICTpanBaTh KU3HEHHBIE TIJIaHBI HA KPaTKOCPOYHOe Oymyiiee (3asBISTH LIEIeBble OPHEHTHUPHI, CTABUTH a/IEKBATHBIE UM 3aJladd W NpeAiarath 1eWCTBHUA,
yKa3bIBasi 1 000CHOBBIBAS JIOTHUYECKYIO ITOCIIEIOBATEILHOCTD 11aroB);

BBIOMPATH M3 MPEUIOKEHHBIX BAPHAHTOB W CAMOCTOSTEIHHO UCKATh CPEACTBA/PECYPCHI IS PEIICHHS 3a0a9i/JOCTHKEHHS TIENIH;

COCTaBJIATH IJIaH PENISHHs TPOOIEMBI (BBITOIHEHHS TIPOEKTa, TIPOBEICHHS CCIENOBaHu);

OIIPENeNATh MOTEHI[HATbHbIE 3aTPYIHEHHS [IPH PEIISHIH YIeOHOH 1 MO3HABATENBHON 3a/1a4X M HAXOIUTh CPEJICTBA /ISl X YCTPaHEHHS,

OITHCHIBATh CBOM OMBIT, O(OPMIISS €r0 I Tepeadil APYTHM JIFOSM B BHJIE TEXHOJIOTUN PELIeHHS MPAKTUIECKUX 3aa4 OMpeneEHHOro Kiacca;
IJTAHUPOBATH M KOPPEKTUPOBATH CBOKO HHIUBUAYAIBHYIO 00Pa30BaTENBHYIO TPACKTOPHIO.

YMeHre COOTHOCHTE CBOM JEUCTBUSA C INIAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH NIEATEIBHOCTH B TIPOIIECCE JOCTHKEHUS Pe3yIbTaTa,
OIIPENeNATh CIOCOOBI ASUCTBUNA B paMKax MPEUIOKEHHBIX YCIOBHI W TpeOOBaHUM, KOPPEKTHPOBATH CBOU JCHCTBUS B COOTBETCTBHH C M3MEHSIO IIEHCS
CUTYalLlUEH.

OOyJaromuiicst CMOXeT:

ONENEeNSTh COBMECTHO C IIE€IarOroM M CBEPCTHUKAMH KPUTEPHU TUIAHUPYEMBIX PE3YJIbTATOB M KPUTEPHH OLICHKU CBOEH ydeOHOH e TeTbHOCTH
CHCTEMaTHU3UPOBATH (B TOM YHCIIE BHIONPATh IPHOPUTETHBIE) KPUTEPHUH TUIAHUPYEMBIX PE3YJIbTATOB M OLIEHKH CBOCH JIeITeIbHOCTH;

OTOMpaTh MHCTPYMEHTHI JUIS OLICHUBAHUS CBOCH JEATEIbHOCTH, OCYIIECTBIATH CAMOKOHTPONb CBOSH JEATEIBHOCTH B paMKax MPEUIOKEHHBIX YCIOBUH M
TpeOOBaHMIA,

OLICHUBATh CBOIO JEATEIBHOCTD, apTyMEHTUPYS IIPHYMHBI JOCTHKEHUS WM OTCYTCTBUS IUTAHUPYEMOT'O Pe3yJIbTaTa;

HAXOIUThb JOCTaTOYHbIE CPEJCTBA AJIS BHIIOJIHEHNS yIeOHBIX JEHCTBUH B U3MEHSIOLICHCS CUTYallMM /WK [IPYU OTCYTCTBUU IUIAHUPYEMOT'O PE3yJIbTaTa;
paboras o cBoeMy IJIaHy, BHOCUTb KOPPEKTUBHI B TEKYIIYIO JIESITEIbHOCTh HA OCHOBE aHAIN3a U3MEHEHUH CUTYalluM JAJIsl IOIMyYeHHs 3aIUIaHu POBaHHBIX
XapaKTePUCTUK NPOLYKTa/pe3ybTaTa;



7.

YCTaHABJIUBATh CBSI3b MEXK]Y IOJIYYEHHBIMU XapAaKTEPUCTUKAMM IIPOAYKTA U XapaKTEPUCTUKAMU MPOLECCa AEATEIBHOCTH U 110 3aBEPLICHUU JEAT EIIbHOCTH
HpenaaraTh U3MEHEHUE XapaKTEPUCTUK IIpoLecca IS [TOJIy4YEHHUs YIIYUIIEHHBIX XapaKTEPUCTUK IIPOAYKTA;

CBEPSTH CBOU ACUCTBHUS C LENBIO U MPH HEOOXOJMMOCTH MCIPABIIATH OUIMOKH CAMOCTOSITEIBHO.

YMeHue onleHuBaTh NPaBUIBHOCTD BBITIONHEHHS YUeOHOH 3a/1a41, COOCTBEHHBIE BO3MOXKHOCTHU €€ PelIeHusI.

OO6yyaromuiics CMOXeT:

coO e o o

OIIpeNeNiTh KPUTEPUHU TIPABUIIBHOCTH (KOPPEKTHOCTH) BHITIOIHEHUS Y4eOHOM 3a7a4u;

aHAM3MPOBATh U O0OCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUIsl BHITOTHEHHS YaeOHOH 3a1auH;

CBOOOJIHO TOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPHSIMHU OLEHKA M CAMOOILIEHKH, HUCXOJISl U3 IENM U MMEIOIIUXCS CPENICTB, pa3indas pe3yabTaT U CHOCOOBI
JICUCTBUI;

OIIEHHUBATD MPOJYKT CBOEH JEATENLHOCTH IO 33JJAHHBIM H/HITH CAMOCTOSITEIILHO ONpe/eNIEHHBIM KPUTEPUSIM B COOTBETCTBUM C IIEIBIO JIEITEIbHOCTH,
00OCHOBBIBATH JJOCTM>KUMOCTBD I1€JTM BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OIEHKH CBOWX BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;
(UKCHPOBAThH M AHATTM3UPOBAThH TUHAMUKY COOCTBEHHBIX 00pa30BaTELHBIX PE3YIILTATOB.

Brnagenne ocHOBaMHM CaMOKOHTPOJISl, CAaMOOIIEHKH, TPHHATHS pEIIeHHH W OCYIECTBIEHUS OCO3HAHHOTO BbIOOpa B y4eOHOH W TIO3HABATENbHOI
JeATEIIbHOCTH.

OO0yJaronuicss CMOXKET:

HAOMIOATh M aHANM3MPOBATh COOCTBEHHYIO YYEOHYI0O W TO3HABATEIBbHYIO IEATENbHOCTh M JIEATENBHOCTh APYTHX OOYyYalomuXxcsi B IIporecce
B3aNMOIIPOBEPKH;

COOTHOCHUTDH peasIbHbIC U IIAHUPYEMbIE PE3yJIbTaThl HHANBUAYaIbHONH 00pa30BaTENbHON AESTENBHOCTH | JIENATh BEIBOJIBI;

NPUHUMATH pelieHue B yaeOHON CUTyallni U HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITEIIFHO OMPENeNATh IIPHYMHBI CBOETO YCIIeXa MM HEyCIeXa U HaXOIUTh CIIOCOOBI BBIXO/IAa M3 CUTYAIlH HEYCIeXa;

PETPOCIEKTUBHO OIpPEAECNATh, KaKWe JACHCTBHS 110 pPEIIeHUI0 Yy4eOHOH 3aJayd WIM MapaMeTpbl 3TUX IEWCTBHH NPHUBENTH K IMOITYYCHUIO MMEIOIIErocs
MPOAYKTa y4eOHOW AeSITENbHOCTH;

JIEMOHCTPUPOBATh NPUEMBI PETYISIHN TICUXO(PU3NOIOMISCKIX/IMOIUOHATIBHBIX COCTOSHUM JUIS JOCTHKEHHS S((eKTa yCHOKOeHHs (yCTpaHEHHS
OMOLIMOHANFHOW  HampsHKEHHOCTH), d¢deKkTa BOCCTAHOBIEHUs (OcmaOieHUs TMPOsSBICHWA yToMieHHs), dhdekra axTuBH3anuu (TIOBBIIICHHS
MICUXO(U3HOIOTHIECKON PEaKTUBHOCTH).

Ilo3naBarenbubie YY1
OOy4aromuiicst MoIyduT BO3MOXKHOCTb JUTsl JOPMUPOBAHUS CIEAYIONINX MO3HABATENbHBIX Y Y 1.

9.

Vmenne OIpeACIATL IMOHATHS, CO31aBaTh 0606H_IGHI/I$I, YCTaHABJIMBATb aAHAJIOTHH, KJ'IaCCI/I(l)I/II_II/IpOBaTL, CaMOCTOATECIIBHO BBIGI/IpaTB OCHOBAHUA U KPUTCPUU
JJIA KJ'IaCCPI(i)HKaI.IPIPI, YCTaHaBJINBATh NPUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKACHNUC, YMO3AKIIOUYCHUC (I/IH,Z[YKTI/IBHoe, ACAYKTUBHOC,
10 aHaHOFI/II/I) n ACJ1aTh BBIBOJEI.

OOyyaromuiics CMOXeT:

1'[0)_'[6I/IpaTI) CJIOBA, COIIOIUNHEHHBIE KIIFOUCBOMY CJIOBY, OIPEACIAOINEC €ro MPU3HAKU U CBOfICTBa;
BBICTPAanUBAThH JIOTUYCCKYIO LICITOYKY, COCTOSALIYIO U3 KJIFOYCBOI'O CJIOBA U COHO,E[LII/IHéHHBIX €My CJIOB;



BBIIENSATh OOIIMI MPU3HAK JBYX WM HECKOJIILKUX MPEIMETOB WIIH SIBICHUH U OOBSICHATH UX CXOACTBO;

00BEMHATE PEIMETHI U SBJIICHHUS B TPYIIIBI 110 ONpeAeNEHHBIM MTPU3HAKaM, CPABHUBATh, KIACCH(PUIUPOBATH 1 00001aTh (DaKThI U SBICHUS;

BBIJICIISITH SBJICHUE U3 OOIIETrO psifia APYTHX SBICHHUIA;

OIPEENSITh 00CTOATENbCTBA, KOTOPbIE MPEAIIECTBOBAIN BO3HHKHOBEHHUIO CBSI3U MEKIY SIBICHHSIMU, U3 3TUX OOCTOSITENBCTB BBHIICISATH OMpPEeNsIoune,
CIOCOOHBIE OBITH MPUYMHON JAHHOTO SIBIICHUS, BBISIBIISITH TIPHYUHBI U CIICICTBUSI SIBIICHUH;

CTPOUTH pacCyxJeHHe OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM W OT YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH paccyXeHHe Ha OCHOBE CPaBHEHUsI TPEAMETOB U SIBJICHH, BHIACISS IPU 3TOM OOIIHE TPU3HAKY;

u3naraTh NOIy4YECHHYIO HHQOpMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMou 3a/1a4m;

CaMOCTOSATENFHO YKa3bIBaTh Ha MH(OpMAIINIO, HY>KIAIOUIYIOCS B IPOBEPKE, MPEAJIaraTh ¥ MPUMEHSThH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH UH(OPMAIIHH;
OOBSICHATD SIBJIEHUSI, IPOLIECCHI, CBSI3W M OTHOIIEHHUS, BBISBIISIEMbIE B XO/I€ TIO3HABATENFHON M MCCIIEIOBATENBCKOM IEITENFHOCTH (TIPUBOIUTE OOBSICHEHHE C
H3MeHeHueM (OPMBI TPEJICTABICHNUST; O0BSCHSITD, ACTATN3UPYS WK 0000111ast; 00BICHITH C 33JJaHHON TOYKH 3pEHHUS);

BBISIBJISITh W HA3bIBATH TPUYMHBI COOBITHS, SIBIICHWS, B TOM 4YKCJIE BO3MOXKHbIe/HanOojee BEpOSTHBIC NMPHUYMHBI, BO3MOXKHBIC TOCIEACTBHS 3aJ]AHHO W
MIPUYMHBI, CAMOCTOSITENNFHO OCYIIECTBIISS IPUYNHHO-CIIEACTBEHHBIN aHANN3;

JieNaTh BBIBOJI HA OCHOBE KPHUTHYECKOTO aHalHM3a PA3HBIX TOUCK 3pPEHHs, MOATBEPKIATh BBIBOA COOCTBEHHOHM apryMeHTAaIMell WM caMOCTOSATEIBHO
[OJy4EHHBIMH JJTaHHBIMH.

10. YmMmeHue co3iaBath, IPUMEHSATH ¥ TPE0OPa30BHIBATH 3HAKHA M CUMBOJIBI, MOJIETTH U CXEMBI JUIS PEUICHHS YUeOHBIX M MMO3HABATENBHBIX 3a7a4.
OOyJaronuicss CMOXKET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM ITPEAMET W/HJIH SBIICHUE;

OIPENENATh JIOTHYECKUE CBA3M MEKIY IIPEAMETaMH W/HIIH SBICHUAMH, 0003HAYaTh JaHHBIE JIOTHYECKUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

co37aBaTh aOCTPAKTHBIN MM PETBHEBIN 00pa3 IpeaMeTa 1/iiH sIBJICHHS;

CTPOHUTH MOJIENB/CXEMY Ha OCHOBE YCIIOBH 3a/1a4¥ /MM cIIoco0a e€ pemnieHus;

co3/1aBaTh BepOabHbIC, BEIIECTBEHHBIC W MH()OPMAIIIOHHBIC MOJIETH C BBIACICHHEM CYNIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui ONpeleieHus crocoba
pelIeHNs 3a1a491 B COOTBETCTBUH C CHTYaIeH;

peoOpa30oBBIBATE MOJIEIH C IIENBI0 BBISBICHUS OOIINX 3aKOHOB, ONPEACISIONINX JaHHYIO IPEIMETHYIO 001acTh;

MEPEBOANTh CIIOKHYIO TI0 COCTaBY (MHOTOACIEKTHYIO) HWH(pOpMamuio U3 TpagudecKkoro win (HOpMaIn30BaHHOTO (CHMBOJBHOTO) IPENCTABICHUS B
TEKCTOBOE W HA00OPOT;

CTPOHTH CXEMY, aJTOPUTM JICHCTBHS, UCIIPABIATH WM BOCCTAHABIMBATH HEM3BECTHBHIM paHee alrOpUTM HAa OCHOBE MMEIOIIETOCs 3HaHUSA 00 O0OBEeKTe, K
KOTOPOMY IPUMEHSIETCS aJTOPUTM;

CTPOHTH JIOKA3aTENBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaJIM3UPOBATH/pe(IEKCHPOBATh OMBIT Pa3pa0dOTKU M peaH3aliy y4eOHOro MPOEKTa, MCCIEAOBaHUS (TEOPETHYECKOro, IMITMPHYECKOr0) HAa OCHOBE
MPEIUIOKEHHON MPOOIEMHON CHTYaIHH1, TOCTABICHHOW eI W/MJN 3aJaHHBIX KPUTEPHEB OLIEHKH MPOIYKTa/pe3ybTaTa.

11. CwmpbicnoBOE UTEHHE.
OOyyaromuiics CMOXeT:

HaxoauThb B TEKCTEC Tp€6yCMy}0 I/IH(i)OpMaL[I/IIO (B COOTBCTCTBHH C LICTIIMHA CcBOCH ,I[GHTGJ'IBHOCTI/I);
OPUCHTUPOBATBHCA B COACPKAHUU TCKCTA, IOHUMATh I.IeJ'IOCTHBIﬁ CMBICJI TCKCTA, CTPYKTYPUPOBATH TCKCT,



12.

yCTaHABJIUBATh B3aMMOCBS3b OIMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHH, TPOIECCOR;

PE3IOMUPOBAThH TIABHYIO HIICIO TEKCTA;

KPHUTHYECKH OI[CHUBATH Co/iepykanne U GopMy TeKcTa.

CDOpMI/IpOBaHI/Ie U PA3BUTUC ISKOJIOIMYCCKOI'0 MBINUICHHA, YMCHHUE IPUMCHATL €ro B HO3HaBaTeHBHOI7[, KOMMyHHKaTHBHOﬁ, COHHaﬂbHOﬁ IIPAKTHUKE U
npoheCCOHAIbHON OPUEHTAIMH.

OO6yyaromuiics CMOXeT:

13.

OMPENENATh CBOE OTHOILIEHUE K TPUPOJIHOM CPEJIE;

AQHAJIM3UPOBATD BIIMSIHUE YKOJIOTMYECKUX (PAaKTOPOB HA CPEIy OOMTAHUS KUBBIX OPraHU3MOB;

MPOBOAUTH MIPUUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 KOJOTMUECKUX CUTYAIUi;

MIPOrHO3WPOBATh U3MEHEHHUS CUTYAIIMH TIPU CMEHE JIeHCTBUS OJHOro (hakTopa Ha JelcTBUE Apyroro ¢pakropa;
pacupoCTpaHATh 3KOJIOTMYECKME 3HAHUS M yHaCTBOBATh B MPAKTUUYECKUX JIEaX M0 3alIUTE OKPYXKAIOMIEN cpeapl;
BBIpaXaTh CBOE OTHONICHUE K MPUPOJIC Uepe3 PUCYHKH, COUMHEHHS, MOJIEIIN, IPOCKTHBIC paOOTHI.

Pa3BuTre MOTHBAIIMM K OBIIAJIEHUIO KYJIBTYPON aKTUBHOTO MCIIOJIB30BAHUS CJIIOBAPEN U JIPYTUX TOUCKOBBIX CUCTEM.

