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HosicHuTeabHASA 3aNMCKa

LenTpsl 00pa3oBaHus €CTECTBEHHO-HAYYHOM HaIlpaBIeHHOCTH «T0oYKa pocTay CO3aHbI C
LEJIBbIO Pa3BUTHA y 00YUaAIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTUYECKOH,

UH(OPMALIMOHHONW  TPaMOTHOCTH, (GOPMUPOBAHUS KPUTHUECKOTO U KPEATUBHOTO
MBIIICHUSI, COBEPIIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOI HANPAaBJICHHOCTHU, a TAaKXKe
JUIS IPAKTUYECKON OTpabOTKM yueOHOro Marepuaia 1o y4eOHBIM npeaMeram

«DPusukay, «XuMus», «buomorus».

Mean u 3apaun

e Peanmszanms OCHOBHBIX 00II€00pa30BaTENbHBIX MPOrpaMM MO YYEOHBIM HpeaMeTaM
€CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH, B TOM 4YHCJIE€ B paMKaX BHEYPOUYHOM
JEeSITeIbHOCTH 00Y4arOIIUXCsl.

e Pa3paboTka W peanusanys pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 001e00pa3oBaTeIbHBIX
MporpaMM €CTECTBEHHO-HAy4YHOW HAMPaBIICHHOCTH, a TAaK)KE€ HHBIX MPOrpamMm, B TOM
qyclie B KAHUKYJISPHBINA TEPHO/I.

e BopnedyeHue yyaniuxcs v ne1arorudeckux paboTHUKOB B IPOEKTHYIO JIEATEIbHOCTb.

e Opranuzanusi BHEY4eOHOW NEATEIHHOCTH B KAaHUKYISPHBIA TEpUOA, pa3paboTka u
peayin3anusi COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX IPOrpaMM, B TOM YHCIIE /IS Jlarepew,
OpraHU30BaHHBIX 00PA30BATEIBLHBIMHU YUPEKICHUSIMH B KAHUKYJISPHBIN TIEPUO/I.

e [loBbiieHre npohecCHOHATBLHOTO MAacTepCTBAa MEAaroru4eckux pabOTHUKOB IIEHTPA,
peaM3yIONINX OCHOBHBIE U IOTIOJHUTEIbHBIE 0011Ie00pa3oBaTeIbHbIE TPOTPAMMBI.

e Co3ganne 1eHtpa «Touka pocra» mpeanojaraeT pasBUTHE 00pa3oBaTEIbHOU
MH(QpPacTpyKTypsl 0011€00pa30oBaTeNbHON OpraHu3aluy, B TOM YHCIIE OCHAIICHHE
00111e00pa30BaTeIbHON OpraHU3aIIH:

e 00opyl0BaHUEM, CpeACTBaMH OOyY€HHUs U BOCIUTAHUS Ul U3ydeHUs (B TOM 4YHCIIe
AKCIIEPUMEHTAIILHOT0) TPEIMETOB, KYpCOB, IUCHHUIUIMH (MOAIYJeH) eCTeCTBEHHO-
HAyYHOW HAMpaBICHHOCTH TIPU pealu3allid OCHOBHBIX OO0IIe00pa30BaTENIbHBIX
MporpaMM M JOMOJHUTENBHBIX 00IIe00pa3oBaTeNbHBIX MPOrpaMM, B TOM YHCIE IS
pacHIMpPEHHS COJIEP KaHUs yUeOHBIX MpeaAMETOB «Du3uKay, «Xumus», «bruonorusy;

e o0opynoBaHMEM, CpeACTBaAMH OOyUEHHsS M BOCIUTAHUS U peaju3alid MporpaMm
JIOTIOJTHUTEIHHOTO 00pa30BaHMs €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTEH;

® KOMITBIOTEPHBIM U UHBIM 000PYIOBAHUEM.

[TpoduabHBIN KOMITTIEKT 000PYIOBaHHS MOKET OBITH BBIOpaAH JIsl 00111€00pa30BaTeIbHBIX
OpraHM3aluii, UMEIIUX Ha MOMEHT co3gaHus IeHTpa «Touka pocTa» HAbOp CpeAcTB
oOyueHHss ¥ BOCHUTAHHS, MOKPHIBAIOIIUN CBOUMHU (YHKIIMOHATHHBIMH BO3MOKHOCTSIMH
0a30Bble MOTPEOHOCTH NpPHU H3YYEHHHM Y4eOHbIX mpeameToB «Duszukay, «Xumus» "
«buonorus».