OO0yJaronuicss CMOXKET:

OIIpeNeNiaTh He0OXOAMMbIE KITFOUEBbIE TIOMCKOBBIE CII0BA U 3aITPOCHI;

OCYIIECTBIATH B3aMMOAEHCTBHUE C IIEKTPOHHBIMH MTOUCKOBBIMH CHCTEMaMH, CIIOBApSIMU;

(hopMupOBaTH MHOKECTBEHHYIO BEIOOPKY M3 TOMCKOBBIX MCTOYHUKOB ISl 00bEKTHBH3AINH PE3YIbTATOB ITOMCKA;
COOTHOCHTH TTOJTy4€HHBIE PE3YIIbTATHI IOMCKA CO CBOEH IEATENbHOCTHIO.

KommynukaruBubie YY /[
14. YMmeHne opraHu30BbIBaTH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIEITENBHOCTh C YYUTENEM U CBEPCTHHKAMH; pabOTaTh MHAWBUAYAJIBHO U B TPYIIIE:

HaxOAWTh OOIIee pelIeHrne M paspemaTh KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS IMO3UIMK W y4éra MHTEpPEecoB; (HOpMyIHpOBaTh, apryMEHTHPOBATh H
OTCTauBaTh CBOE MHEHHUE.

OOyJaromuiicst CMOXeT:

ONpENeNsATh BO3MOXHBIE POJIH B COBMECTHOH JIEITETbHOCTH;

UTPATh ONPEACIEHHYIO POJIb B COBMECTHOMN JCSATEIFHOCTH;

MIPUHUMATH TIO3UIIHIO COOECEIHHKA, IIOHNMAsI TIO3UIIUI0 APYToro, pa3indyaTh B €ro pedd: MHEHHE (TOYKY 3pEHHs ), JOKA3aTelnbCTBO (apryMeHTHI), (pakThl;
THITOTE3bl, aKCHOMBI, TEOPHH;

ONpeNeNsATh CBOM JEHCTBUS U ACHCTBHS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIIN HIIH TPETISITCTBOBAIIN MPOIYKTHBHOW KOMMYHUKAIIHH;

CTPOHTH IMO3UTHBHBIE OTHOLIEHHS B TIPOIECcCEe YIeOHO! M MO3HABATENBLHON JESTEILHOCTH;

KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHMsS, B JUCKYCCHH YMETh BBIIBUTATh KOHTPApryMEHTHI, nepedpa3upoBaTh CBOK MBICIb
(BnasileHue MEXaHU3MOM YKBUBAJICHTHBIX 3aMeEH);

KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTH CBOETO MHEHUS (€CII OHO TAKOBO) U KOPPEKTUPOBATH €T0;
npeaaraTh ajJbTePHATUBHOE PElIeHNE B KOH(DIMKTHOW CUTYallny;

BBIIENSTH OOLIYIO TOUKY 3pEHHSI B JUCKYCCHH;

JIOTOBapuBaThCS O MPABUIIAX U BOIIPOCax Uil 0OCY>KACHUS B COOTBETCTBHH C IIOCTABJICHHOM Mepe] TPyIIon 3a1auei;



15.

OpPraHU30BbIBATH YYeOHOE B3aMMO/ICHCTBHIE B TPpyIIe (OMpeAesTh O0IIHe ENH, PACTIPEAETATh PONIH, JOTOBAPUBATHCS APYT C APYTOM H T. I.);

YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHUKAIIMH, OOYCIIOBICHHBIC HEIIOHMMAaHUEM/HEPUATHEM CO CTOPOHBI COOECEIHMKA 3aJadyu, (OPMBI WM
COZIEpKaHMs AUaora.

YMeHue 0CO3HaHHO HCIOIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUHU C 3aJa4eii KOMMYHUKAIIMU JIJIS BRIPAXKCHUSI CBOMX YYBCTB, MBICJICH M TIOTPEOHOCTEH
JUISL TITTAHUPOBAHUS U PETYJIALIMN CBOEH JIeATEIbHOCTH; BIaJ€HUE YCTHON U MMCbMEHHON PEYb0, MOHOJIIOTHYECKON KOHTEKCTHON PEYbIO.

OO6yyaromuiics CMOXeT:

16.

OIPEIENITh 3a]]auy KOMMYHUKAIIUU U B COOTBETCTBHH C HEll OTOMpAaTh peueBble CPe/ICTBA;

OTOMPATh ¥ HCIIOB30BaTh peYeBhIe CPEJCTBA B IMpoIlecce KOMMYHUKAIIUY C APYTUMHU JIFOABMU (IHMAJIOT B TIape, B MaJION TPYIINe | T. 11.);
MPEACTABIATH B YCTHOW WJIM MMUCBMEHHON (popMe pa3BEPHYTHIN TIaH COOCTBEHHOH JIESITEIbHOCTH;

coOFOIaTh HOPMBI ITYOJIMYHOM pedn, perfiaMeHT B MOHOJIOT€ U IUCKYCCHH B COOTBETCTBUHU C KOMMYHHKATHBHOM 3a/1auei;

BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHE (CY)KJIEHHUE) U 3aIpalInBaTh MHEHHE MapTHEPA B paMKax JHajiora;

MPUHUMATH PEIICHHE B XOJI€ JIMAJIOra U COTJIACOBBIBATH €T0 C COOECETHIKOM;

CO3/1aBaTh MICHbMEHHBIE KINIINPOBAHHBIE U OPUTHHAIBHBIE TEKCTHI C HCITOIb30BaHUEM HEOOXOANMBIX PEYEBBIX CPECTB;

HCIIONIB30BaTh BepOabHBIE CPEACTBA (CPEACTBA JIOTHUECKOW CBSI3M) JUIA BBIICIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

WCIIOJIb30BaTh HEBepPOAIBbHBIC CPEICTBA WIIH HATIISTHBIC MATepPHAIbI, TOJrOTOBIICHHBIE/ 0TOOpaHHBIE ITOJI PYKOBOJICTBOM YUHUTEIIS;

JIeNaTh OIEHOYHBIN BBIBOJ O IOCTHIKEHHUH LIEIM KOMMYHHUKAIIUU HETTOCPEICTBEHHO TOCIIE 3aBePIIeHNs KOMMYHHKATHBHOTO KOHTaKTa M 0OOCHOBBIBATH €TO.
dopMHUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIONIb30BaHUS HHGOPMAIIMOHHO-KOMMYyHHUKAIIMOHHBIX TexHojorui (manee — MKT).

OO0y4Jaronuicss CMOXKET:

LIEJIEHAITPABIIEHHO UCKATh M MCITONF30BaTh MHPOPMAIIMOHHEIE PECYPCHI, HEOOXOIMMBIE /TSl pEIIeHNs YIeOHBIX U MPAKTHYECKUX 3a/1a4, C TIOMOIIBIO CPEJCTB
HKT;

BBIOMpATh, CTPOUTh M WCIOJIH30BATH AJEKBATHYI0 MH()OPMAIMOHHYIO MOJAENH U Mepeqadnd CBOWX MBICIEH CpeICcTBaMH e€CTECTBEHHBIX M (hOPMAIIbHBIX
SI3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIIHH;

BBIICISITh MH()OPMAITMOHHBIA ACTIEKT 3a/1a4H, OIIEPHPOBATh JAHHBIMH, HCITOIB30BaTh MOJIENb PEIICHUS 3a1a4H;

WCIIONB30BaTh KOMITHIOTEPHBIE TEXHOIOTUN (BKIIOYAsl BHIOOP a/IeKBAaTHBIX 33/1a4€ WHCTPYMEHTANBHBIX MPOrPaMMHO-aNIIapaTHBIX CPEICTB U CEPBUCOB) IS
penreHuss HHPOpPMAaINK- OHHBIX 1 KOMMYHUKAIIMOHHBIX YYeOHBIX 33/1a4, B TOM YHCJE: BRIYHCICHHE, HAMMCAHUE TTUCEM, COUMHEHNH, JTOKIaoB, pedepaTos,
CO3JaHUE MPE3CHTALNN U Jp.;

WCIIONB30BaTh HH()OPMAITHIO C YIETOM STHYECKUX U TTPABOBBIX HOPM;

co3/laBaTh MH(POPMAIMOHHBIE PECYPCHI PAa3HOrO THIA M JUIA Pa3HBIX ayIUTOpUH, COOMIOAAaTh MHGOPMAIMOHHYIO TUTHEHY W TpaBuia WHGOPMAIMOHH Of
0Ee30ITaCHOCTH.

IIpexmMeTHBIMM pe3yJabTaTaMu 00y4eHHs pu3nke B 7-9 Kiaccax SIBJISAIOTCH:

(opMupoBaHUE TIPEACTaBICHHWI O 3aKOHOMEPHOH CBS3M W IIO3HABAGMOCTH SBIIEHUH TPUPOABI, 00 OOBEKTUBHOCTH HAYyYHOrO 3HAHHS, O
cUCTeMOOOpasyromieid pou (GU3UKU IS Pa3BUTHSA JPYTHX €CTECTBEHHBIX HAyK, TEXHWKA W TEXHOJOTH, HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yibTara
M3YYEHUSI OCHOB CTPOEHMS MaTepuu U yHJIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

3HAHUA O MPUPOJIC BAXKHEUIINX (U3UUYECKHUX SBJICHUN OKPYKAIOIIEr0 MUPa U MIOHMMAaHNE CMBICIA (DU3MYECKIX 3aKOHOB, PACKPBIBAIOIINX CBS3b M3Y4 EHHBIX
SIBIICHUI;



e (opMupoBaHHE IEPBOHAYANBHBIX MHPENCTABICHUH O (QHU3MUECKOH CYNIHOCTH SIBICHHHA NPUPOABI (MEXAHUYECKHX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX H
KBAaHTOBBIX), BHJIaX MaTepuu (BELIECTBO W TOJiE), ABMIKEHWH KaK CIOCOOE CYIIECTBOBAHHMS MATEPHH; YCBOCHHE OCHOBHBIX WACH MEXaHHMKH, aTOMHO-
MOJIEKYJISIDHOTO YYEHHUS O CTPOCHUM BEUIECTBA, DJCMEHTOB OSJICKTPOJMHAMUKMA M KBAaHTOBOM (HU3MKH; OBJAJCHUE IOHATHHHBIM anmapaTtoM H
CHUMBOJIMYECKUM S3BIKOM (I)I/I3I/IKI/I;

o YMCHUA I10JIb30BATHCA METOAAMU HAYYHOI'O HCCJIICOAOBAHUA SIBIICHU M IIpupoabl, MPOBOAUTH H36J'IIO[IGHI/I$I, IJIAHUPOBATH W BBIIOJIHATHE 3KCICPHUMEHTbI,
00pabaTeiBaTh pPe3yNbTaThl U3MEPEHUH, MPENCTABIATh PE3YIbTAaThl U3MEPEHHH C MOMOIIbI0 Tabnuil, TpadgukoB u GopMys, OOHApYKHBAaTh 3aBUCHMOCTH
MEKAY QU3NUECKIMHU BEIMYNHAMU, OOBSICHATH TIOyYEHHBIE Pe3YJbTAThI U JICNIaTh BHIBOJIBI, OLICHUBATH IPAHUIIBI TIOTPEITHOCTEH pe3yIbTaTOB N3M EPEHUH;
yMEHHUsI IPUMEHSTh TeOpETHUYECKHEe 3HAHMSI TI0 (DU3UKE HA MPAKTHKE, pemaTh (U3NUECcKHe 3a/1a4H Ha IPUMEHEHUE MOTYYCeHHBIX 3HAHUIA;

® YMEHHUS M HABBIKH NPUMEHSTH MONYYCHHBIC 3HAHUS JUIS OOBSICHEHHs MPUHIMIIOB JIEHCTBHS BaXKHEHIINX TEXHUYECKUX YCTPOMCTB, (paboThl) MalIMH U
MCXaHHU3MOB, CpEIACTB NCPECABUKCHUA U CBA3H, 6I)ITOBI)IX HpI/I60pOB, MPOMBIIIVICHHBIX TEXHOJIOI'MYCCKHUX IIPOLUECCOB, PCHICHUA IMPAKTUYCCKUX 3aaad
MOBCEIHEBHON KHM3HM, oOecreueHrss 0e30MacHOCTH CBOEH >KHM3HH, PAIMOHAIBLHOTO IPUPOJIONONB30BAHUS M OXPAaHBl OKPYKAIOUIEH CpEebl; BIUSHHS
TEXHUYECKUX YCTPOHCTB Ha OKPY>KAIOIIYIO CPENIY;

o OCO3HAHHNE BO3MOXXHBIX ITPUYHNH TEXHOI'CHHBIX M 3KOJIOT'MYCCKUX KaTaCTpoq).

®  0CO3HaHHE HEOOXOAMMOCTH NPUMEHEHUS AOCTIKEHUH (DPU3MKU M TEXHOJIOTUH JUISl PallMOHAJIbHOTO IPUPOJIONOIb30BaHMS;

OBJIaJICHHE OCHOBaMM O€30I1aCHOI'O HCIIOJIb30BaHMSI €CTECTBEHHBIX M HCKYCCTBEHHBIX 3JIEKTPUYECKMX M MArHMTHBIX IIOJIEH, 3JI€KTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HMOHU3UPYIOIIMX H3Iy4d€HHH BO M30€KaHUE MX BPEAHOIO BO3IEHCTBUS Ha OKPY)KAIOLIYI0 Cpely U
OpraHU3M UeJIOBEKA;

e (opMupoBaHue yOeXIECHHS B 3aKOHOMEPHOH CBSI3U U IO3HABAEMOCTH SIBJICHUM NPUPOBI, B 00BEKTHBHOCTH HayYHOI'O 3HAHUS, B BBIC OKOW IIEHHOCTH HAayKH
B Pa3BUTHU MATEPUAIbHONU U JYXOBHOU KYJIbTYpPBI JIFOJCH;

®  Ppa3BUTHE TEOPETHYECKOI'O MBIIUICHUS] Ha OCHOBE ()OPMHPOBAHUSI YMEHUI YCTaHABIMBATH (AKThl, Pa3INyaTh HIPUUMHBI U CICICTBUS, CTPOUTH MOIEIHU U
BBIIBUTaTh TUIIOTE3bI, OTHICKMBATh U (DOPMYJINPOBATh OKA3aTENbCTBA BBIABUHYTHIX I'HIIOTE3, BBIBOAUTH U3 SKCIEPUMEHTAIbHBIX (DAKTOB M TEOPETHYECKHX
Moemnell (hU3MIecKue 3aKOHBI,

e pa3BUTHE YMEHUS IJIAHUPOBATHh B MOBCEIHEBHOH XHM3HU CBOM ACHCTBHSA C INPUMEHEHHMEM MOJIYYECHHBIX 3HAHMH 3aKOHOB MEXAHHKH, JJEKTPOIMHAM HKH,
TEPMOJUHAMHUKH U TETIJIOBBIX SIBIICHUHN C LEIbIO COCPEKEHUS 310POBBS;

e (opMupoBaHHE NMPEACTABICHUI O HEPALMOHAIBLHOM HCIIOJIb30BaHUU MPUPOJHBIX PECYPCOB M SHEPIUH, 3arpA3HEHUH OKPYKAIOLICH Cpebl KaK CIEACTBUE
HECOBEPIIECHCTBA MAIIUH U MEXaHU3MOB.

e KOMMYHHUKAaTHBHBIE yMEHHs: [IOKJIaAbIBaTh O Pe3yjbTaTax CBOErO HMCCIEIOBAaHMUS, Yy4aCTBOBaTb B JIUCKYCCHHM, KPaTKO M TOYHO OTBEYATh Ha BOMPOCHI,
WCIOJIB30BaTh CHPABOYHYIO JIUTEPATYPY U IPyrue HCTOYHUKY HH(opManuu.

BbINyCKHUK HAYYUTCH:
co0JoAaTh paBuiia 0E30aCHOCTH M OXPaHbl Tpya pu pabote ¢ yueOHBIM U 1a00paTOpHEIM 000PYAOBaHHUEM;
MMOHUMATh CMBICII OCHOBHBIX (DU3NYECKMX TEPMUHOB: (PU3NYECKOE TEI0, PU3HUECKOE ABIICHUE, (pr3nyeckas BeTMUMHA, SIUHHULIBI U3MEPEHNUS;
pacno3HaBaTh MpoOIeMbl, KOTOPblE MOXKHO PEIIUTh NPU NOMOIIM (PU3MYECKUX METOMO0B; aHAJM3HPOBATH OTAENbHBIC 3Talbl NPOBEACHUS HCCIENIOBAHUN U
HHTEPIPETUPOBATD PE3YJbTAThl HAOIIOACHUN U ONBITOB;
CTaBHUTH OIBITHI [0 UCCIIEOBAHUIO (PU3NYECKUX SBJICHUN MM (U3MYECKUX CBOMCTB TeN 0€3 MCIOIb30BaHUS NMPSAMBIX MU3MEPEHH; MpH 3ToM (OPM yIUpOBaTh
npobiemMy/3aauy yueOHOro IKCIIEPUMEHTa; COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000PYAOBaHUS; POBOAUTE ONBIT U (POPMYITHPOBATH BHIBOJIBL.



[Mpumeuanue. [Ipu npoBeneHUN UCCICAOBaHUS (U3UUYCCKUX SBICHUN M3MEPUTEIbHBIC MPUOOPHI UCIOIB3YIOTCS JIUIIb KaK AATYUKUA H3MEPEHHS (DH3MUECKUX
BEJIMYMH. 3aIIUCH ITOKa3aHUM MPSAMBIX H3MEPSHUI B 3TOM Cliydae He Tpedyercs.