MunumanbHO HeoOXonuMble (PYHKIMOHAIBHBIE U TEXHHYECKHe TpeOoBaHUS U
MUHUMAaJIbHOE KOJMYECTBO OOOpPYAOBaHHUSA, NEPEYeHb PACXOIHBIX MAaTepHalioB, CPEACTB

o6yquH;{ U BOCHHUTaHUA I OCHAIICHHA LICHTPOB «Touka pocTa» ONpEACIAOTCA

2



PernonansHbIM KOOpAMHATOPOM ¢ yueToM [IpumepHoro nepeyHs 000pyI0BaHuUs, PACXOIHBIX
MaTepuasoB, CpPEACTB OOy4eHHS M BOCHHTAHMUS s CO3JaHUsl W oOecreyeHus
(YHKIIMOHUPOBAHUS [ICHTPOB 00pa30BaHMsl ecTe- CTBEHHO-Hay4HOI HamnpasieHHocTH «Touka
pocTta» B 0011e00pa30BaTENbHBIX OPraHU3AIMAX, PACTIONIOKEHHBIX B CEbCKOM MECTHOCTH H
MaJIbIX FOpOAaX.

OKCHEPUMEHT SBJIAETCS MCTOYHUKOM 3HAHUM M KPUTEPUEM HUX HCTUHHOCTH B HayKe.
Konnenmusi coBpeMeHHOT0 00pa3oBaHMs MOJpPa3yMeBaeT, YTO B Y4EOHOM HKCHEPUMEHTE
BEIYIIYIO POJIb JOJDKEH 3aHATh CaMOCTOATENbHBIA MCCIIEIOBATEIbCKUM YYEHHUYECKUI

OKCIICPUMCHT.

CoBpeMeH Hble HKCIIEPUMEHTAIbHBIE HUCCIIeI0BAaHUS MO GU3UKE YKE TPYAHO MPEICTAaBUThH
0€3 MCMOJb30BaHUSI HE TOJIBKO aHAJIOTOBBIX, HO M IIM(PPOBBIX U3MEPUTENBHBIX MpUOOpoB. B
denepallbHOM rOCYAapCTBEHHOM 00pa3oBaTesibHOM cranaapre (naree — DI'OC) mponwucaHo,
YTO OJHUM U3 YHHU- BEpCalbHBIX YueOHBIX neiicTBuil (mamee — YVY/I), mpuobperaembix
yUYalIUMHCS, JTOJDKHO CTaTh YMEHHE «IPOBEICHHS OIBITOB, MPOCTBIX IKCIEPUMEHTATIbHBIX
HCCIIEOBAHUH, MPSMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOIH30BAHUEM aHAJIOTOBBIX U IHU(PPOBBIX
WU3MEPUTENBHBIX TPUOOPOBY.

Y4eOHbIi AKCIIEpUMEHT MO0 (U3MKe, TPOBOAUMBIN HA TPaAULIMOHHOM 00OpynoBaHuU (6e3
pUMEHEHHS IU(POBBIX JTA00OPATOPHii), HE MOXKET B IOJHOW Mepe 00eCIeunTh PElIeHne BCeX
00pa3oBaTeNbHBIX 33/1a4 B COBpEMEHHOH mIKosie. CIoKHUBIIAsICS CUTYaIUsl 00yCIIOBJIeHA CyIIe-
CTBOBAHMEM Dsi/Ia IPOOIIEM:

* TPAJUIMOHHOE LIKOJILHOE 000PYJOBaHHUE M3-3a OTPAaHUYEHUS TEXHUUECKUX

BO3MO>KHOCTEH HE MM03BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICOBAHMS;

* JUIMTENBHOCTh MPOBEIECHUS (PU3MUECKUX UCCIIEI0OBAaHUN HE BCET/la COTIacyeTcs ¢
JUINTEIBHOCTBIO YU€OHBIX 3aHATHI;

¢ BO3MOXXHOCTBH IMIPOBCJACHNA MHOI'MX (I)I/ISI/I‘leCKI/IX HCCIIeI0BaHUM OrpaHU4YrBaACTCs
Tpe6OBaHI/I$IMI/I TEXHHKH 0€30IaCHOCTH U Aap.

[udposas nabopaTopust KapAUHAIBHBIM 00pa30M U3MEHSET METOIUKY U COJEPKaHUE
AKCIIEPUMEHTAJILHON JAESITENFHOCTH U IOMOTAET PEIIUTh BBIIIENIEPEUNCIEHHBIE TPOOIEMBI.
[upokwii crieKTp MUPPOBBIX JATYUKOB TO3BOJISET YIAIIUMCS 3HAKOMUTHCS C TTapaMeTpaMu
(bu3MYECKOT0 IKCTIEpUMEHTA HE TOJIbKO Ha KAYECTBEHHOM, HO M Ha KOJIMUECTBEHHOM YPOBHE.
C nomoipo i poBoii 1a00paTOpHH MOKHO TPOBOJIUTE JTUTEIIBHBINA HKCIIEPUMEHT Jaxke B
OTCYTCTBHH dKcriepuMeHTaropa. [Ipu 3Tom n3mepsieMbie JaHHBIC U PE3YNIbTAaThl KX 00PaOOTKU
0TOOpaXaroTCsl HETOCPEICTBEHHO Ha HKpaHe KOMITbIOTEpa.
B npouecce dhopMupoBaHus 3KCIEPUMEHTAIBHBIX YMEHHN M0 (GU3UKE YUAIIUHCS YUUTCS
MIPEACTABIATE HHOOPMAITHIO 00 HCCIICIOBAHUHU B YETHIPEX BUIAX:
* B BepOAJIBLHOM: OINHUCHIBATH SKCTIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENIb SKCIIEPUMEHTA,
(buKCUpOBaTh BHUMAHNUE HA U3MEPSIEMBIX (PHU3UYECKHUX BETHUMHAX, TEPMUHOJIOTHH;
* B TaOJIMYHOM: 3aMOJHATH TaOIHUIIBI JAHHBIX, JIEKAIINX B OCHOBE TOCTPOSHUS TpaduKOB
(TIpu 5TOM y yYamuxcsi BOSHUKAET MEPBUYHOE MPECTABICHUE O MACIITa0aX BEIHYNH);
e B rpadu4ecKOM: CTPOUTH TpaduKH MO TAOIUYHBIM JAHHBIM, UTO MMO3BOJISIET IEPEUTH K

BbI- IBUKCHUIO TUIIOTE3 O XapPaKTCPEC 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-IGCKI/IMI/I BCJINYHUHaAMU



(IpM 5TOM y4YHTEJb MOKA3bIBAET MPEUMYIIECTBO B BU3YaJIN3allMHU 3aBUCUMOCTEH MEX1y
BEJIMYMHAMH, HAIJIATHOCTh U MHOTOMEPHOCTB);

* B aHAINTUYECKOM (B BHJI€ MATEMaTHUECKUX YPaBHEHUI): IPUBOJUTH MaTEMaTHUECKOE
OIMCaHME B3aUMOCBS3H (PU3MUYECKUX BEJIWYMH, MaTeMaTUYecKoe 00001eHe
MIOJIyYEHHBIX PE3YJIbTaTOB.

Ilepexon k KaxJI0oMy 3Taly IpeAcTaBIeHUs HH(OPMALMK 3aHUMAET JOCTATOYHO OOJIBLION
IPOMEKYTOK BpeMeHH. be3ycioBHO, B 7—9 Kiaccax 3TOT IMpolecc He0OX0I1UM, HO B CTapIINX
KJIaccax TO BpeMs MOXKHO OBLIIO ObI OTBECTH Ha pelieHue Oosiee BaKHBIX 3aa4d. B aToM mane
nu¢poBele 1a00OPAaTOPUM IO3BOJISAIOT CYHIECTBEHHO SKOHOMUTbH BpPEMs, KOTOPOE MOYKHO
MOTPATUTh Ha (OPMHUPOBAHUE HCCIEAOBATEIBCKUX YMEHHH y4alluxcs, BBIPAKAIOMIUXCA B
CHEAYIOUIUX ACHCTBUSAX:

e oIlpeneeHue MPoOIeMbl;

* IOCTAaHOBKA MCCJIEN0BATEILCKON 3a0a4H;

* [JIAHMPOBAHUE PEIICHUS 3a1aUH;

* [OCTPOEHHUE MOJIEIEH;

* BLIIBHKEHUE THIIOTES;

* JKCIIEpHMEHTAIbHAs MPOBEPKA FMIIOTE3; * aHAIIN3 JaHHBIX KCIIEPHUMEHTOB WIIH

HaOJIIOIEHNUI;

* (hopmynupoBaHUE BBHIBOJIOB.