IMOHMMATh POJIb FKCIIEPUMEHTA B MOJYyYCHUH HAyYHOU MH(OPMAIIHY;

MPOBOJIUTh TPSIMbIC M3MEPEHUS (DU3MYECKUX BEIMYMH: BpPEMs, PAacCTOsSHUE, Macca Tella, 00beM, CUia, TeMmIeparypa, aTMOc()epHOE NaBJICHUE, BJIAXXHOCTb
BO3/yXa, HaNPsDKEHUE, CUJIa TOKA, pajJIMallMOHHBIA (JOH (C UCIONB30BAHUEM JIO3UMETPA); IPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CIIOCO0 U3MEPEHUS U HCIIOJIBb30BaTh
MPOCTENIINE METOIbI OLIEHKHU MOTPEUIHOCTEN U3MEPEHUN.

[Mpumeuanue. JIrobast yueOHas mporpamma JIoJbKHa 00€CTIeYMBaTh OBJIaJICHUE MIPSIMBIMU U3MEPEHUSMU BCEX MEPEUNCIICHHBIX (DU3MUYSCKUX BETUYHH.

MIPOBOJIUThH MCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUYSCKMX BEIMYUH C UCIIOJIb30BAaHUEM IPSIMBIX MU3MEPEHHI: MTPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DHUKCHpPOBATH
pe3yabTaThl OJIYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUIE TaOIMIl U IpahuKOB, JIeJaTh BBIBOIBI 110 pe3yJibTaTaM HUCCIICAOBAHUS;

MIPOBOJUTL KOCBEHHEIE M3MEpEeHHs (PM3MUECKUX BEIMYHMH: MPU BHIIOJHEHUH M3MEPEHHI COOMpPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs TIPS 0KECHHON
WHCTPYKIIMH, BBIYUCIISATH 3HAUEHUE BEIMYUHBI U aHAJIM3UPOBATH MOJIYYEHHbIE PE3YJIHTATHI C YHETOM 33IaHHOM TOYHOCTH U3MEpPEHUI;

aHAJIM3UPOBATh CUTYALlMH MPAKTHKO-OPHEHTUPOBAHHOIO XapakTepa, y3HaBaTh B HUX IMPOSBICHHE M3YYCHHBIX (DHU3UYCCKUX SBJICHUN WJIM 3aKOHOMEPHOCTEH W
TIPUMEHATH UMEIOITECS 3HAHUSI IJIS1 UX OOBSICHEHNS,

[MOHMMATb IIPUHIUITBI ACHCTBUS MAIUH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, YCIOBUS MX 0€30IMaCHOTO UCIOIb30BAHHUS B IIOBCEIHEBHON KU3HU;

WCIIONIB30BATh MPH BBHITTOTHEHNH y4eOHBIX 3a]1a4 HAYYHO-TIOMYJISIPHYIO JUTEPATYPy O GU3NUECKUX SBICHUSIX, CIIPABOYHBIE MaTepHaIIbl, pecypchl HTepHeT.

BbINYyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

0CO3HABAaTh IIEHHOCTh HAYYHBIX HCCIICIOBAHMM, pOJb (GU3UKH B PACIIMPEHUH MPECTABICHUI 00 OKPYXKAIOIEM MUPE U e¢ BKJIAJl B YIIyUllIeHHE KaueCTBa KU3HH;

WCIIOJIb30BATh MPHEMBI MOCTPOCHUST (QU3NYECKHX MOJIENCH, Moucka U (HOPMYIMPOBKU JOKA3aTEINbCTB BBIIBUHYTHIX THUIIOTE3 W TEOPETUYECKUX BBIBOJOB Ha
OCHOBE SMITHPHYECKH YCTAaHOBJICHHBIX (DAaKTOB;

CpaBHHUBATh TOYHOCTH M3MEPEHMS (PHM3MIECKUX BETHMYWH 10 BEIHYHUHE WX OTHOCHTEIHHON MOTPEIIHOCTH MTPH MIPOBEACHNUN MPSIMBIX U3MEPEHUIH;

CaMOCTOSATENBHO TPOBOIUTH KOCBEHHBIC M3MEPEHUS U MCCIeIOBaHN (PU3NIECKUX BEJIHMYMH C FCTIONb30BAHUEM PA3IMYHBIX CITOCOOOB M3MEpeHUsT (HU3NUECKUX
BEJIMYWH, BBIOMPATH CPENICTBA U3MEPEHHSI C YIETOM HEOOXOIMMON TOYHOCTH M3MEPEeHHH, 00OCHOBBIBATh BHIOOP CITOCO0A M3MEPEHHs, aJIeKBaTHOTO MTOCTABICHHOMN
3a/a4e, IPOBOAUTD OLIEHKY IOCTOBEPHOCTH MOIYYEHHBIX PE3YIbTATOB;

BOCIIpUHUMATh MHPOPMANNI0 (PHU3UIECKOTO COAEpIKaHHWS B HAYYHO-TIONYJSIPHOHN JHTEpaType M CPEACTBaX MaccoBOM WHGOpPMAIWH, KPUTUYECKH OIIEHWBAThH
MTONTy4eHHYI0 WH(OPMAITHIO, aHATH3UPYS €€ COAepKaHre U TaHHbIe 00 HCTOYHUKE MH(POPMAIIHH;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS O (U3WYECKHX SIBICHUSX HA OCHOBE HECKOJIBKUX HCTOYHHKOB WH(OPMAIUH, COMPOBOXKIATH
BBICTYIUICHHUE MTPE3EHTANNEHN, YIUTHIBAsI OCOOCHHOCTH ayIUTOPHH CBEPCTHHUKOB.

Mexanuyeckue siBJIeHUA
BbINyCKHUK HAYYHUTCH:
pacro3HaBaTh MEXaHHYECKHE SIBIICHUS 1 OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBUS NMPOTEKAHUS STHX SBJICHHUI: paBHOMEPHOE
Y HEpaBHOMEPHOE JBIKEHHE, pABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBHKEHHE, OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBMKEHHUS, CBOOO JHOE TaJIeHUue
TEJ, paBHOMEPHOE JBWKEHHE MO OKPYKHOCTH, WHEPLUS, B3aMMOACHCTBUE TeJl, pEaKTHBHOE BIDKEHHE, Nepeada AaBJICHHs TBEPABIMHU TelIaMH, KUIKOCTSIMH U
razamy, atMocgepHOe aBlICHHE, IJIaBaHUE TeJl, PaBHOBECHE TBEPJIBIX TeJl, MMEIOIIMX 3aKPEIUIEHHYI0 OCh BpAlleHHs, KoJeOaTenbHOE ABMKEHUE, PE30HAHC,
BOJTHOBOE JIBMKEHHE (3BYK);
OIUCHIBATh M3yYECHHBIC CBOWCTBA TE M MEXaHWYECKHE SBIICHHS, HCIONb3ysd (QHU3MUECKHE BEIMYMHBI: MYTh, HEpPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, MEPHUOJ
oOpalieHus, macca Tefa, IJIOTHOCTh BEIIECTBa, CHjia (CHiIa TSOHKECTH, CUJIa YNPYrOCTH, CHJIa TPEHHs), JaBlieHHWE, MMITYJbC TeNa, KUHETHYECKas SHEeprus,



MOTEHIIMAaJIbHAS SHEPTHs, MEXaHu4Yeckas paboTa, Mexanuueckast MorHocTh, KI1J] mpu coBepiieHnn paboThl ¢ MCIIOIB30BaHUEM MTPOCTOTO MEXaHU3Ma, CHIIa TPEHUS,
aMIUTUTYla, TIEPHOJA M HYacToTa KoneOaHWH, JIMHA BOJHBI M CKOPOCTh €€ PacIpOCTPaHCHUS; MPH ONWCAHWW IPAaBUIBHO TPAKTOBaTh (PMUIUUECKHH CMBICT
HCTIOJIb3YEMBIX BEJIMUYUH, UX 0003HAUCHUS W CAWHUIIBI U3MEPEHHSI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3MUECKYIO BETHUMNHY C APYTHMMH BEIMYMHAMM,
BBIUUCIIATH 3HaYCHUE (PU3NYECKON BEINYHHBI,

aHaJM3MPOBATh CBOIMCTBA TEN, MEXaHHMUECKUE SBJICHHS U MPOLIECCHI, UCIONB3Ysl (r3nyecKkre 3aKOHBI: 3aKOH COXPaHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS,
TIPUHIIMIT CYTIEPIIO3UIIMU CUJI (HaxoxaeHue paBHoneicTytomer cuibl), I, 11 u Il 3axonsr HeroToHa, 3aK0OH coXpaHeHUs UMITyJbca, 3akoH I'yka, 3akoH [lackans,
3aKOH ApXHMMe/Ia; IPU 3TOM Pa3INuaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €0 MaTEMAaTHYECKOE BBIPAKEHHE;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3yYEHHBIX (PU3MYECKUX MOJIesiel: MaTepruajbHasl TOUKa, HHEPIHAIbHAS CHCTEMa OTCUEeTa;

pemarhp 3agaum, UCTIONb3yd (HU3NUYECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUs, MPUHIMT cynepnozuiuu cui, [, 11 u 111 3akoHbI
HeroToHa, 3akOH CoXpaHeHHs MMITyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) ¥ (HOpMyIibl, CBs3bIBatonne (u3ndeckue BEeNUYHHBI (IIyTh, CKOPOCTh,
YCKOpEHHE, Macca Tella, IUIOTHOCTh BEIeCcTBAa, CHJA, IABIECHHE, MMITYJIbC Tella, KHHETWYeCKas >HEprus, NMOTEHIHalbHas SHEPrHs, MexaHWdeckas pabora,
MexaHuueckast MoHocTh, KII/I mpocToro Mexanu3ma, cuiia TpEHHS CKOJILKEHUS, KOOQQUIIMEHT TPEHUS, aMIUTUTY/IA, IEPUOJ] U YacTOTa KoJieOa HUil, JUTMHA BOJHEI
M CKOpPOCTh €€ PaclpOCTpPaHEHHs): HA OCHOBE aHajM3a YCIOBHUS 3aJla4d 3alUChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3NUECKHE BEMYUHBI, 3aKOHBI U (OPMYIIBL,
HEOOXOJIMMBIE JIJIsl €€ PEIICHHs, TPOBOANUTE PacUeThl U OI[EHUBAThH PEabHOCTh TIOIYYEHHOTO 3HAYCHUS (PU3MUYECKON BEIINIHHEL.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCSH:

UCIIOJIB30BaTh 3HAHUS O MEXAHWYECKUX SIBJICHUSAX B IOBCEAHEBHOM XHU3HM U oOecredeHus: 0e30IacHOCTU IIpU OOpalleHuu ¢ IpubopaMHu U TeX HUYECKUMHU
yCTpOIiCTBaMu, Ul COXPaHEHUS 3I0pOBbsl U COOJIIOJIEHMS HOPM SKOJOIMUYECKOrO IIOBEAEHHS B OKpY’Kalolledl cpene; NPUBOAUTH IPHUMEPBI IPAKTUYECKOrO
UCTIONB30BaHMs (DPU3MUECKUX 3HAHMH O MEXAaHMUYECKUX SBICHUSIX M (DU3MUYECKUX 3aKOHAX; NMPHMEPHl HCIIOIb30BaHMS BO30OHOBISIEMBIX HMCTOYHHMKOB 3HEPTHUH,
9KOJIOTHYECKHUX TOCIEACTBII HCCIENO0BAHNSI KOCMUYECKOT O IIPOCTPAHCTB;

pa3nuyaTh I'PaHUIBl IPUMEHUMOCTH (DPU3HYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMI Xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHHYEeCcKOi
9HEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH BCEMUPHOI'O TATOTEHNUS) ¥ OTPAaHUYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HaXOIUTh aJJeKBATHYIO IPEAJIOKEHHON 3a7aue (GU3NIECKYI0 MOJIEIIb, pa3pelaTs NpoldieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM 110 MEXaHHUKE C UCII0Ib30BAHUEM
MaTeMaTHYECKOr0 anmnapara, Tak U Ipy IOMOIIM METOI0B OL[CHKH.

TenuoBbie siBJIeHUS
BbInyCKHUK HAY4YHUTCH:

pacmo3HaBaTh TEIUIOBBIE SIBICHUS M OOBSCHATH Ha 0a3e MMEIOIIUXCS 3HAHWH OCHOBHBIE CBOMCTBA WIIM YCIIOBHS TPOTEKAHUSA ITHX SBICHUU: auddysus,
H3MeHEHHe 00beMa Tel IIpyu Harp€BaHuun (oxnamneﬁnn), OoubIIas COKUMAEMOCTh ra3oB, Majlasd C)KMMAacMOCTb )KI/I,Z[KOCTQﬁ " TBEPABIX TEJI; TEIJIIOBOC PABHOBECHUE,
HUCapCHuEe, KOHACHCAlus, IJIaBJICHUE, KPpUCTAJUIM3allys, KUIICHUE, BJIAXXKHOCTb BO3JyXa, pas3IMYHBbIC CI10COOBI TEIJIonepeaavu (TGHJ’IOHpOBOI{HOCTL, KOHBCKIIUS,
HsnyquHe), arperaTHbI€ COCTOAHUS BCHICCTBA, IIOITIOMICHHUEC SHCEPIrUr IIpU HUCHAPCHHUU KUJAKOCTU W BBIACICHHUC €€ IIPU KOHACHCAIUU I1apa, 3aBUCUMOCTb
TEMIICPATypPhl KUIICHU OT JaBJICHUSA,

ONUCBIBATD U3YYCHHLIC CBOMCTBA TENI W TEIJIOBEIC SIBJICHUS, HUCIIOJIB3Ys (1)H31/I‘i€CKI/I€ BCIIMYHUHBI: KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA SHCPrusA, TCEMIIEpaTrypa,
YACIbHAA TCINIOEMKOCTL BCIICCTBA, YJACIbHAA TCIJIOTA IJIABJICHUA, YACIbHAA TCIUIOTA nap006p330BaHH${, YACIbHAA TCIUIOTA CropaHus TOILJIMBA, KOB(I)(I)I/II_H/IQHT
IIOJIC3HOI'O ,Z[eflCTBHﬂ TCIUIOBOI'O ABUTATCIIA; IIPU OIMMCAHWU IPABUJIIBHO TPAKTOBATb q)HBquCKI/Iﬁ CMBICJI UCHOJIB3YEMbBIX BCJIMYUH, UX 0003HaYEH U U CIAUMHUIbI
HU3MCPCHHA, HAXOAUTDH (l)OpMyJ'IBI, CBA3bIBAOINUEC TaHHYIO (l)I/IBI/ILIeCKYIO BCIIMUMUHY C APYTUMHU BEINYNHAMU, BBIYHUCIIAATH 3HAYCHUC (1)I/I3I/I'{GCKOﬁ BCIIMYMHBI,

AHAJIN3UPOBATH CBOMCTBa TCJI, TCIJIOBBIC ABJICHUSA U MPOLICCCHI, UCIIOJIB3YSA OCHOBHBLIC ITOJOXKCHUA ATOMHO-MOJICKYJISAPHOIO YYCHHA O CTPOCHUU BEIICCTBA U
3aKOH COXpPaHCHUS DHCPTUHU;



pa3nuyaTh OCHOBHBIE MPU3HAKHA U3yYCHHBIX (PU3NYECKUX MOJEIel CTPOEHHsI Ta30B, JKUAKOCTEH U TBEPABIX TEll;

MPUBOAUTD IMIPUMEPBI MPAKTHUYCCKOI'0 NCIIOJIb30BaHUA (I)I/I3I/I‘ICCKI/IX 3HAHUH O TEMIOBBIX SIBJICHUAX

peliaTth 3aJadyr, MCIOJb3YsA 3aKOH COXPAaHCHUA DHCPIryuu B TCILJIOBBIX IpPOLECCaX U q)OpMYJII)I, CBA3BIBAIOIINEC q)HSI/I‘IeCKI/Ie BCJINYHHBI (KOHI/I‘-ICCTBO TCIIJIOTHI,
TEMIICpaTypa, yACIbHAasA TCIUIOCMKOCTL BCIICCTBA, YJACIbHAasA TCIJIOTA IUIABJICHUA, YACIbHAsA TCIJIOTA Hapoo6pa3OBaHm{, yaciabHad TEIJIOTAa CropaHus TOILJIMBA,
KOC—)(b(bI/IIII/ICHT IIOJIE3HOI'O ,HCI\/'ICTBI/IH TEIJI0BOI'O I[BI/IFaTCJ'IH)Z Ha OCHOBC aHalIn3a YCJIOBHA 3a/la4dM 3allMChIBATh KPATKOC YCIOBHE, BBIACIIATH (I)I/I?,I/I‘-IGCKI/IC BCIINYHUHEI,
3aKOHBI ¥ (HOPMYIIbI, HEOOXOJIMMBIE JIJIsI €€ PEellleHHs, IPOBOINTh PACUEThl U OLEHUBAThH PEaIbHOCTh MOIYYEHHOT 0 3HAYCHUST (PM3MUECKON BETNYH HBL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

HUCIIOJIBb30BaTh 3HAHUSA O TCIJIOBBIX SBJICHHUAX B HOBCGZ[HGBHOﬁ JKU3HU J1A obecrnieueHus 6630HaCHOCTI/I npu oGpameHI/m C HpI/I60paMI/I U TEXHUYCCKUMU
yCTpOﬁCTBaMH, IJId COXpAaHCHUA 310pPOBbI H CO6JIIOI[€HI/I$I HOPM DJKOJIOTHYECKOIr'o IHOBCACHHA B Opr>1<a}01ue171 cpeac; NpuBOAUTL NPUMEPBI 3 KOJOTHYCCKUX
MIOCTIEICTBUN PabOTHI JBUTATENEN BHYTPEHHETO CTOPaHus, TEIJIOBBIX U THAPOIIEKTPOCTAHIINH;

pa3nuyath TPAaHUIBI MPUMEHUMOCTH (U3HMYECKHX 3aKOHOB, MOHUMATh BCEOONMH Xapaktep (yHIaMEHTaJbHBIX (U3MUECKUX 3aKOHOB (3aKOH COXpaHEHUS
OHEPruu B TCIJIOBBIX HpOHCCCﬁX) " OTPaHUYCHHOCTD MCITIOJIb30BaHUA YaCTHBIX 3aKOHOB,

HaxOIWTh QJCKBATHYIO TMPEMIOKEHHON 3amade (PU3NUECKyI0 MOJENb, pa3pemars NpobiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWUN O TEIUJIOBBIX SIBICHUSX C
HCIIOJIb30BAHMEM MaTEMAaTUYCCKOI'O alriapara, Tak U Ipyu oMoy METOJO0B OLCHKU.