[MTocneanue rofpl y y4anmxcs HaOI01aeTCsl HU3Kas MOTHBAIUS U3YUCHHS €CTECTBEHHO-
HAyYHBIX JUCIHILIMH U, KaK CJICICTBUE, aJICHUe KadyecTBa oOpasoBanus. [{udposoe yueOHOE
000py/IOBaHHE TMO3BOJSIET  YYAIIUMCS O3HAKOMHUTBCSA C  COBPEMEHHBIMH  METOJaMH
WCCIIEIOBaHMsI, IPUMEHSIEMBIMU B HayKe, a YIUTEII0 — MPUMEHSTh Ha IPAKTHKE COBPEMEHHBIC
IICeJarortdyeCKue TCXHOJIOTUH.

HopmaruBnas 0a3a

- ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 ob6pa3oBaHuu B
Poccutiickoit deneparum» (¢ u3M. u oM., BCTyi. B cuiny ¢ 01.09.2020).

- Ilacmopt HaumoHanbHOTO NMpoekTa «ObpazoBanue» (yTB. npesuanymom Cosera npu
[Ipesunente PO 1o ctparernyeckoMy pa3sBUTHIO U HALIMOHAJIBHBIM IPOEKTAM, IPOTOKOJI
oT 24.12.2018 Ne 16).

- T'ocymapctBenHas nporpamma Poccuiickoit denepaunn «Pazputue obpazoBanus» (yTB.
[ToctanoBnenuem IpaButensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJIECHUH rocy1apcTBeHHON nporpammsl Poccuiickoit denepanuu «Passurue
o0pa3oBaHU.

- IIpodeccrnonanbhusiii crangapt «llenaror (megarornyeckas A€4T€IbHOCTD B JOLIKOJIBHOM,
HayvaJIbHOM 001IIeM, OCHOBHOM 00111eM, cpeHeM o01ieM 00pa3oBaHuM), (BOCIIUTATEIb,

yuutens)» (pen. oT 16.06.2019) (Ilpukaz MunHucTepcTBa TpyAa U COLMATBHON 3aIIUTHI
P® ot 18 oxTs16ps 2013 1. Ne

5441, c N”3MEHEHUsAMH, BHECEHHBIMU NpUKa30M MUHHUCTEPCTBA Tpy1a U col3auTel PO
or 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422n).



- IIpodeccuonanbhsiii crangapt «llegaror qOMOTHATETLHOTO 00pa30BaHUs AeTeH U
B3pocabix» (IIpukaz MunucrepcTBa Tpyna u comuanbHou 3ammTsl PO ot 05.05.2018 Ne
298u

«O06 yTBepxneHun npodeccuoHanbHoro ctangapra «llexaror 70MoITHUTEIHLHOTO
00pa3oBaHMs JETEH U B3POCIIBIX»).
- @enepanbHbIi TOCYJapCTBEHHBII 00pa30BaTeIbHbIA CTAHIAPT OCHOBHOTO OOIIETO

oOpa3zoBanus (yTB. IpUKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit
@enepauuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

- ®epepanbHbIi TOCYJaPCTBEHHBIN 00pa30BaTeIbHbINA CTAHAAPT CPEAHETO OOIIETrO
oOpa3oBa HuA (YTB. npuKazoM MuHHCTEpCTBA 00pa3oBaHus U HayKu Poccuiickoit
®denepanun ot 17.05.2012 Ne 413) (pen. 11.12.2020).

- Ilocranonenue ['1aBHOrO rocy1apCTBEHHOTO CAHUTAPHOTO Bpaya Poccuiickoi
Oenepanun ot 29 nexadps 2010 r. N 189 r. Mocksa "O6 yreepxaennu CanlluH
2.4.2.2821-10 "CaHUTapHO-3MIUEMHOJIOTHIECKHE TPEOOBAHHS K YCIOBHUAM U

OpraHusanuu o0y4eHus B 00111e00 pa3oBaTEIbHbIX YUPEKACHUIX"

- PaGouas nporpamma. ABtopsl: E.M.I'ytHuk, A.B. Ilepbimkun u3 coopuuka "IIporpammsr
U1 00111€00pa30BATENBHBIX YUPEIKICHHIA.
®usuka. Actponomus. 7 — 11 ki. / coct. B.A. Koposun, B.A. Opios. —
M.: lpocda, 2019

- Meroanveckne peKOMEHIAIMH M0 CO3/IaHUI0 M (PYHKIIMOHUPOBAHUIO B
00111e00pa30BaTelib- HbIX OPraHU3alUAX, PACIOI0KEHHBIX B CEJIbCKOW MECTHOCTHU U
MaJIbIX TOpO/iaX, HEHTPOB 00Pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HanpasieHHocTel («Touka po- ctay) (YTBepxkaeHbl pacnopsikeHneM MuHUCTepCTBa
npocsenienus Poccuiickoit @enepa- uu ot 12 saBapst 2021 r. Ne P-6).

B coctaB nientpa «Touka poctay mo ¢usuke BxoasT 0a3oBas (00s13aTenbHas) 4acTh U
JIOTIONIHUTEIbHOE OOopynoBaHue. ba3oBas dYacTh COCTOMT U3 UU(MPOBBIX JaTYUKOB U
KOMIIJICKTOB COMYTCTBYIOIINX 3JIEMCHTOB JJI OIIBITOB IO MEXAHHKE, MOJ'IGKy.]'IprHOI\/JI (1)1/131/11(6,
ANEKTPOJAMHAMUKE U OTTHUKE.

ba3oBblii kKoMILIEKT 000opy10BaHus HeHTpa «Touka pocta» no pusuke

JIaHHBI KOMITJIEKT MPEACTABJIEH CIAEAYIOIIUMH JaTYuKaMu. J[aTank
a0COJIFOTHOTO JaBJICHUSA

JlaTuvK TPOM3BOIUT HW3MEpPEHUs] aOCOTIOTHOTO MaBiieHUs. UyBCTBUTEIBHBIN JJIEMEHT
JaTYMKa BBIMOJHEH Ha 0a3e MOHOJMTHOTO KPEMHHEBOTO MbE30PE3UCTOpa C BHEIPEHHOM
TE€H30PE3UCTUBHOM CTPYKTYPOM, KOTOpasi MO3BOJISIET UCKIIOYUTh BO3MOXKHBIE TOTPEIIHOCTU U
JTOCTUTHYTh HE- O0XOJMMOW TOYHOCTH HU3MEpeHWi. B KOMIUIEKT martumka aOCONFOTHOTO
JABJICHUS BXOJUT THOKas TepMeTHYHas TPyOKa IJIs TMOAKIIOYEHHUs INTyllepa JaT4hka K
nabopaTopHOMY 000PYIOBAHUIO.

JlaTuuk mosioxeHust (MarHUTHBIH)
JlaTuuk u3MepseT BpeMEHHbIE OTPE3KU MEXly MOMEHTaMHU MPOXOXKJICHUS 00BEKTa PSAOM

¢ OECKOHTaKTHBIMU ACTCKTOPAMU. beckonTakTHEIE JACTCKTOPbI ABJISIFOTCA BBIHOCHBIMU U

KpEISITCSl Ha METAJUINYECKOW MM MarHUTHOM MOBEpXHOCTH. KonmuecTBo oceil m3MepeHus



JaTYMKa [10JIO- )KEHUS PaBHO 3, IMana3oH U3MEPEHUH 1o Kaxkaou u3 ocert X, Y u Z cocraBisier
ot 0 10 360 rpan.

KommiiekT conmyTCTBYIOLIMX 3JIEMEHTOB Ul SKCIIEPUMEHTOB 110 MexaHuke KommiekT
COITYTCTBYIOIUX JIEMEHTOB JJIsl SKCIIEPUMEHTOB 110 MOJIEKYJIsIpHOH (pu3nuu Komiaekr
COITYTCTBYIOIUX 3JIEMEHTOB JUJIsl SKCIIEPUMEHTOB 10 3JIeKTpoanHamuke Komiuiekr
COITYTCTBYIOILIUX

3JIEMEHTOB JUJIsl SKCIIEPUMEHTOB 10 OIITHKE

JlaT4MK TOKa, MAarHUTHOTO IOJIsl, TEMIIEPaTyphbl.

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

N3ydenne yuebHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOT'O 00IEro o0pa3oBaHUS
JOJHKHO 00ecreyuBaTh JOCTIKEHUE CIEIYIOIIMX JUYHOCTHBIX, METANpeAMETHBIX H
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

HaTDI/IOTI/I‘-IeCKOG BOCIIMTAHHUC!

—IIpOsIBJICHUE UHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hrznyeckoi
HayKH;
—IIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(DHU3HKOB.

Fpanq{chxoe U AYXOBHO-HPABCTBECHHOC BOCIIMTAHUC!

—TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKIECHHUU OOIIECTBEHHO3HAUUMBIX M STHYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

—O0CO3HAaHUC BAXKHOCTU MOPAJIBbHO-3THYCCKUX IMPUHIUIIOB B JCATCIbHOCTH y‘-IéHOl"O.

OCTETHYECKOES BOCTIMTAHHUE:

—BOCIPUATHE SCTETUUECKUX Ka4eCcTB (PU3NUECKON HAyKH: €€ TApMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

HGHHOCTI/I HAaY4YHOI'O TO3HAHUS .