3.]'IeKTpI/I‘IeCKI/Ie U MarHuTHbIC¢ SABJICHUA
BbINMyCKHUK HAYYUTCS:

pacriodHaBaTh DJJICKTPOMArHUTHBIC ABJIICHUSA U OOBSICHSTH Ha OCHOBE UMCIOIIUXCs 3HAaHWH OCHOBHEIC CBOMCTBA WU YCII0OBUA MNPOTEKAHHUA OTHUX SIB JICHUM
DJICKTPHU3AIAS TEJ, B3aWMMOJCHCTBHE 3apsioB, JJIEKTPUYCCKUN TOK M €ro JelcTBHs (TEIIOBOEC, XWMHUYECKOE, MArHWTHOE), B3aMMOICHCTBHE MAarHUTOB,
SJICKTpOMAaruvuTHasA UHOYKIUA, HeﬁCTBHe MAardvTHOIO 1moJjigd Ha MPOBOAHUK C TOKOM M Ha ABMIXXYIIYIOCA 3apsiKCHHYIO 4aCTULY, HCﬁCTBHC SJICKTPHUYECKOI'O IIOJIA Ha
3apsUKEHHYIO YACTHILY, 3JIEKTPOMATHUTHBIE BOJIHBI, IPSMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE U IIPEIOMIICHUE CBETA, AUCIIEPCHSI CBETA.

COCTaBJIATh CXEMBI DJICKTPUYCCKUX HCHCFI C MOCJICAOBATCIbHBIM W NapaUICIbHBIM COCAMHECHUEM 3JIEMEHTOB, pasjindasd YCJIOBHBIC 0003HaYEHHs DJIEMEHTOB
AJICKTPUUIECKHX IeTell (MCTOYHHK TOKa, KITI0Y, Pe3UCTOP, PEOCTAT, JIAMITOYKA, aMIIEpMETP, BOILTMETD).

HCIIONIB30BATh ONTHYECKUE CXEMBI JIJIST IOCTPOCHUS N300paKeHMH B TUIOCKOM 3epKajie U COOMparoIeH TrH3e.

OIMHUCBhIBATh W3YYCHHBIC CBOMCTBA TelI U OJICKTPOMAruuTHBIE ABJICHUA, UCIOJIb3Ys (I)I/I3I/I‘IGCKI/IG BCIIMYUHBI. C-)J'ICKTpI/I‘ICCKI/Iﬁ 3apsan, Cujia TOKa, 3JIEKTPHUYECCKOC
HaNpsLKEHUE, JIEKTPUIECKOE CONPOTUBIICHUE, YIEIBHOE
COIIPOTUBJICHUEC BCIIECTBA, pa60Ta SJICKTPHUYECKOI'O I10JIA, MOIIHOCTH TOKa, (I)OKyCHOG PacCTOAHNE U ONITHYCCKAA CUJIA JIMH3bI, CKOPOCTH SJICKTPOMATrHUTHBIX BOJIH,
JJIMHA BOJIHBI M 4aCTOTa CBE€TA; IIPU OIMMMCAHUH BEPHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BEIIMYUH, UX 0003HaYeHUs U CAVHUIBI UBMEPEHUA; HAXOAUTDH
(hopMyIIBI, CBA3BIBAIONINE JAHHYIO (GU3NIECKYIO BEUYUHY C IPYTHMH BETHINHAMHI.

AHAJIN3UPOBATDH CBOMCTBa TCJ, DJICKTPOMATrHUTHBIC ABJICHUA U ITPOLCCCHI, UCIIOJIb3Y (I)I/ISI/I‘IGCKI/IC 3aKOHBI: 3aKOH COXPAaHCHUS IJICKTPUYCCKOI'O 3apsaa, 3aKOH
Oma IJIA ydaCTKa 1 eI, 3aKOH I[)KOYJ'IH-.HeHLIa, 3aKOH HpHMOJ’IHHGﬁHOFO pacnpoCTpaHCHUuA CBETA, 3aKOH OTPAKCHUS CBCTA, 3aKOH IMPCIOMIICHUA CBCTA; IIPHU 5TOM
pa3jimiaThb CJIOBECHYIO q)OpMyJ'IPIpOBKy 3aKOHAa U €ro MaTeMaTHYCCKOC BbIPAXKCHUC.

NPUBOAWUTD ITPUMCPBI IPAKTHUYCCKOI'O UCITOJIb30BaHHU A (1)H3I/I‘IQCKI/IX 3HAHHUH O QJICKTPOMArHUTHBIX SABJICHUAX

peuaTh 3aJa4uu, UCIIOJIb3Yy (I)I/I3I/I‘l€CKI/I€ 3aKOHBI (3aKOH Oma JJId ydaCTKa LCIH, 3aKOH I[)KO}/J'IH -J'[eHua, 3aKOH HpﬁMOJ’IHHeﬁHOFO pacrnpoCTpaHCHUus CBETA, 3aKOH
OTpa’KCHUs CBCTA, 3aKOH MNPCIIOMIICHUA CBeTa) u (I)OpMy.l'ILI, CBA3BIBAIOIINEC (1)I/I3I/I‘-ICCKI/IC BCINYHHBI (cnna TOKa, JJICKTPUYCCKOC HAIPSAKCHHUEC, 3JICKTPUUCCKOC
COIIPOTUBJICHUEC, YACIIBHOC COIIPOTUBJIICHNUEC BCIICCTBA, pa60Ta QJICKTPHUYICCKOI'O MOJid, MOIIHOCTL TOKa, q)OKYCHOG PacCCTOAHUEC U OINITUYCCKAA CUJia JIMH3bL, CKOPOCTh
OJICKTPOMArnuTHBIX BOJIH, MJIMHA BOJIHBI M YaCTOTa CBCTA, q)OpMy.]'IBI pacucra JJICKTPUYCCKOTIO COIIPOTUBJIICHUA MPH MOCICAOBATCIBHOM U IApaJICIbHOM



COEIMHCHUW TPOBOJHMKOB): HAa OCHOBE aHalM3a YCIOBHsI 3aJayd 3allMChIBATH KPAaTKOE YCIOBHE, BBIACHATH (U3MUECKHE BEIMYMHBI, 3aKOHBI M (OPMYJIbI,
HEOOXOJMMBIE IJISl €€ pelIeH s, TPOBOANUTE PacueThl U OL[CHUBAThH PEabHOCTh TIOIYYEHHOTO 3HAYCHUS (PU3MYECKON BEINYHUHEL.
BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:

WCTIONIb30BaTh 3HAHUS 00 SJEKTPOMATHUTHBIX SIBICHHSIX B IOBCEAHEBHOW XHM3HHM Ui oOecriedeHusi Oe30MacHOCTH MpH OOpamieHWd ¢ mpudbopamu U
TEXHUYECKHUMH YCTPOHCTBAMH, JJISI COXPAHEHUS 37I0POBbs M COONIOJICHHS HOPM JKOJOTMYECKOT0 TIOBEICHHS B OKPYXKAIOIEH cpelie; TPUBOIUTH TPUMEPHI BIMSHIUS
ANEKTPOMATHUTHBIX U3TYYEHHUH Ha KUBBIE OPraHNU3MBI,

pa3nuyaTth TpaHHUIbl TPUMEHUMOCTH (PH3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep (yHJAaMEHTANBHBIX 3aKOHOB (3aKOH COXPaHEHHS 3JIEKTPHYECKOTO
3apsijia) U OTPaHMYEHHOCTh MCTIONB30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa s ydacTka uenu, 3akoH J[xoyns-Jlenna u np.);

WCTIOJIB30BAaTh MPHEMBI MOCTPOCHUSI (QU3NYECKHX MOJIENei, Mmoucka U (HOPMYIMPOBKU JOKA3aTENbCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETUYECKUX BHIBOJOB Ha
OCHOBE IMITHPUYECKH YCTaHOBIICHHBIX ()aKTOB;

HAXOJIUTh aJEKBATHYIO MPEIUIOKEHHOH 3a/1aue PU3NUECcKYI0 MOJIENb, pa3peniaTh MpodiieMy Kak Ha OCHOBE UMEIOIINXCSl 3HAHHH 00 DJIEKTPOMATHUTHBIX SIBJICHUSX
C MCIIOJIB30BAaHMEM MAaTEMaTHYECKOI0 allapara, TaKk | PY TIOMOIIM METO/I0B OLICHKH.

KBaHTOBbBIE SIBJIEeHUSA
BbINMyCKHUK HAYYHUTCS:

pacrio3HaBaTbh KBaAHTOBBIC SABJICHUA U OOBSICHATHL Ha OCHOBE UMCHOIINXCA 3HAaHUU OCHOBHEIE CBOMCTBA UJIHU YCJIOBHUSA MPOTCKAHUA DTUX SIBJIEHUN: €CTECTBEHHASI U
HMCKYCCTBEHHAS PaIMOaKTUBHOCTD, O-, B- ¥ Y-U3JIy4YCHHs], BOSHUKHOBEHHE JIMHEHYIATOrO CITEKTPa M3IIYUICHUS aTOMA;

OMMCBIBATHE U3YYCHHBIC KBAHTOBBIC SIBJICHHA, NCITIOJIB3Ys (I)I/ISI/I‘ICCKI/IC BCIIMYUHBI: MAaCCOBOC YHMCJIO, 3apsAa0BOC YMCII0, IEPUO IMOoTypaciaaa, SHEPT UL (l)OTOHOB;
[IPH ONMMCAHUK MPABUIBHO TPAKTOBATH (DU3MUCCKHUM CMBICI MCIIONB3YEMBIX BEIMYUH, HX 0003HAYCHUS M CIUHHUIBI H3MEPCHUS, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO (I)I/I3I/I‘ICCKy}O BCIIMYUHY C APYTUMU BEIIMIYNHAMU, BBIYUCIATH 3HAYCHUEC (I)HSHHCCKOﬁ BCIIMYUHBI,

AHAJIN3UPOBATHL KBAHTOBBIC ABJICHUS, UCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IC 3aKOHBI U MOCTYJIATBI: 3aKOH COXPaHCHUA SHCPTIUH, 3aKOH COXPAaHCHUS JJICKTPUYIECKOro 3apsa,
3aKOH COXpaHCHUA MACCOBOI'0 YHCJId, 3aKOHOMEPHOCTU H3JIYUCHHUSA M IOIVIOLICHUA CBETA aTOMOM, IIPU 3TOM pasjindaTb CJIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa U €ro
MaTEMATHYCCKOC BEIPAXKCHUC,

pasin4daTb OCHOBHBIC IIPU3HAKHA rmaHeTapHoﬁ MOAECIIN aToMa, HYKHOHHOfI MOJEIIN aTOMHOI'O Aapa,

NPUBOAUTH MPUMEPHI MPOSBICHUS B OPUPOJEC U IPAKTUYECKOrO HCIONb30BAHUS PAJUOAKTUBHOCTH, ANEPHBIX M TEPMOSAEPHBIX PEAKUUN, CHEKTPAIBHOIO
aHaJIm3a.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

WCIIONB30BaTh MONyUSHHBIE 3HAHUS B TOBCEIHEBHOW XKM3HH NP OOpAaIIeHUH C MPUOOpPaMH U TEXHHUYECKHIMH YCTPOUCTBAMH (CUETYNK MOHHM3UPYIOMIUX YACTHII,
IL03I/IMeTp), AJI COXPAaHCHUA 310POBbI U CO6J'IIO,Z[€HI/I$I HOPM 35KOJIOTMYIECKOro NOBECACHUS B OKPY)KB,IOH_Ieﬁ cpeace;

COOTHOCHUTB SHEPIUtO CBA3HU aTOMHBIX AJEP C ,Z[e(i)eKTOM MaccChI;

NpUBOAWUTDL IIPHUMEPLI BIUAHUA PAAUOAKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JKHBBIC OpPraHWU3MBbI; IMOHHWMATh HNPHUHIIUIT HeﬁCTBHH AO3UMETPAa U pPa3jindaThb YCJIOBHA €TI0
HCIIOJIb30BaHUA,

IIOHUMATh JKOJOI'NYCCKUC HpO6J’I€MLI, BO3HUKAIOIMMWE IIPpHU HCIOJIb30BAHUHW ATOMHBIX 3J'IeK"[‘p00TaHLIHfI, U TOYyTH PCHICHUA OSTHUX HpO6J’ICM, TMCPCIICKTH BbL
HCIIOJIB30BaHM YIIPABIACMOI'0 TCPMOAACPHOI'0 CUHTE3Aa.

JIeMEeHThI ACTPOHOMHUH
BbInycKHMK Hay4YuTCs:



YKa3bIBaThb Ha3BaHU IJIAHET Comnueunon CHUCTCMBEI; pa3jin4aTb OCHOBHBLIC IIPHU3HAKKW CYTOYHOI'O Bpalll€HUs 3BE3JHOTO He6a, JBUKCHUA .HyHI)I, COHHHa U IJIaHET
OTHOCHTEIBHO 3BE3;

[IOHUMATh PA3INYUs MEXAY TEIUOLICHTPUYECKON U T€OLICHTPUYECKON CUCTEMAaMH MUPA;

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

YKa3bIBaThb O6H.[I/Ie CBOMCTBA W OTJIMYUMSA ITUIAHET 3€MHOU TpyImbl U IJIaAHECT-TUTAaHTOB,; MaJIbIX TCJI ConHednoi cucTeMbl U OOJIBIITNX IIAHET, IIOJIb30BAaTHCA KapTOﬁ
3BE3JJHOTO HeOa MpH HAOIOICHUSIX 3BE3/JHOTO Heba;

pasaM4aTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]l (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/IbI C €€ TeMIIepaTypou;

pas3invdaThb r'umnoTE3bl O MPOUCXOXKACHUN ConHeYHOH CUCTEMEL.

Conep:xkanne yueOHOro npeamera «®@usuka» B 7-9 kiaccax.

7 kaacce
(68 gacos, 2 yaca B HEJIETIO)
I. BBeaenue (4 yaca)

[Ipeamer m MeTombl (GU3UKUA. DKCIEPUMEHTAIBHBI METON HW3ydeHUs Npupoasl. M3mepenue (usnyueckux BenwumH. llorpemHocts m3Mepenus. O06oOmeHne
pe3ynbTaToB dKcnepuMenTa. HaOmonenue npocTelmmx sSBjIeHUN U MPOLIECCOB NMPHUPOBI C OMOIIBI0 OPIaHOB YyBCTB (3pEHUs, Cilyxa, ocsizaHust ). Mcnons3oBanue
MPOCTEHIINX U3MEPUTENBHBIX TPHOOpoB. CxeMaTndeckoe N300pakeHne ONbITOB. MeTo bl oiydeHns 3HaHui B (usnke. Pusnka n TeXHHUKA.

JlabopaTopHas padora.

1.Onpenenenne meHs! AeTCHUS H3MEPUTEIFHOTO IPpUOopa.

I1. IlepBoHaya/IbHbIE CBeIeHHSI O CTPOEHNH BellecTBa. (5 4acoB.)

I'unore3a o AMCKpPETHOM CTPOEHUU BemiecTBa. Monekyisl. HenpepbIBHOCT M XaO0TUYHOCTh JIBMOXKEHMS 4acTull BemecTa. Aud¢ys3us. bpoyHoBckoe nBmxeHue.
Mogenu rasa, )XKMIKOCTH U TBEpIAOro Tena. B3anMoznelicTBre YacTHLl BelecTBa. B3auMHOe NIPUTSDKEHHUE M OTTaIKUBaHUE MOJIEKYJl. TpH cocTos HUSI BEIECTBA.

JlabopaTopHas padora.

2."3mepenne pasMepoB MaJlbIX Tell.

II1. BzanmoneiictBue TeJ. (22 yaca)

Mexanuueckoe ABM>XeHHE. PaBHOMEpHOE U He paBHOMEpHOE IBMKeHUe. CkopocTk. Pacuer mytu u Bpemenu nBmxeHud. Tpaekropus. [IpsimonuHeiiHoe OBUXKEHUE.
Bzaumopeiicteue Ten. Uuepums. Macca. [lnotaocts. M3mepenne maccel Tena Ha Becax. Pacder maccel m o0beMa 1o ero miotHoctd. Cwuma. Cuibl B mpupone:
TACOTEHUS, TAKECTHU, TpeHUs, ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3p Mexay CUJION TSXKeCcTH U Maccol Tena. Tunamomerp. CrnoxkeHue qBYX CUJI, HAIIPABJIECHHBIX
1o ogHoM npsmoit. Tpenne. Ynpyras nedopmanus.