—O0CO3HaHHUEe LIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIEH COCTABIIIONIEH KYJIbTYPbl;, —pPa3BUTHE HAYYHOU
TM0003HATENILHOCTH, MHTEPECa K UCCIIE0BATEIBCKOM e TETbHOCTH.

CDODMI/IDOBaHI/Ie KYJIBTYPHI 3J0POBbA ¥ OMOIIMOHAJIBHOT'O 6JI&FOHOJ'IV‘~II/I$I: —O0CO3HaHHUEC LICHHOCTHU

0e30macHOro 00pasa JKM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE, BaXKHOCTU MIPABUII
0e30macHOTO MOBEACHUS Ha TPAHCIIOPTE, HA IOPOTax, C MIEKTPHIECCKUM U TETUIOBHIM
000pyI0BaHHEM B IOMAITHUX YCIOBHSX;

—chOpMHUPOBAHHOCTH HaBBIKA pedIeKCHH, MPU3HAHNE CBOETO MPaBa Ha ONTUOKY M TAKOTO JKe
MpaBa y JIpyroro 4ejioBeka.

TpynoBoe BOCIIMTAHUE:

—aKTUBHOE y4acTHe B pEIIEHUH NMPaKTUYECKUX 33134 (B PAMKax CEMbH, LIIKOJIBI, TOPO/Ia,
Kpasi) TEXHOJOTHUECKOW U COIMAbHON HAIPaBIEHHOCTH, TPEOYIOIIKX B TOM YHCIIE U
(bu3NYecKUX 3HAHUH; MHTEPEC K MPAKTHYECKOMY M3yUEeHHUIO MPOpEeCcCUid, CBI3aHHBIX C
bu3uKoii.

DKOJIOTHYECKOE BOCIIUTAHHUE:




—OpHUEHTaLUs Ha TPUMEHEeHHE (PU3NUECKUX 3HAHUHN NS pelieHHs 3a/1a4 B 00JIaCTH
Opr)KaIOH_Ieﬁ CpCAbl, INIAHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ JJISL
OKpY>Kalollle Cpeibl;

—OCO3HaHHe I100aIbHOT0 XapaKTepa AIKOJIOTUYECKUX MPOOJIeM U MyTel UX pelICHHUs.

A,Z[aHTaL[I/ISI O6V‘-I&IOH.[CI‘OC$I K UBMCHATOMHMCS YCIIOBHUAM COHHaHBHOfI n HDI/IDOIIHOI\/‘I CpCabI:

—HOTpe6HOCTB BO BSaHMOﬂeﬁCTBHH IIPpH BBIITOJIHCHUHU I/ICCJ'Ie,HOBaHI/Iﬁ " IIPOCKTOB (1)I/ISI/I‘I€CKOI\/'I
HaIpaBJICHHOCTHU, OTKPLITOCTH OIBITY U 3HAHUAM APYTHUX; —IIOBBINICHUC YPOBHA CBOCH
KOMIIECTCHTHOCTH YE€PE3 NPAKTHUICCKYIO ACATCIbHOCTD,

—TI0TpeOHOCTh B (DOPMHUPOBAHHY HOBBIX 3HAHUH, B TOM 4ucCie (GOPMYTUPOBAThH UICH, TOHATHUS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

—O0CO3HaHHUe JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
—IUIAaHUPOBAaHHE CBOETO pa3BUTHA B MNPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUIA;
CTpEMJICHHE aHATM3UPOBATH U BBISBIIATH B3aMMOCBSI3U IPUPOIBI, 00IIECTBA M SKOHOMUKH, B TOM
YHCIIe C UCTIONIb30BaHNEM (PU3MYECKUX 3HAHUI,; —OICHKA CBOMX JCHCTBUI C y4ETOM BIHMSIHUS
Ha OKPY’KarOIIYyI0 CPey, BO3SMOXKHBIX TTI00AIbHBIX ITOCIEICTBHH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE IO3HABATEIbHBIC IEUCTBUA bazogble
Jlo2uyecKue Oeticmeus:

—BBbIIBJITD U XapaKTECPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (HBH@HHﬁ); —
YCTAaHABJINBATb CYIJ_ICCTBCHHBII‘/'I IIPHU3HAK KJIaCCI/I(i)I/IKaHI/II/I, OCHOBAaHMUA OJIA 0606H_[CHI/IH n
CpaBHCHMUA,

—BbIABJIATb 3aKOHOMCPHOCTH U IIPOTHBOPCUYHA B paCCMATPHUBACMbIX Q)aKTaX, JaHHBIX 1
Ha6JIIO[[€HI/I$IX, OTHOCAIIUXCA K (bI/ISI/I‘-IeCKI/IM SABJICHUSAM,