Jlabopamopnsvie padomot.

3.M3mepenne Macchl Tena Ha PhIYaKHBIX BECAX.

4.M3mepenne oObema Terna.

5.0npenenenne IIOTHOCTH TBEPJOTrO BEIIECTBA.

6.I'panynpoBanue NpyXUHbI 1 ©3MEPEHUE CHIT AUHAMOMETPOM.

IV [laBieHue TBepaAbIX TeJl, JKHAKOCTEH 1 ra3os. (21 yac)



Haenenue. Onbir Toppuuenu. bapomerp-anepoua. ATMochepHoe JaBJICHUE Ha pa3iU4HbIX BbicOTax. 3akoH [lackans. CrocoObl YBEIMYEHUS U YMEHBIICHUS
namienus. JlaBnenue raza. Bec Bo3znyxa. BosmymHas oGomnouka. M3mepenue atMocdepHoro napieHus. Manomerpsl. [lopinHeBoii )uaKoCcTHRIH Hacoc. [lepenaya
OaBJICHHA TBEPAbIMU TCIIaMH, JXUAKOCTSAMU, Ira3aMU. I[eﬁCTBHC JKUJKOCTHU U T'a3a Ha IMOTPYKCHHOC B HUX TECIIO. Pacuer JaBJICHU )KUJIKOCTU HAa JHO U CTCHKHU COCya.
Coo0imatomye cocyapl. ApxuMenosa cuia. [ 'mapasamyeckuii npecc. [LnaBanue ten. [naBanue cynos. BozmyxomnaBanue.

JlabopaTopHas padora.

7.0mpenenenre BEITAIKUBAIOIICH CHITBI, JEWCTBYIONIEH HA TIOTPYKEHHOE B KUIKOCTH TEJIO.

8.BrIsicHEeHUE yCITOBUH TIIaBAHUS TENA B KUIKOCTH.

V. Pa6ora u momHoCTh. JHeprus. (14 yacos.)
Pabora. Momuocts. DHeprus. Kunerndeckast sHeprus. [loTeHIuansHasi 3Heprus. 3aKOH COXpaHEHHs MeXaHudeckol sHepruu. [Ipoctbie mexanm3mbl. KI1J]
MexaHu3MoB. Prruar. PaBHOBecwe cmir Ha perdare. MomeHT cuibl. Peluarm B TexHHWKE, OBITY M Tpupoxae. lIpuMeHeHne 3akoHa paBHOBECHS phluara K OJIOKY.
PaBencTBO paboOT MpH MCHONBE30BAaHHH POCTHIX MEXaHU3MOB. «30JI0TOC TIPABUIIO» MEXaHUKH.
JlabopaTopHas padora.
9.BrlIsicHeHHE yCI0BHS PAaBHOBECHS phlyara.
10.0Omnpenenenune KI1/] npu mogbeMe 110 HAKJIOHHOH TUIOCKOCTH.
VI. IloBTopenue (2 4)
Amnanu3 ommOOK, JONMYIIEHHBIX B UTOTOBOW KOHTPOJILHOHN pabdoTe.

8 kuace

(68 yacos, 2 yaca B HEJIEIIO)

I. TernioBble siB1eHusI (26 yacoB)

Buytpennss sueprus. TemnoBoe nemxenume. Temmeparypa. Temmonepemada. HeoOpatmmocTs mpoiiecca Tteruionepenadu. CBA3b TeMIepaTypsl BEIIECTBA C
Xa0THYECKUM JBHKEHHEeM ero vactun. CrocoObl M3MEHEHHMsS BHYTpEHHeH sHepruu. TemnonpoBoaHocTh. KomnuecTBO TernoTsl. YienbHas TEIIOEMKOCTb.
Kongekuus. M3ny4yenue. 3aKoH cOXpaHEHUs SHEPTHH B TEIJIOBBIX nporeccax. [Inapnenne u kpucramiusauus. Y AeiabHas TEII0Ta IU1aBieHus. ['paduk ninaBiaeHus u
oTBepaeBanus. [IpeoOpa3oBaHue FHEPTUU IPU U3MEHEHUSIX arperaTHOro COCTOsIHUA BeliecTBa. Vcnapenne u KonaeHcanus. Y jeibHas TelioTa napooopa3oBaHus U
KoHeHcanuu. Pabora mapa u raza mpu pacmmpeHnn. Kumnenne sxunkoctu. BiaxkHOcTh Bo3myxa. TeroBele nBurateny. JHEPTrHsl TOIUIMBA. YIENbHAS TEIIoTa
CrOpaHHAL.

Arperatnbie cocrosinus. [IpeoOpa3zoBanue sHepruu B TemoBbix apurarensix. KI1JI termoBoro apurarens.

®ponTansHas mabopaTopHas padboTa.

2.CpaBHEHHUE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOW TeMIEPaTypHI.

3.3mepenne yaenbHOH TEMI0EMKOCTH TBEPIOTO TEa.

I1. DnexTpuYecKue siBJICHUS U 3JIEKTPOMArHUTHBIE siBJeHus (31 1aca)

Onekrpusanus Ten. DIeKTpuUuecKui 3apsaa. Bsaumonerictue 3apsioB. J{Ba BUIa 3JIEKTPUUECKOTro 3apsia. JUCcKpeTHOCTh AIEeKTPUYECKOro 3apsia. DIeKTpoH. 3aKOH
COXpaHEHMs BJIEKTPHUUECKOro 3apsiia. OJeKkTpuueckoe mone. Jiekrpockorl. CTpoeHue atomMoB. OObACHEHHE OHIIEKTpUYECKUX siBIeHUH. [IpoBoaHuku u
HEMPOBOIHUKH 3JIEKTpUYecTBa. JlelicTBIE JIEKTPUUECKOT0 MO Ha 3JIEKTPUUYECKUE 3apsbl.



[TocTOSIHHBIN 3NEKTPUUECKUH TOK. VICTOUHUKM 3JICKTPUYECKOro Toka. HocuTenn CBOOOTHBIX 3JICKTPHUUSCKUX 3apsiIOB B MeETa/UIax, JKUJKOCTAX M Ta3ax.
OnexTpudeckasl 1lenlb U ee cocTaBHble yacTH. Cuna Toka. EnuHuns! cunsl Toka. Ammepmerp. M3mepenue cuibl Toka. Hampsokenune. EnuHuIBl HamnpspkeHUs.
BonbsrMmetp. U3mMepenne HanpsiKeHHs. 3aBUCUMOCTh CHIIBI TOKa OT HAIPSDKEHUA.

Conpotunenue. EnuHUIBl copoTuBieHns. 3akoH OMa s y4acTKa 3JIEKTpUuecKoil nenu. Pacuer compoTuBiIeHHs NMPOBOTHUKOB. Y AEIHHOE CONPOTHBIIECHUE.
[Ipumepsl Ha pacueT COMPOTHUBIEHHUS MPOBOAHMKOB, CHJIBI TOKa M HampsbkeHus. Peoctatsl. [locnmemoBarenbHoe M mapajulebHOE COEIMHEHHE MPOBOIHUKOB.
JeficTBUS 3IEKTPUUECKOr0 TOKa

3akon Ixoyns-Jlenna. PaGora snekrpuueckoro Toka. MOIIHOCTE AJIEKTPHUYECKOTO TOKA. ENMHUIBI paboThl 3JEKTPUYECKOr0 TOKa, MPUMEHsIeMble Ha MPAaKTHKE.
CYeT4rK AIIEKTPUIECKOM SHEPTUH. DIEKTpOHArpeBaTeNbHbIe TPUOOPHL. Pacuer anexTposHepruu, noTpediisieMoit OITOBBIME NTpHOOpaMu. HarpeBanue mpoBOJHHKOB
QJICKTPUYCCKUM TOKOM. KoanuectBo TCILUIOThI, BBIACIACMOC IIPOBOAHUKOM C TOKOM. Jlamma HakaIuBaHMA. KOpOTKOG 3aMbIKaHHCE. HpeI[OXpaHI/ITeHI/I. MarauTtHoe
none. MarautHoe moie IIpAMOro TOKa. MaruuTtHbele THHUH. MarauTHoe I1oJIe KaTyYIOKKu C TOKOM. EHCKTpOMaI‘HI/ITBI U UX NPUMCHCHUS. ITocTostHHBIE MarHUTHI.
MarauTHOE 10€ MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1oJIe 3eMIIH. ﬂeﬁCTBHC MAarHvuTHOI'O I10JId Ha IMIPOBOJHHK C TOKOM. QHGKTpI/I‘IeCKI/Iﬁ JABUTAT €JIb.
Dponmanvuvle 1a60pamopHvle padomel.

4.Coopka dNeKTpHUYECKO ey H U3MEPEHUE CHUITBI TOKA B €€ PA3JIMYHBIX YUaCTKaX.

5.M3MepeHne HANpsKEHUS Ha Pa3IMYHbIX yYaCTKAX JIEKTPUUECKON LIETIH.

6.PerynupoBanme CHIIBI TOKa PEOCTATOM.

7.113MepenHne corpoTUBIICHUS TPOBOIHUKA TIPH TOMOIIY aMIIepMeTpa 1 BOIBTMETPA.

8.M3mepenre MOIIHOCTH M PaOOTHI TOKA B AJICKTPHUICCKOM JIAMITE.

9. COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €TI0 ACHCTBUS.

10. 3ydeHne dIEKTPHIECKOTO JBUTATEIS ITOCTOSTHHOT'O TOKa (Ha MOJIEIHN).

II1. CBeToBble siBjieHusi. (10 yacoB)

Hcrounuku cBera.

[IpsimonuHeliHOE pacmpocTpaHeHHe, OTpakeHHWe W mpenomiieHue cBera. Jlyd. 3akoH orpaxkenus cBera. Ilmockoe 3epkano. Jlmaza. OmTudeckas cuima JTHMH3BL.
Nzobpakenne naBaemoe nuH30M. M3MepeHne PoKkycHOTO paccTosHUS coOmpatromei mTuH3bl. OnTrueckue npubdopsl. ['na3 u 3penune. Ouku.

Dponmanvuvie 1adopamopHsie padomot.

11.M3y4yenne 3akOHOB OTPaKEHUSI CBETA

12.Habmroenne sIBIeHUs TPEJIOMIICHUS CBETa

13.Iony4uenre n300paskeHus Py TTOMOIIH JTHH3HL.

Peseps -2uac

IV. MosTopenne (1 4)

9 kaacce

(102 yacos, 3 yaca B HEZEIIO)

I. 3akoHbl B3aumMoaeicTBUSA U ABHKeHHs TeJl. (36 yacoB)

MaTepI/IaJ'IBHaH TOYKa. TpaeKTOpI/I}I. CKOpOCTB. HepeMeH_IeHI/IC. Cucrema oTcyerTa. OnpeﬂeneHI/Ie KOOpAWHATBL ABMXKYILICIO TEja. Fpa(bI/IKI/I 3aBUCUMOCTH
KMHCMATUYCCKUX BCJIWYUH OT BPCMCHU. HpHMOHHHCﬁHOG PaBHOYCKOPCHHOC OBUIKCHUC. CKOpOCTB PaBHOYCKOPCHHOI'O JABHXKCHMUA. HepeMeLueHHe npu



pPaBHOYCKOpEHHOM JaBmeHuu. OmpezereHne KOOPAWHATHI IBHXKYIIEro Tena. ['padukd 3aBUCHMOCTH KHHEMAaTHYECKHX BEITMYMH OT BPEMEHH. Y CKOpEHHE.
OTHOCHTEIILHOCTh MEXaHUUECKOTO JABUXCHUS. I/IHepHI/IaHLHaH CHUCTEMA OTCUECTA.

[epeeiii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuii 3akon Hetorona. CBoboaHoe majenne 3akoH BcemupHoro tsrorenus. KpuBonnHeliHOe TBUKEHHE.
JIBmxeHue mo okpyxHocTH. MckyccTBeHHble ciyTHUKM 3emud. Pakersl. MMmynbsc. 3akoH coxpaHeHHsl MMITyJbca. PeakTuBHOe NBMKeHHE. [IBukeHue Tena
OpOILIEHHOTO BEPTHKAIBLHO BBEpX. JBUKEHHUE Tella OPOIIEHHOro MOJ YIiIoM K TOpU30HTY. [BIbkeHHe Tela OpOLIEHHOTO TOPU3OHTAIBHO. Y CKOpEHHE CBOOOAHOTO
MajJieHrs Ha 3emiie U IpYTHUX IUIaHeTax.

Dponmanvusle 1adopamophule padomul.

1. UccnenoBanue paBHOYCKOPEHHOTO IBHXKEHUs 6€3 Ha4allbHOM CKOPOCTH.

2.W3mepeHne yCKOpeHus: CBOOOIHOTO MaICHUSI.

Il. Mexanuyeckue Kojied0aHus U BOJIHBIL. 3BYK. (15 yacoB)

Mexanndeckne konebanusi. Ammnrtyna. Ilepuon, gacrora. CBoOomubie konmeOanus. KomeOatenmbHbIE cHCTEMBl. MasTHUK. 3aBHCHMOCTh TEpHUOAA W YaCTOTHI
HUTAHOTI'O MasiTHUKA OT AJIMHBI HUTH. HpeBpameHHe OHEPTHUHU IIPpU KOJIEOATEITHLHOM JABUKCHUN. 3aTyxa}01uHe KOneOaHusI. BI)IHy)K,ZIeHHBIe KosieOannst. MexaHudecKre
BonHbl. JlnmuHa BONHBL  [IpofonbHBIE W TolepevHble BONHBL CKOPOCTH paclpocTpaHeHus: BONHBL. 3ByK. Beicora m TemOp 3Byka. ['poMKoOCTh 3ByKa/
Pacripoctpanenne 3Byka. CkopocTs 3Byka. OTpaskeHue 3Byka. 9xo. Pezonanc.

®ponransHas nadoparopHas paboTa.

3.HccnenoBanue 3aBUCUMOCTH IIEPUOAA U YACTOTHI CBOOOHBIX KOJIeOaHUH MAaTEMaTUIECKOr0 MasiTHUKA OT €r0 JUINHBL.

II1. DyekTpoMarHuTHbIe siBJIeHHs. (24 yaca)

JlelicTBre MarHUTHOTO I1OJISL HA 3JIeKTpudeckue 3apssl. I'paduueckoe n3obpakeHne MarHuTHOro nosst. HanpasneHue Toka U HanpaBiIeHUE €ero MarHUTHOI'O TOJIS.
OO6HapyXeHre MarHUTHOTO TIOJSI TI0 €ro JeHCTBHIO Ha dJeKTpudeckuil ToK. [IpaBmino yeBoit pyku. MarHUTHBIN TOTOK. DIIEKTPOMarHUTHAS WHAYKIUSA. SIBiieHue
3JIEKTPOMAarHUTHON MHAYKIUH. [lonydeHne mepeMeHHOro 3eKTPHYECKOro TOKa.

OnexkrpomarauTHoe none. HeogHoponHoe u HEoAHOPOAHOE moiie. B3auMOCBsI3b 3JIEKTPUUECKOr0 U MarHUTHOTO IOJIEH. DJIEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTh
pacnpocTpaHeHHs! 3JEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUraTeNb. JneKTporeHepatop. CBeT — 3JeKTpOMarHUTHAs BOJIHA.

OponTanbHas 1adbopaTopHas padoTa.

4.M3ydeHue SBICHUA 3JIEKTPOMAarHUTHOW WHIYKIUU.

I V. Crpoenne atoma u aroMHOro siapa (20 yacon)

PamnoaktuBHOCTE. Anb(a-, O6erra- U ramma-m3nydeHue. OMBITHI 1O paccenBaHWI0 anb(a-dactuil. llmanerapHas momens aroma. ATomHOe spo. lIporonHO-
HEHTpOHHAA MOJENb sapa. MeTo/sl HaONMIOASHUS M PErucTpaluy YacThll. PaoakTHBHBIE TpeBpalieHus. DKCIepUMeHTallbHbIe METOIbL. 3apsy sapa. MaccoBoe
yucio saapa. Anepusie peakuuu. Jenenue u cuntes spep. CoxpaHeHue 3apsga U MaccoBOTO YMCIAa HPH SACPHBIX peakuusx. OTKpbITHE NPOTOHA W HEHTpOHA.
S nepHble cuibl. DHEPTHs CBSA3U YACTHIL B sIIIpE.

Oneprust csazu. Jledexr macc. BeimeneHuwe sHepruu mpu JefeHHHM W CUHTe3e saep. Vcmosnb3oBaHue sipepHOW sHepruu. Jlosumerpus. SnepHblil peakTop.
[IpeoOpasoBanne BHyTpeHHel sHeprun saep B AIEKTPUIECKYIO SHEPTuio. AToMHast HepreTuka. TepmosiiepHble peakuuu. buonorniyeckoe AeicTBUE pagUaLliH.
®ponTansHas mabopaTopHas padboTa.

5.Uzyuenue nenenus siapa atoma ypasa rno ¢ororpadun TpeKos.

6./3yueHre TpeKoB 3apsKEHHBIX YacTHUI] 110 TOTOBBIM (oTorpadusim.

V. Ctpoenue u 3Boawnus Beesennoit (5 yacos)



Cocras, crpoenue u npoucxoxiaenne ComHeuHoil cucrembl. bonpime tena Conneunoil cucrembl. Manbie Tena ComHeuHoi cucteMbl. CTpoeHHe, H3ITydyeHHe U
spommonus Conaia u 38e37. CTpoeHue u »Bofonus BeenenHoit.

VI. loBTopenue (5 1)

KaJjengapHo-TeMaTH4yecKoe IJIAaHUPOBaHMe 7 KJacc.

Ne i/ Hara HanmeHoBaHMe TeMbl Koa- Hcnonb3oBanue 060py1oBaHus IIpumeyanue
BO
4yacoB
BBenenue 4
1/1 ®uzuka — Hayka o mnpupojse. Hekxortopsie 1 § 1-3, 3ammcaTh B TETp
¢uznueckue TepMuHbl. Habmo1eHus U OmbIT. Ba-TpH TpuMepa (us.
SIBIICHUH,
HaOJIFOJaeMBIX B
IpHUpoJIE.
2/2 dusnyeckue BEJINYNHBI. N3mepenue 1 § 4; BBIIOJTHHUTH 3aJaHUE B
(bMBUYECKUX BEIIMYMH. koHue § 4, ynp. Nel
3/3 TOYHOCTH M MOTPEIIHOCTh U3MEPEHUH. 1 JIunelika, 1eHTa § 5,6 BBHIOJHUTH 3a1. B
MEpHasi, U3BMEPUTEIbHBIN KOHIIE § 5,6.
OUJIMHAP, TCPMOMCTD, NaTYMK IToarotoBuTHCS K
TEMIICPATYphI nabopatopHoi pabote Nel.
4/4 Jlaboparopuas pabota Nel «Omnpenenenue 1 JIunelika, 1eHTa [ToBTOpUTH §1-5
LEHbl  JIeNIEHUsl KAl  HU3MEPUTEIIHLHOTO MepHasi, U3MEPUTEIIbHBII
puGopay» WIMH]IP, TEPMOMETP, JTaTUUK
TEeMIIEPATypPhI
IlepBoHayajibHbIE CBeIEHUSI 0 CTPOEHUH BelllecTBa S5
5/1 Crpoenue BemiectBa. Monekyinbl. bpoyHoBckoe 1 Komnrerotep, Mukpockon §7-9 , 3ananue B koHuE § 9,
JBUKCHHUE. OMOJIOTUYECKHIA, Karisi MOJIOKa, noAroTOBUTHCS K JI/P No2
pa30aBIEeHHOTO BOJOH
6/2 ®poHTaNIbHAA nabopaTopHas pabora 1 [ToTOpUTSH § 7-9,
«M3MepeHune pa3zMepoB MajbIX TEI»
7/3 Huddysus. Bzaumoneiictuit Mosekyi. 1 § 10




8/4 ArperatHble COCTOSIHHSI BEIIECTBA. 1 § 12, 13. 3aganue B KOHIE
§13. «IIpoBeps ceds»
9/5 [ToBTOpeHue u 00001IeHNEe OCHOBHBIX 1
10JI0’KeHNUN TeMbl «IlepBOHavaIbHbIE
CBEJICHUS O CTPOCHUU BEIIECTBA
B3aumopaeiictBue Tea 22
10/1 Mexanndeckoe IBIKESHHE 1 I1ITaTuB 1a00PATOPHBIIA, § 14,15. Ynp.2. 3ananus B
MEXaHUYeCKask CKaMbs, konte § 14,15
OpyCOK JIEpEBSHHBIN,
3JIEKTPOHHBIN CEKYHIOMED C
JTATYHNKAMU,
MarHuTOYIpaBiIsieMbIe
TE€PKOHOBBIC TATYUKH
CEeKyHJI0MEpa
11/2 Ckopoctb. Eqununibpl ckopoctu 1 § 16.Vnp.3.3amanne B
koHie §16
12/3 Pacyer yTH U BpEMEHH JBUKEHUSL. 1 § 17. Vop. 4.3ananue B
koHue § 17
13/4 I'padu myTH ¥ CKOPOCTH PABHOMEPHOTO 1
MPSAMOJTMHEHHOTO JIBYKCHHUSI.
14/5 Pemienue 3amady Ha pacdeT cpemHei 1
CKOPOCTH
15/6 Wuepuus. 1 § 18, 19. Yup. 5. 3anganue B
KoHIe § 18
16/7 Macca rena. Mi3amepenue maccel Tenia Ha Becax. 1 § 20, 21. VYmp. 6.
3agaHue B KOHIE §
21.IToaroToBUTHCS K
JI/P
17/8 JlaboparopHass pabota «/3mepeHue Macchl 1 Habop Ten pa3Hoii Macchl, 3amaun Ne140,148,149




TCJIa HAa PBIYAXKHBIX, DJICKTPOHHBIX BECAX»

AJIEKTPOHHBIE BECHI

18/9 [InoTHOCTH BemiecTBa. § 22. VYnp.7. 3amanue B
KoHIe § 22
19/10 Pacuet macchel 1 00beMa TeJa 1Mo ero § 23. VYmp.8. 3aganue B
IIJIOTHOCTH. KOHIIE § 23
ITonaroroBuUTHCA K
nmabopaTopHBIM paboTam
20/11 JlaboparopHbie paboThl «M3Meperne oObeMa Habop Ten pa3Hoii Macchl, 3amaun Nel157,170,172
tenay, «OnpeneneHne MmIOTHOCTH TBEPOTO MEH3YpKa, SJICKTPOHHBIE BECHI
Teay.
21/12 Pemenue 3agau [ToBTOPUTH TEMBI:
«MexaHn4yeckoe
JIBIDKCHHCY, «Maccay,
«IITOTHOCTH BemecTBay.
22/13 Kontponprass  pabora Nel  «IlmotHOCTB
BCIIICCTBAY
23/14 Cuna § 24
24/15 SABnenue Ttarotenus. Cuna Tsokectu. Cuiia § 25. Ymp. 9.
TSOKECTH Ha JPYTUX IJIaHEeTaXx.
25/16 Cuna ynpyroctu. 3akon I'yka. [Iratue ¢ kpenexom, HabOP § 26.
NpYXUH, HA0Op TPY30B, JTUHEWKA,
JTMHAMOMETD
26/17 Bec Tena. § 27,28,29. VYmp. 10.

IloaroroButh
MPE3CHTALNI0 [0  TeMe
«CoHeuHasa cucTeMa




27/18 Aunamomerp. OpoHTanbHast 1a00paTOpHAs 1 JluHaMOMeTp ¢ TIpeIeioM U3Me- § 30. Yop.11.
pabota «I'pagyupoBaHue NpyXKUHbI U permst 5 H, npysKumHs! Ha
W3MEPEHUE CHIIBI TPEHUSI C IIOMOIIIBIO .
IUIaHIeTe, rpy3sl Maccoi mo 100 r
JTUHAMOMETPay
28/19 CrnosxeHue IByX CUJ, HAlIPaBJIEHHBIX MO OJHOMN 1 [[IraTus, ppryar, TMHEWKA, J1BA § 31. Ymp. 12.
npsAMoil. PaBHoielicTBYIOIIAs CUII. OJIMHAKOBBIX IPy3a, ABA 6J19Ka,
HUTb HEpaCTsHKUMas, JTUHEIKa
M3MEPUTEIIbHASI, TUHAMOMETP
29/20 Cuna TpeHusl. 1 HepeBsiuaplii  Opycok,  Habop | § 32, 33, 34. Ymp. 13.
TPY30B, MEXaHH4YeCKas CKaMbs,
JTUHAMOMETP
30/21 KoutponsHas padora Ne2 «Critbi» 1
31/22 AnHanu3 omuOoK, JOMYIICHHBIX B KOHTPOJIbHON 1
pabore.
JlaBJieHue TBePABIX TeJ, JKUAKOCTEH U ra3oB. 21
32/1 JlaBiienue TBEpIOTO TENIA 1 § 35, 36. Ynp.14(1,3,4),
15. 3agaun B KOHIIE §
35u § 36(1,3)
33/2 JaBnenue rasa. [Tepenaua JaBJICHUS JlaTunk JaBJICHUS, wratuB, | § 37,38. 3amaHue B KOHIIE
KuakocTamu. 3akoH [lackans 1 pabouast E€MKOCTb, TpyOKa, | § 37, 38ymp. 16.
JTHEHKa
34/3 Pacder pgaBieHUs XHUIKOCTH Ha JHO U CTEHKH § 9, 40. Yop. 17. 3ananue
cocya. 1 B koHIe § 40.
35/4 Pemenne 3agau no Teme «/laBleHue B 1
JKHAKOCTHU U raze. 3akoH ITackamsy.
36/5 CooOmaromuecs cocyabl § 41. Yop. 18 3aganus 1-3
1 B KoHIIe § 41
37/6 KonTtponsHas padora Ne3 «J[aBneHue TBEpabIx 1

TCI, JKMIKOCTEHN U ra3oBy




38/7 Bec Bozmyxa. ATMocepHOe TaBieHHe § 42, 43. VYop. 19, 20.
3anganue B KoHIE § 42.
39/8 N3mepenue armocdepHoro npapienus. OmnbIT § 44. VYop. 21(1,3,4).
Toppuuennu 3aganue B KoHIIE § 44.
40/9 Bapomerp-anepoun. AtMmocdepHoe aBieHHE § 45, 46. VYop. 22, 23.
Ha pa3HbIX BBICOTAX. 3amanue B KoHIE § 46.
41/10 MaHOMETpBHI. § 47.
42/11 [TopHeBoit YKUJIKOCTHBIHN Hacoc. § 48, 49. Ymp. 24, 25
I'mapaBnuueckuit nmpecc.
43/12 JleficTBrE )XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B § 50. IToBTOpUTH § 49
HHUX TEJIO.
44/13 3akoH Apxumena. § 51. Yop. 26 (1,2,5,6).
[ToaroroBUTHCSA K J11/p.
45/14 ®poHnTanbHas naboparopHast pabota JluHaMOMeTp, WTatuB yHuBep- | IloBTOpUTH § 51.
«OmnpeneneHue BBITAJIKUBAIOIICH CHUTBI, CANbHBIA, MEpHBIi  LIIHMHID
JEUCTBYIONIEH Ha TMOTPY)KEHHOE B J>KHIKOCTh
oo, (MeH3ypka), ) rpy3
MUWIMHIPUYECKUN U3 CTaNH, TPY3
UTHHIPUYECKUN u3
AJTFOMUHHMEBOTO CIUIaBa, HUTh
46/15 [InaBanue tem. § 52. Vmp. 27(1-3).

3ananue B KOHIE § 52




47/16 [1naBanue cynos. 1
48/17 Pemenue 3agau o teme «llnaBanue Tem» 1 [ToBTOpuTh § 52. 3amaun
Ne 434, 437.
[ToaroroBuTHCA K J11/p.
49/18 ®poHTaIbHAs nabopaTopHast pabora 1 JluHamMoMeTp, IITAaTUB YHHUBEP- [ToBTOpUTSE § 51, 52.
«BpIsiICHEHME yCIOBUM IIIaBaHHs Tela B CaJbHbII, MEpHBIIl IUITHHIP
HKUIKOCTH»
50/19 BosnyxonnaBanue 1 § 53, 54. Yop. 28, 29.
3aganue B KoHIE § 53.
51/20 [ToBTOpenue u o6oOMmICHNE TeM «ApXUMeI0Ba 1 [MosTopuTs § 51-54.
cunay, «IlnaBanue Tem»
52/21 KonTtponbHas pabora Ne4 «ApxumenoBa cuia. 1
[InaBanue Tem»
PadoTa 1 MOIIHOCTH. DHEPTHS. 18
53/1 Mexanuyeckas pabora. Eaunuiibl paboTsl. 1 § 55. Vop. 30 (1,2
3aJjaHue B KoHIE § 55.
54/2 MomHocTh. EUHUIIBI MOIITHOCTH. 1 §56. yIIp. 31(1,4-6).
3agaHue B KOHIIE § 5
55/3 Oneprus. IloTeHnumanpHass W KUHETHYECKas 1 § 66, 67. Yrp. 34(4).
SHEprusl.
56/4 IIpeBpamienue OIHOTO BUIA MEXAaHUYECKOU 1 § 68. Ymp. 35.
SHEPTUHU B IPYroi.
57/5 KontponeHast pabora Ne5 «MexaHuueckas 1
pabota. MomHOCTb. DHEprus»
58/6 IIpocTeie Mexanu3Msl. Peryar. PaBHOoBecue cui 1 § 57, 58.




Ha pblyare.

59/7 MomMeHT cuibl. Pelyarm B TexHuke, ObITy U §59. TloaroToBKa K J1/p
IpHUPO/IE.
60/8 ®poHTaIbHAS nmabopaTopHast pabora Poruar ¢ kperenusimu st py3oB, | § 60. IloBtopute § 59.
«BbIsICHEHUE YCTTOBUSI pABHOBECHSI phlyara Habop rpy3oB mo 100 1, | Yop. 32
JTUTHAMOMET]
61/9 biioku. «3050TO€E TPaBUIIO» MEXAHUKU [MomBwxHbli W HemoaBWXHBIA | § 61, 62. Ymop. 33 (1,2,5).
O0yoku, HaOOp TPy30B, HUTH, | 3a7aHUE B KOHIIE § 62.
JTUHAMOMETp, TaTHB, TUHEHKA
62/10 LlenTp TsxecTu Tena. § 63
63/11 YcioBusl paBHOBECHS TEII. § 64.
64/12 KIIJI mpocThIX MEXaHU3MOB § 65, MOATOTOBUTHLCA K JI/P.
65/13 ®poHTanbHas naboparopHast pabora [IITaTB, MEXaHUYECKask CKaMbs, [ToBTOpPUTH § 57-65
«Omnpenenenue KIIJ npu noabeme Tena 1o 6DYCOK ¢ KpIOUKOM, IJIMHEHKa,
HAKJIOHHOM TUIOCKOCTH» HAGOP P30, THHAMOMETD
66/14 O0o01IeHHE U IOBTOPEHUE
67/15 KontponeHas pabora Ne 6 «Mroromas
KOHTpOJIbHAs paboTa
68/16 AHanu3 OmMOOK MJOMYIIEHHBIX B HMTOTOBOM
KOHTPOJILHON paboTe
69/17- PesepBHOE Bpems

70\18




KanennapHo-temaruyeckoe miaHupoBaHue 8 kiacc.

Ne | Jlara Conepxanue(TeMa ypoka) KosmnuecTso Hcnoab3osanue 060pyaoBanust pumeuanue
/o 4acoB
TenioBble siBJIeHus1 (26 yacoB)
1/1 TemnoBoe nBmwkenue. Temmepatypa. 1 JlaboparopHblii TEPMOMETD, maravk | §1
TEMIICPATYPhI
212 BHyTpeHHsIs SHEpTHs. 1 JleMoHCTpaLHs §2, ymp.1
3/3 CriocoObl U3MEHEHUSI BHYTPEHHEH dHeprun 1 «M3MeHeHMe BHYTpEHHEH »dHeprum Tena | §3, ymp. 2
Tena. Opu  TPEeHUUM U yAape»:  JaT4HK
TEMIIEpaTypbl, IBE JOCKU, JBE CBHHIIOBBIE
IUTACTUHKH, MOJIOTOK
4/4 Buabr Tenonepenaun. TenmonpoBogHOCTD. 1 §4, yop. 3
5/5 Konpekuus. M3nydyenue. 1 JleMOHCTpaLHs §5, §6, ynp.4,5
«[lornomenne CBETOBOM SHEPrUM»: JBa
JaTyrKa TeMIepaTyphl, Jamia, JUCT OeIoit
u 4€pHO Oymaru, CKOT4
6/6 KonuyecTtBo TermoTel. EquHUIBI KOTMYECTBA 1 §7, §8, ymp. 6,7
TEIUIOTHL. Y IeJIbHAs TETNIOEMKOCTb.
77 Pacuer konuyecTBa TEMIOTHI, HEOOX0IUMOTO 1 §9 , ymp.8
JUIS HarpEeBaHUS TEJa UK BBIIEIIIEMOT0 UM
TIPH OXJIAXKICHUU.
8/8 dponTanbHas JaboparopHas padora Nel. 1 Jatuuk TeMIepaTypsl, tepmomertp, | [ToBroputs §9
«CpaBHeHHe KOJIHYECTB TeII0ThI NPH KaJOpHUMETD, MEpHBIT UTHH]IP
CMeLIMBAHUM BOJbI PA3HOI TeMIlepaTypbh». (MeH3ypka),  1abopaTOpHBIE  CTaKaHBI,
ropsiyasi ¥ XoJ0JHas BoJia
9/9 VYpaBHeHHE TEmIOBOro H6ajnaHca. 1 §9,
10/10 JlabopaTopnasi pabora Ne2. «M3mepenne 1 JlaTumnk TEMIIEPATYPHI, TEPMOMETD,




yIleJILHOﬁ TCIJIOEMKOCTH TBEPAOIo TEJaa».