—BBISBJIATh IPUYUHHO-CJIEJCTBEHHBIE CBSI3U NMPU U3YYEHUU (PU3UUECKUX SBJICHUN U MPOLIECCOB;
JIEJIaTh BBIBOJIBI C UCIIOJIb30BaHUEM IE€IYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHH, BBIIBUTAaTh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTMUMH; CAMOCTOSITEIbHO BBIOMPATh CIIOCOO pELIeHUs
yueOHOM (pu3nueckoil 3a7aun (CpaBHEHNE HECKOJIBKIX BapHaHTOB PEILIEHUs, BIOOp Hanboiee
MOJIXOMASIIETO ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHEB).

basosvie uccnedosamenvckue oeticmeus.

—HCIIOJIB30BaTh BOITPOCKHI KaK UCCIIE0BATEIBCKUN HHCTPYMEHT MTO3HAHUS; —ITPOBOIUTH 110
CaMOCTOSITEITLHO COCTABJICHHOMY TUTAHY OITBIT, HECIIOXKHBIA (PU3HMUECKUN IKCIICPUMEHT,
HEOOJIBIIIOe MCCIie0BaHNEe (PU3HUECKOTO SIBICHHS, —OIEHUBATh HA MPUMEHUMOCTD U
JIOCTOBEPHOCTH HH(POPMAIIHIO, TOTYYSHHYIO B XO/I€ HCCIEAOBaHUS WK SKCIIEPUMEHTA;
—CaMOCTOSATEIHHO (hOPMYIIHPOBATH 0OOOIIECHUS U BBIBOJIBI ITO PE3YJIbTaTaM IIPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHMS,

—TIPOTHO3UPOBATH BO3MOKHOE JIajbHEHIIee pa3BUTHE PU3NIECKUX MPOIECCOB, a

TaK)Ke BBIJIBUTATH MPEATOIOKEHHS 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Paboma ¢ unghopmayueni:

—TIPUMEHSTH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TIOUCKE U 0TOOpe
MH(OPMAIIUY WK JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHO! (hrU3nuecKoi 3a1auu;
—aHaJIU3upPOBaTh, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX BUIOB U
dhopm mpecTaBIeHNus,



—CaMOCTOSTEJIbHO BHIOUPATh ONTUMANIbHYIO (hOPMY MIpEACTaBICHHS HH(OPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTOKHBIMU CXEMaMH, TuarpaMMaMu, HHOM rpaduKoil u
UX KOMOMHAIMSIMU. Y HUBEpCaJbHble KOMMYHHUKATUBHBIE JIeWcTBUS OOyeHue:

—B X0J1¢ 00CYXJIeHHUS Y4eOHOTO MaTepuaa, pe3yIbTaToB J1a00paTOpHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOIl TeMBI M BHICKA3bIBATh UICH, HAIICIICHHEIC Ha
pelIeHHe 3aauu U MoIep KaHue OaroxenaTeIbHOCTH OOLICHNUS;

—COIOCTAaBIISITH CBOU CYXKJIEHUS C CY>KJIEHUSIMU APYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

—BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX; —I1yOIMYHO
IIPEJCTABIATH PE3YIbTAThI BBHIIOJIHEHHOTO (PU3NYECKOT0 OIIbITa (IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA).

Cosmecmuas oesmenbHoCcmb (COTPYAHUYECTBO):

—IIOHUMATh U UCTIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYAIbHON pabOThI IpH
peleHIH KOHKPETHOW (PU3NYECKOi MPoOIeMbl; IPUHUMATD €T COBMECTHOM

JEeSATEIbHOCTH, OPTaHU30BBIBATh ACUCTBUS 10 €€ TOCTUKEHUIO: PACIPEACIIATh POJIH,

00CyXIaTh MPOIIECCHl U PE3YIbTAThl COBMECTHOU PabOTHI; 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

—BBITMOJIHATH CBOIO YaCTh PA0OTHI, IOCTUrasi KAYECTBEHHOT'O pe3yibTaTa Mo CBOEMY
HaIpPaBJIEHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMU YJI€HAMH KOMaH/Ibl;

—OIICHUBATh KA4€CTBO CBOETO BKJIaJ1a B OO MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIIHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS. Y HUBEpCaIbHbIe PETYISTUBHBIC TEHCTBUS

Camoopeanuszayusi:
—BBISBIIATH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYallUsAX, TPEOYIOIINX AJI PEeIICHUs
(bu3nuecKUX 3HAHUI,