KaJIOPUMETP, ropsdas M XOJIOJHAs BOJA,
MEPHBII UUIUHAP, TPY3 U1~ JINHIPUIECKUI
C KPIOYKOM, HUTb, JJIEKTPOHHBIE BECHI

11/11 DHeprus TOIuBa. Y IeibHas TErIoTa §10, ynp.9
CrOpaHus.
12/12 3aKOH COXpaHEHUs U MPEeBpallleHUs] JHEPTUU B §11, ynp.10
MEXaHUYECKUX U TETUIOBBIX MPOIIECCaXx.
13/13 Kontpoabnas padora Nel no Teme:
«TenioBbIe SIBJIECHHS».
14/14 ArperaTHbI€ COCTOSIHHS BEILIECTBA. §12-14, ynp.11
[InaBnenue n oTBepaEeBaHUE
KPUCTAJUTMYECKUX TEJI.
15/15 I'paduk mnaBaeHUs U OTBEPICBAHUS JlemoncTpars Ne 1. §15, ynp.12
KPHUCTAINTHYCCKUX TECII. VY nenpHas TemioTa «OnpeHeHeHHe yz[eanoﬁ TEeIUIOTHI
ITaBJICHM. [UIABJIEHUS JIBAA». JaT4UK TEMIIEpaTyphl,
KaJIOPUMETP, COCYJl C TAIOIINM JIBJIOM, COCY]
C BOJIOH, DJIIEKTPOHHBIE BECHI.
Jlemonctparms Ne 2.«O6pazoBaHue
KpHCTAJUIOBY»: MHUKPOCKOII, MPOOUpKa
C HACBIIIICHHBIM PACTBOPOM, IIPEAMETHOE
CTEKJIO, CTEKJISTHHAS ITaJI0UKa
16/16 Pemenue 3agau no teme «IlnaBiaenue Tem»
17/17 Hcnapenue u koHaeHcanus. HacelmeHHbINH 1 JleMOHCTpaLys §16-17, ynp.13
HEHACBIICHHBIN I1ap. «cniapeHne cnupTa»: TaT4uK TeMIIepaTyphbl,
mpoOupKka, JHMCTOYKH OyMaru, pe3WHKU,|
A3HbIE CIUPTHI
18/18 Kunenue. Y aenapHas TemioTa JleMoHcTpanus §18,20, ynp.14(2,4),
1apooOpa3oBaHus. «3yueHne mporecca KUIIEHHS  BOJBI»: ynp.16(4,5)
TATYUK TeMIepa- TYpBHI, IITATUB
VHUBEpPCATbHBIH, KoJI0a CTEKJISIHHA,

CITMPTOBKA, NIOBAPCHHAA COJIb




19/19 BnaxHoctbs Bo3ayxa. CriocoObl onpeaeneHus 1 JlaTuuk Temmneparypel, TepMoMmeTp, Mapisy §19,
BJIAKHOCTH BO31yxa. OpoHTanbHas COCY[l C BOIOH
naboparopras padorta Ne3 «3mepenue
BIIQYKHOCTH BO3yXa»
20/20 Pemenue 3amau o teme: «ArperatHoie 1 Ne779,787,795,827
COCTOSTHUSI BEIIECTBA»
21/21 OObsicHEHUE arperaTHbIX COCTOSTHUI 1 Ne864, 867, 838,842
BEIECTBA HA OCHOBAHWU aTOMHO-
MOJICKYJISIPHOTO CTPOCHHS
22/22 JlBurarenb BHYTPEHHETO CrOpaHus 1 §21,22
23/23 [IpuHIMT IEHCTBUS TETIOBON MAIIMHBI. 1 §23
[TapoBast TypOHHa.
24/24 KIIJ] TemroBoro aBUraTes. 1 §24
25/25 Pemenne 3agau no teme «Haxoxmenne KI1JT 1 Ne783,794,824
TEIUIOBOTO JBUTATEIISD)
26/26 KoutpoabsHas pa6ora Ne2 nmo teme: 1
«/3MeHeHue arperaTHbIX COCTOSTHUH
BelIeCTBaY.
JJIeKTPUYECKHE U YJIEKTPOMATHUTHBIE siBJeHus (3149)
27/1 DnekTpusanus Teil. Bzaumopaeiicteue 1 §25
3apsDKEHHBIX Tel. J[Ba poja JIeKTPUYECKIX
3apsiIoB. DIIEKTPOCKOIL.
28/2 DJIEKTPUYECKOE TOJIE. 1 §26,27, yrip.19,Ne907
29/3 JlenuMOoCTb 2JIEKTPUYECKOTO 3apsija. 1 §28,29, ymp.20
OnextpoH. CTpoeHUE aTOMOB.
30/4 OObsiCHEHHE PIEKTPUUECKUX SIBIICHUH. 1 §30,31, Ynp.21
31/5 DeKTpUYECKHii TOK. MICTOYHUKH 1 §32,33
ANEKTPUIECKOTO TOKA. DJIEKTPpUUECKas IENb U
€€ COCTaBHBIC YaCTH.
32/6 DNeKTpUYEeCKUuil TOK B MeTaiax. [efcTBus 1 §34,35,36, ynp.23(1,2,3)

QJICKTPUYICCKOT'O TOKA. HaHpaBJ'ICHI/IC TOKa.




33/7 Cuna Toka. Amnepmerp. V3mepenune cuib §37, ynp.24
TOKA.
34/8 ®poHTaabHas JabopaTopHas padoTa Ne4. Jatamx TOKa, ammepmerp | §38, ynp.25
«CoOopka 2J1eKTPpUYeCKOoil 1enu u JIBYXNPEACIbHBIN, HMCTOYHUK  TUTAHUS,
U3MepeHne CUJIbI TOKA B €€ Pa3JIMYHBIX KOMIUJICKT IPOBOJIOB, PE3UCTOPHI, KITFOY
y4acTKax».
35/9 DnekTpuueckoe HanpspkeHue. EauHuib §39,40
HanpspkeHus. Bonstmerp. U3mepenue
HATPSDKCHHSL.
36/10 @dpoHTaIbHAs JabopaTopHas padoTa NeS. Jartunk  HampspbkeHHs,  BOJNbT  Metp | §41,42, ynp.26,27
«3MepeHne HANPSIZKEHUST HA PA3JTHYHBIX NBYXMPEAEIbHBIN, HCTOYHHK  ITUTAHUS,
Y4aCTKAX YJIEKTPHYECKO# menm». KOMIUJICKT IPOBOJIOB, PE3UCTOPBI, KITFOY
37/11 DIJIEKTPUYECKOE COMPOTHUBIICHUE §43,ynp.28
MPOBOJTHUKOB. YIEIbHOE COMPOTHUBIICHHUE.
Peocrartsl.
38/12 3akon OMa Ui y9acTKa ICIH. JleMOHCTpALWs §44, ynip.29(4-7)
«HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa B
MPOBOJHUKE OT HANPSHKCHUS: AaTYMK TOKa,
NMaTYNK HANPSOHKCHHS, PE3UCTOpP, PEoCTar,
WUCTOYHUK TIMTaHUs, KOMIUICKT IPOBOJIOB,
KJTFOY
39/13 Pemenue 3amau no teme: «3akoH OMa. 1055,1056,1066
Brrunciienue conpoTruBIICHUs TPOBOTHUKOBY
40/14 dpoHTaTbHAN JadopaTopHasi padoTa Ne6 JlaTymk Toka, peocTar, UCTOYHHK nuTanus, | §46, ynp.30(1,2,4)
«PeryJimpoBaHue CHJIbI TOKA PEOCTATOMY KOMILIEKT IMPOBOJIOB, KJIFOY
41/15 ®poHTabHas JJaGopaTopHas padora Ne7 JlaTuuk TOKa, NaTYMK HanpshKeHus, amrepmerp | §47, ynp.31
«OnpenesieHne CONPOTHBICHUSA HBYXHWH@HBHHIEL BOJIBLTMETP
rlpOBOL[HI/IKa le/l MOMOIIH aMlIepMeTpa u ABYXIIPCACIbHBIN, PE3UCTOPHI, HCTOYHUK
BOJILTMeTpa» IMMUTaHUA, KOMIUICKT IIPOBOJAOB, KJIHOY
42/16 ITocnenoBaTenbHOE COeTUHEHUE JlaTamk TOKa, IaTUYUK Hanpspkenus, §48, ynp.31(1,3,4)
MTPOBOTHUKOB. aMIIEpMETP  JBYXIPEACIbHBIA, BOJHTMET]

HBYXHpeﬂCHBHLIﬁ, PE3UCTOPHI, HCTOYHUK

MMUTAHWUS, KOMIUICKT ITPOBOJOB, KIIFOY




43/17

Hapannenbﬂoe COCAUHCHHUEC TPOBOJHUKOB.

JlaTumk  TOKa, JATYUK  HaIlpsHKEHUs,
AMIIEPMETP  ABYXIIPEIEIbHbIA, BOJBTMETP
NBYXIIPEAECIbHBIA, PE3UCTOPBI, HCTOYHHK
MATAHUS, KOMIUIEKT POBOJIOB, KIIFOY

§49, ynp.33(4,5)

44/18

O6o0matomuii ypok mo teme «Cuia Toka,
HaIPSDKCHNUE U COMTPOTUBIICHHUE TTPOBOTHIKAY

§32-43 noBTopenue

4519

KonTtpoabHnas padora Ne3 «Cuia Toka,
Hanpsi’KeHHe U CONPOTHBJIEHNE
IMPOBOJIHUKA»

46/20

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
Enuauter paGoTel AIEKTPHUYECKOTO TOKA
MIPUMEHSIEMbIC Ha TTPaKTHKE.

§51,52, ynp.34(1,2)

47/21

dpouTanbHas JadopaTopHas padora
Ne8«HM3mMepeHre MOIIHOCTH U PA0OThI TOKA
B JJIEKTPUYECKOH JIaMIIe».

JaTtank  TOKa, JAaTYMK  HAMPSKEHUS,
aMIIepMETp IBYXIIPEJEIbHBIN, BOJBTMETP
JBYXIIPEAEIbHbIN, JAMIIOYKa, HCTOYHUK
MUTaHUsI, KOMIUIEKT IPOBOJOB, KIIFOY

§52,

48/22

HarpeBanue mpoBOTHUKOB 3JICKTPUUECKHM
TokoM. 3akoH [[xoyns — Jlenua. Jlamna
HaKaJIUBaHUs. DJIEKTPUUCCKUC
HarpeBaTenbHbIe IPUOOphl. KopoTkoe
3ambikanue. [Ipenoxpanureny.

§53, 55,56, ynp.37(1-3)

49/23

Konpnencarop.

§54, yup.38

50/24

Pemenue 3amau.

Nel1947-1949

51/25

KonTpoabsHnasi padora Ne4 «Padora n
MOIIHOCTH 3JIEKTPHYECKOI0 TOKA. 3aKOH
Jxoyas-Jlenuay.

52/26

MarauTHOE€ I0JI€ TOKa.

§57,58, yip.40

53/27

9JI€KIpOMal"HI/I’ILI " UX IIPUMCHCHHUC.

§59, ynp.41

54/28

®ponTaabHas JadopaTopHasi padora Ne9
«COopKa 3J1eKTPOMArHUTA U UCNIBITAHUE
€ro JeicTBu».

§60

5529

IlocTtosiHHBIE MarHUTEL. MarHUTHOE I10JIE
IIOCTOAHHBIX MarHuTOB.

JemoHcTpanys

((I/ISMCpeHI/Ie II0JIA MMOCTOAHHOI'O MarHuTa:

§61




JaTYUK MAarduTHOI'O IIOJIA, HOCTO?[HHBIﬁ
MAarHHUT I10JIOCOBOU

56/30 MarnurtHoe 1oj1e 3eMIIH. JlaT4uK MATHUTHOT'O OIS, TIOCTOSIHHBIM §62
Mar"uT I10JIOCOBOHM, THHCHKA I/I3MepI/ITCJ]I)HaH
57/31 JleficTBHE€ MarHUTHOTO TIOJISI HA MPOBOIHUK C JleMoHCTpaIys
TOKOM. DJIEKTPUYECKUI JIBUTATENb «3MepeHne MAarHUTHOTO TOJSA BOKPYT
®poHTajbHas JJabopaTopHas padora IIPOBOJHHUKA C TOKOM»: JaTYUK MarHUTHOI'O
N29«I/I3yqeﬂue 3.J'IeKTpl/l‘leCKOFO ABUTaTEasA oJid, ABa UITaTHUBA, KOMILUICKT HpOBOHOB,
IMOCTOAHHOI'O TOKA (Ha MOZIeJII/I)». NUCTOYHHUK TOKA, KIIFOY
CgetoBble saBjeHus ( 10u)
58/1 Hcrounnkm cBera. PacipocTpaneHue cBera. OCBeTHTENb §63, ynp.44
C HUCTOYHHMKOM cBeTa Ha 3,5 B, mcTounumk
MUATAaHUSI, KOMIUIEKT TPOBOJOB, IIEJeBast
muadparma
59/2 OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHS CBETA. OcBeTuTeNIb ¢ UICTOYHUKOM cBeTa Ha 3,5 B, | §64,65
MCTOYHUK TIUTAHUs, KOMIUIEKT IIPOBO/IOB,
HieieBas nuadparma, TTOTYIIMITHHAP,
[JIAHIIET Ha TUIOTHOM JIUCTE C KPYrOBBIM
TPAHCIIOPTHPOM
60/3 I[Tnockoe 3epkano. M3o0paskeHue B MIOCKOM §66, ynp.46(1,3,4)
3epKaie.
61/4 [Ipenomiienne cBeta. 3aKOH IPEIOMIICHHUS. OcBeTuTelb ¢ HICTOYHUKOM cBeTa Ha 3,5 B, | §67, ynp.47(1-3)
MCTOYHWK TTUTAHMS, KOMIUICKT IIPOBO/IOB,
IieieBas nuadparma, MOJTYLIUTTUHP,
[UTAHIIET HAa IUJIOTHOM JIUCTE€ C KPYrOBBIM
TPAHCIIOPTUPOM
62/5 JInnzel. OnTHyeckasl CUia JIMH3HL. §68, ynp.48
63/6 N300pakenusi, 1aBaeMble TUH301. §69, ynp.49
64/7 @ponTaabHasi JabopaTopHas padora Nell. OcBeTHTENb C HCTOYHMKOM cBeTa Ha 3,5 B, | $08,69

«Ilomyyenune n300paskeHus1 NPH MOMOIIHU
JIMH3BD».

VCTOYHUK MUTaHMsI, KOMILJIEKT IPOBO/JIOB,
miesneBas quadparma, SKpaH CTaJIbHOM,
HAIPAaBJIAIONIAs C U3MEPUTEIBHON IKAJIOMN,

006Hpa101u1/1e JIMH3bI, paCCCUBaromas




JIMH3Q, CIIai
«MoJienb mpeMeTay B perrepe
65/8 I'na3 u 3penue. bimzopykocts u 1 §70
JTaIbHO30PKOCTh. OUKH.
66/9 Pemenne 3amau. 1 §67-69
67/10 KounrpoabHasi pagora NeS5 « UtoroBas 1
KOHTPOJIbHAs1 padoTa»
IloBTOpenue (14)
68/1 AnHanmu3 omuOOK JOMYIIEHHBI B UTOTOBON 1
KOHTpPOJIbHON padoTe
69-70 PesepBHOE BpeMs 2
KanennapHo-TemaTnueckoe miiaHupoBaHue 9 kJjacc.
Ne | Jlara Conep:xanue(TeMa ypoka) KoJauuecrso Hcnoan3oBanue 060pyaoBanus IIpumeyanue
/11 4acoB
3aKoHBI B3aMMOJCHCTBUS M IBHKeHHUS TeJl (36 yacoB)
1/1 MarepuanbHas Touka. CucreMa oTcyeTa. 1 § 1, ynp.1 yctHO
212 [Tepemernenue 1 § 2, Bomp, yIp. 2 yCTHO
3/3 Onpenenenre KOOPAUHATHI 1 § 3, Bomp, ymp.3(1)
JBIMIKYLIET0Cs! Tea.
4/4 CKopoCTh MPAMOJIMHENHOTO 1
PaBHOMEPHOTO JIBM)KEHHUSI.
5/5 Ilepemenienue npu NpsIMOJIMHEHHOM 1 § 4, ynp.4
pPaBHOMEPHOM JIBUIKCHHUU.
6/6 I'paduky 3aBUCUMOCTH KHHEMATUYECKUX 1

BCJIMYMH OT BpCMCHU IIpH




MPSMOJIMHENHOM PaBHOMEPHOM
JBHKCHHM.

717 CpeHsisi CKOPOCTb. 1
8/8 [IpsmosmHEHOE PaBHOYCKOPEHHOE 1 § 5, ymip.5(2,3)
JIBI)KEHUE. Y CKOPEHUE.
9/9 CKOpPOCTh MPSIMOJIMHEHHOTO 1 §6,y1p.6(2,3)
PaBHOYCKOPEHHOTO JBMKCHHUS.
I'pacduk ckopoctu
10/10 [lepemenienue npu NpsIMOJIMHEHHOM 1 §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JBMKCHUN
11/11 [lepemenienue Tena mpu 1 §8, ymp.8(1)
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HavaJbHOW CKOPOCTH
12/12 JlabopaTtopHas pabota Ne 1 1 [lItatuB maboparopHbIid, Mexanuveckas | 1446, 1451
«ccnenoBanne paBHOYCKOPEHHOTO CKaMbsi, OPYCOK JepEeBSTHHBIH,
JBIDKEHUSI 0€3 HauaabHOM CKOPOCTH>> 3JIEKTPOHHBIN CEKYHIOMED C
JaTYNKaMH, MarHUTOYITPaBIIiEMbIe
TepKOHOBBIC TATYMKHU CEKYHIIOMEpa
13/13 Pemenue 3amau. 1
14/14 I'padyiky 3aBUCHMOCTH KHUHEMATHYECKHX 1
BEJIMYUH OT BPEMEHU TIPU
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBYDKCHUH
15/15 Pemienue 3amau 1
16/16 KontponbHas padora Nel 1
17/17 OTHOCHUTENHHOCTD JIBFOKCHHSI. 1 § 9. Yup.9(1-4)
18/18 WNHepuuanbHble CUCTEMBI OTCYETA. 1 §10, ynp.10
IlepBrIit 3ak0H HproTOHA
19/19 Bropoii 3akoH HetoToHa 1 ®ponTanbHas mabopatopHas pabora Ne | §11, ynpl11(2,3)

1

((I/ISY‘-ICHI/IC ABUIKCHUSA TCJIa IIPU
JIENCTBUHU CHUJIIBI TPCHUS): ,Z[epeBﬂHHBIﬁ




Opycok, HabOp TPy30B, MEXaHUYECKas
CKaMbsi, THHAMOMETD.

®poHTaNBHAA

nabopartopnast pabora No 2

«V3ydenune MBUKEHUS CBA3aHHBIX TEI»:
IITaTUB JJAOOPATOPHBIN, MEXaHUYECKast
CKaMbs, OpyCOK JIepEBSIHHBIH,
AJIEKTPOHHBINA CEKYHIOMED C TaTINKaAMHU,
MarHUTOYIIPABIISIEMbIE TEPKOHOBBIC
JaTYUKU CeKyHIoMepa, Habop Tpy30B,
OJIOK HETIOIBYKHBIN, HUTh

20/20 Tperuii 3akoH HeroToHa 1 §12, ymip.12(3)
21/21 CB0OOTHOE TTAaJICHHE TEJT 1 §13, ymip.13(3)
22/22 JIBM>KEeHUE Tea, OPOIIEHHOTO 1 §14, ynp.14
BEPTHUKAJIHHO BBEpX. HeBecoMocTh
23/23 Jlaboparopnas padota Ne 2 «M3mepenue 1
YCKOPEHUSI CBOOOTHOTO TTaJICHUSI»
24124 3aKOH BCEMHPHOTO TATOTCHHS 1 §15, ynp.15
25/25 YckopeHnue cBOOOIHOTO MaJIeHUs Ha 1 §16, ynp.16(1-4)
3emJie U APYrux HEOCCHBIX TeJax.
26/26 Cuita yrpyrocrH. 1
27127 Cuuta TpeHust 1
28/28 [IpssMonMHENHOE M KPUBOJMHEHHOE 1 §17,18,ymip.17,(1),ynp.18(1,4)
IBYDKEHUE. [IBYKEHUE Tella 1o
OKPYXXHOCTH C MOCTOSIHHOH 110 MOJTyJTIO
CKOPOCTBIO.
29/29 Pemrenue 3agau 1 §19, ymp.17(2), ymp.18(5),
ynp.19(1)
30/30 VckyccTBEHHBIE CIYTHUKN 3€MJIN 1
31/31 Nmnynbe Tena. 3aKkoH coXpaHEHUs 1 §20, ymp.20(2,4)
UMIYJIbCa
32/32 PeaktuBHOE nBHXKEHUE. PakeTsl. 1 §21, ynp.21(2,4)
33/33 PaGora cuibl. 1




34/34 [ToTeHnManpHas ¥ KHHETHYSCKAS 1
SHEprust
35/35 3aKOH COXpaHEHUST MEXaHUYECKOM 1 §22, ynp.22
SHEPIruM.
36/36 KonTpossHast padora Ne 2 1
Mexannuyeckue Kojae0aHusi M BOJaHbL 3BYK.(15 yacoB)
37/1 KounebaTenpHOE IBHKCHUE. 1 §23, ynp.23
38/2 Cso0Oousie koneOanusa. KomebarensHble 1 JleMOHCTpALH
cucrembl. MasTHHK. «Konebanus HUTSIHOTO MasiTHUKA U
CBOOOHBIE KOJIeOaHUs rpy3a Ha
MPYKHHE»: JTaTIYNK YCKOPEHUS, IITATUB
C Kpemnexom, Habop rpy30B, HUTh, HA0OP
NpY>KUH
39/3 Benuuunel, XapakTepu3yroIne 1 §24, 25, ynp.24(2-5)
KOJIeOaTeIbHOE IBIKEHHUE.
40/4 ["apMOHMYECKUE KOJICOaHUSI. 1
41/5 Jlaboparopuas padota Ne 3 1 JlaGopaTopnast padota «3ydeHue
«HccnenoBanue 3aBUCUMOCTH TIEpUOJIA U KOJICOAHMIT IPY3a Ha IPY/KIUHE»:
Y4aCTOTHI CBOOOIHBIX KOJICOAaHUH KOMIIBIOTED, AATUMK YCKOPEHHUS, IUTATHB
MasiTHUKA OT JUTUHBI €T0 HUTH» C KPEIIeXkKOM, HaGOp HPYKUH Pa3HOi
pkécTKOoCTH, HAbOP rpy30B mo 100 .
Jlaboparopnas pabota «3yuenue
KOJICOAHUN HUTSIHOTO MasiTHUKAY:
KOMIIBIOTEP, TATYUK YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIErKasi ¥ HepacTsHKUMast HUTh,
pyJieTka
42/6 3aryxatomue Koyuebanus. BeinyxieHHbIe 1 §26, ynp.25.
KoJieOaHusl.
43/7 Pe3onanc. 1 §27, ynp.26
44/8 Pacnpoctpanenue konebaHmii B cpesie. 1 §28
BouHbl.
45/9 Jlnuna BosiHbl. CKOPOCTh 1 §29. Ynp.27




pacnpoCcTpaHeHHs BOJIH.

46/10 Wcrounuku 3ByKa. 3ByKOBBIE KOJICOAHUSI. 1 §30. Ymp. 28
47/11 BricoTa, [TeMOp] U TPOMKOCTb 3ByKa 1 §31, ynp. 29
48/12 PacnpoctpaHenue 3Byka. 3ByKOBBIC 1 §32, ymp. 30(3,4,6)
BOJIHBI.
49/13 OTtpakenue 3Byka. IX0. 3BYKOBOI 1 §33
pE30HAHC.
50/14 Pemenue 3aau. 1
51/15 KonTtposnsHas pabora Ne 3 1
«MexaHn4yeckre KoeOaHusI U BOJTHBL.
3ByK»
DJIeKTPOMArHUTHOE 1oJie (24 yaca)
52/1 MarnuTHO€ ToJie U ero rpaduyeckoe 1 §34, ynp.31
n300pakeHHE.
53/2 OnHOpPOIHOE U HEOAHOPOHOE 1
MarHUTHBIE TTOJIS.
54/3 HamnpaBnenue Toka v HarpaBjiecHUE 1 §35, ymp. 32(1-3)
JMHHNA €r0 MarHUTHOTO TOJIS
55/4 OO6HapyXxeHHuEe MarHUTHOTO TIOJIS 110 €T0 1 §36, ynp.33
JNEHCTBUIO HA SJIEKTPUUYECKUN TOK.
[TpaBuiio j1€BOM pyKH.
56/5 Wuaykuusi MarHUTHOTO TOJIAL. 1 §37
5716 MarsuTHbIN TOTOK 1 §38, ynp34(1)
58/7 SIBieHHe ANEKTPOMArHUTHOM WHIYKIINU. 1 JleMOHCTpaLys §39, ynp.36
«SIBJIEHNE DIEKTPOMATHUTHOMU
MHIYKIAN:
MaTYMK HaIPSHKEHUSI, COJICHOU,
MOCTOSIHHBIN MTOJIOCOBOI MarHuT, TPyOKa
I[1BX, KOMIUIEKT IPOBOJIOB
59/8 JlaGopatopnas padora Ne 4 «M3yuenue 1 IToBTopuTs §39, N21913,1915
SIBJICHUS DJIEKTPOMArHUTHOW WHYKIIAN»
60/9 HanpasiieHne MHAYKIIMOHHOTO TOKa. 1 §40, ynp. 37




IIpaBuiio Jlenna.
61/10 SIBneHne caMOMHIYKITUH. 1 §41, ynp.38
62/11 [Tony4yenue u nepenaya nepeMeHHOTO 1 JlemoHCTpamus §42, ynp.39
aNIeKTpUYecKoro Toka. Tpancdopmarop «3MepeHne XapaKTepuCTUK
MEPEMEHHOTO TOKa»: ABYXKaHAJIbHAS
MPUCTaBKa OCIMIIIOTpad, 3ByKOBOM
reHeparop, Habop MPOBOIOB
63/12 DJIEKTPOMAarHUTHOE TIOJIE. 1 §43
64/13 DIeKTPOMarHUTHbIE BOJHBI 1 §44, ynp.41(1)
65/14 Konebarenpnsiii koHTyp. [Tomyuenue 1 §45, ynp.42
AJICKTPOMArHUTHBIX KOJICOAHHIA
66/15 [TpuHIMIBI paTUOCBSI3U U TEIEBUICHHUSL. 1 §46,ymp.43
67/16 HNutepdepennus u qudpakuus cBeTa 1
68/17 DNIeKTpOMarHuTHas IPUPOJIa CBETA. 1 §47
69/18 [Ipenomienne ceeta. Ou3nvecKuit 1 §48, ynp.44(2,3),
CMBICJI TTOKA3aTeJIsl MPEIOMIICHHSL.
70/19 Hucnepcus. LBera Te. 1 §49, yip.45(1,3)
71/20 THuIbI ONTHYECKUX CIICKTPOB. 1 §50
72121 JlaGopaTtopnast pabota Ne 5 1 Tab. « TUIbI ONITHYECKHUX
«Habnronenue crionrHoro u CIIEKTPOB HCITYCKaHUSD
JIMHEWYAThIX CIIEKTPOB UCITYCKAHUSI»
73122 [Tornomenue u uCIyckanue cBeTa 1 §51
aroMami. [IporcxoxaeHne TMHeHYaThIX
CIICKTPOB.
74123 Pemienue 3amau 1
75124 KontponsHas paborta Ned « 1
DIEeKTPOMAarHUTHOE TOJIE»
CrpoeHne aToMa M AaTOMHOI0 11pa (20 yacoB)
76/1 PannoakTHBHOCTE. 1 §52
7712 Moenn aToMOB 1 §52
78/3 PagnoakTuBHBIE TPEBPALLIEHHS] AaTOMHBIX 1 §53, ynp.46




sanep.
79/4 DKCHEepPUMEHTATBHBIE METO/IbI 1 §54
WCCJICTOBAHUS YaCTHII.
80/5 JIaGopatopHnas pabora Ne 6 «M3mepenue 1
€CTECTBCHHOTO PaJIMAIMOHHOTO (pOHA
JO3UMETPOM»
81/6 OTKpbITHE IPOTOHA U HEUTPOHA. 1 §55, ynp.47
8217 CocTaB aTOMHOTO siyipa. SIepHbIe CHIIBI. 1 §56, ynp.48(4-6)
83/8 Dueprus cBs3u. Jledext macc. 1 §57, Bomp.
84/9 Pemrenue 3amau 1
85/10 Jenenue suep ypana. LlermHas peakimsi. 1 §58
86/11 JIaGoparopHas padota Ne 7 «zyuenne 1
JETICHHS spa aToMa ypaHa 1o
(dboTorpadum TpEKOB»
87/12 Anepusrit peaktop. [IpeoOpazoBanue 1 §59,
BHYTPEHHEH SHEPTUH aTOMHBIX sIJIEp B
AIIEKTPHUYECKYIO SHEPTHIO.
88/13 ATOMHas SHEpPTreTHKa 1 §60
89/14 buosornueckoe neiicTBre paguaium. 1 §61
90/15 3aKoH paJMOAaKTUBHOTO pacmiaaa 1
91/16 TepmosiiepHas peakiust 1 §62
92/17 DJIEMEHTApPHbIC YACTUIIbl. AHTUYACTHUIII 1
93/18 Pemenue 3am1au. 1
94/19 KonTponbnas pabota Ne 5 «Ctpoenue 1
aToMa M aTOMHOTO SI7pay
95/20 JIaGopatopHas padota Ne 8 «Onenka
nepro/a moaypacmnaga HaXoIAIuxcs B
BO3JIyXe MPOAYKTOB pacriaja raza
panona». Jlaboparopnas pabota Ne 9
«M3ydyeHne TpeKoB 3apsHKEHHBIX YaCTHUI
110 TOTOBBIM (oTOrpadusiMm»

Ctpoenne Beeaenuoi (5 yacoB)




96/1 Cocras, cTpOCHHE U TIPOUCXOKICHHE 1 §63
CoHEYHOM CUCTEMBI

97/2 Bbosbmme mranersl CoTHEYHOM CHCTEMBI 1 §64
98/3 Mauisie Tena CoaTHEYHONW CHCTEMBI 1 §65
99/4 CrpoeHue, U3Ty9IeHUE U IBOJIOIHS 1 §66
CoJHIa U 3B€3/
100/5 Ctpoenwe u 3Boonus BeeneHnoi 1 §67
Hrorosoe nopropenune-24
101/1- O0o01IeHre U TIOBTOPECHHE 2
102/2

CIHCOK JUTEPATYPLI ¢ YKA3aHUEM NepeYHs VIeOHO-MEeTOANYECKOro o0ecreyeH sl, CPeICTB 00VYEHHS H DJEKTPOHHBIX
00pa30BaTeILHLIX PECYPCOB.

17. Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Junakrnueckue matepuainsl. M.: [Ipoda, 2019.

18. Ileppimkuna A.B. ®usuka. 7 knacc. YueOHUK 1 oOeodpazoBarenbHbIX yapexaeHuii. M.: JIpoda, 2018.

19. ®unonosuy H.B. ®usuka. 7 kiacc. Metoanueckoe nmocooue k yaueouuky A.B. Ilepsimkunaa. M.: Ipoda, 2018.

20. Xannanosa T.A., XannanoB H.K. ®usuka. 7 knacc. Padoyas rerpaas. M.: [Ipoda, 2019.

21. Xannanosa T.A., XannanoB H.K. ®usuka. 7 kiace. Tectel. M.: [Ipoda, 2019

22. Ilepeimkua A.B. ®usnka. 8 kiacc. YueOHUK 1151 0011eo0pa3oBaTesbHbIX opranu3anuid. M.: poda, 2019.

23. 2. Gunonoruy H.B. ®usuka. 8 knacc. Meroanueckoe nocobue k yueouunky A.B. [lepsimkuna. M.: Ipoda, 2018.

24. 3. Xannanoa T.A. ®usuka. 8 kimacc. Padouas rerpags. M.: Ipoda, 2014.

25. 4. Mapon A.E., Mapon E.A., To3oiickuii C.B. ®usuka. 8 knace. CoopHuk Bompocos u 3a1ad. M.: JIpoda, 2019.

26. 5. XannanoB H.K., XannanoBa T.A. CoopHuK TeCTOBBIX 3a1aHuil o ¢usuke. § kiace. M.: BAKO, 2019.

27. ®uszuka. 9 xi.: yueO. it obuieoopazosar. yupexaenuil. / A.B. [1é€pbiukun, E.M. I'yrthuk M.: [lpoda, 2017.

28. ®usuka. 9 knacc: noypouHsle miansl no yueOHuky A.B. [1€peikuna, E.M. I'ytauk / aBT.-coct. C.B. Bo6poBa. — Bosirorpan: Yuurens, 2017. —
175 c.

29. ®dusuka: 3amaunuk: 9 — 11 ki1.: Yueb. mocobue amns obmeoOpaszosar. yued. 3aBenenuit. — M.: Ipoda, 1996. — 368 c.: ui. — (3anayauku
«Apods1»).

30. ®usuka. Tectol. 7 — 9 knaccel. Kabapaua O.®D., Opnos B.A. Yue6H. - MeToa ocobue. — 4-e uzj., crepeoturt. — M.: JIpoda, 2000. — 96 c.: un.

31. ®usnyeckuil HIKCIEPUMEHT B cpeliHeil mkose: Mexanuka. MonekynsipHas ¢puzuka. Jnekrpoaunamuka / [laxmaes H.M., unos B.®. — M.:
[Ipocsemienne, 1989. — 255 c.: wi. — (b-ka yuntens Gpusukn).




32. JlozoBenko C.B., Tpymmna T.A Peanu3zamust 00pazoBaTelbHBIX MPOrpamMm Mo (GU3MKE C UCIOIb30BAHUEM 000PYA0BAHHS JETCKOr'0 TEXHOMApKa
«xonsublit KBanTOpryM» MockBa, 2021

Humepnem-pecypcor:

1.bubnmoTeka — Bce mo npeamety «®Pusukay. — Pexxum noctymna: http://www.proshkolu.ru

2.BuzneoonsiThl Ha ypokax. — Pexxum mocrtyna: http:/fizika-class.narod.ru

3.Enunas xoyuteknus udpoBbIX 00pa30BaTeIbHBIX pecypcoB. — Peskum mocrtyma: http://school-collection.edu.ru

4 MatepecHble Marepualibl K ypokaM (DU3MKM IO TeMaM; TeCThl MO TeMaM; HarlsjaHble MocoOus K ypokam. — Pexxum noctyma: http://class-
fizika.narod.ru

5. Iludposbie 0Opa3oBareabHbIe pecypchl. — Pexum qoctyna: http://www.openclass.ru
6. DieKTpoHHBIE YUeOHUKH 110 u3uke. — Pexxum mpoctyma: http://www.fizika.ru
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