—OPHUCHTHUPOBATHCA B PA3JIMYHBIX NTOAXOAAX MMPUHATHA peH_IeHI/Iﬁ

(MHIMBUyaTbHOE, IPUHSATHE PELLIEHUS B TPYIIe, IPUHATHE PEIIECHUI Tpynnoi); —
CaMOCTOSITENILHO COCTABJISITh aJITOPUTM PELIeHUs] PU3NYECKOM 3a1auul U IJIaHa
UCCIIEIOBaHMS ¢ YY4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IMpe/araeMble BApUaHThl PEeLICHUI; —enaTh BEIOOp U OpaTh
OTBETCTBEHHOCTD 34 PELICHUE.

Camoxoumpons (pedaexcus):

—J1aBaTh JCKBATHYIO OIEHKY CHTYallUd W TIpeajiaraTh IJIaH e€ M3MEHEHUs; —OOBSICHATH
NPUYUHBI  JIOCTIDKEHUS  (HEIOCTM)KEHHUS) PE3yNbTAaTOB JICATENEHOCTH, JaBaTh OLEHKY
NPUOOPETEHHOMY OTBITY;

—BHOCHUTH KOPPEKTHUBHI B JICSITEIILHOCTD (B TOM YHCJIE B X0 BHITTOJIHEHHS (PU3HMUECKOTO
WCCTIEIOBAHMS WIIH MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIIUXCS CUTYAIUH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIINX TPYAHOCTEH; —OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa
LEJH U YCIIOBUSIM.

OMOYUOHATIbHBLU UHMENNEeKM.!

—CTaBHTh Ce0sI HA MECTO JPYTOro YeJIOBEKa B XOJE CITOpa WIIH TUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

[Ipunsatue cebs u ApyTrux:

—IIpU3HABATh CBOE MPABO Ha OUIMOKY MPH PEelIeHUH (HU3NYECKUX 3a/1a4 WK B YTBEPKACHHUAX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JIPYroro.



HNPEAMETHBIE PE3YJIbTATbBI

7 kiacce
[IpenmeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JJOJKHBI OTpakaTh c(hOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUil:

—MCIOJIb30BATh OHATHS: (PU3MUECKUE U XUMUYCCKUE SIBICHUS; HAOIIOICHHE, IKCIICPHUMEHT,
MO/IEJTb, TUTIOTE3a; SANHUIIB (PU3UICCKUX BEITMYUH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS
BemiecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOe); MEXaHUIECKOEe ABMKCHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEUHOE), TPACKTOPHSI, PAaBHOJCHCTBYIOMIAs CHII, AeOopMaIIus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI,

—pa3nu4atk sBIeHus (Iuddy3us; TEIUIOBOE IBIKEHUE YACTHI] BEIIECTBA; PABHOMEPHOE
JIBU>)KEHUE; HEPABHOMEPHOE JBUKCHUE; MHEPLIUS; B3aUMO/ICVICTBUE TEII; PABHOBECHE TBEPABIX
TEJI C 3aKPEIIEHHON OChIO BPAILICHHUS; IIepelada JaBJICHHS TBEPIBIMU TEIIAMH, )KUIAKOCTIAMU U
razamu; aTMoc(epHOe JaBJICHNE; TUTABAHKUE TEJT; MPEBPALICHUS MEXaHUICCKOW SHEPTUH) 110
OIMMCAHUIO UX XAPAKTCPHBIX CBOIICTB U Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC
¢busnveckoe sBICHHE;

—pacro3HaBaTh [IPOSBICHUE U3YYEHHBIX (M3MUECKUX SBJICHUN B OKpYXKAIOIIEM MHUpPE, B TOM
qucie Gpusnyeckue sBJICHHUS B IPUPOE: IPUMEPHI IBUKEHUS C pa3IMYHBIMU CKOPOCTSIMU B
KUBOW U HEXKMBOW IIPUPOJIE; AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIMSHUE
aTMOC(epHOro AABJICHUS Ha )KUBOM OpraHu3M; IUIaBaHUE PbIO; ppIYard B TeJIE YEJIO0BEKa; MPH
3TOM MEPEBOJUTH MIPAKTUYECKYIO 33/1a4y B y4eOHYIO0, BBIJICJIATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUM;

—OTHCHIBATh U3YYEHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHHS, UCTIONB3YS (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTb,
CHuJia YOPYrocTH, cuja TSKECTH, BeC Tejla, CHJla TpeHHsl, JaBjieHue (TBEPAOro Tena, )KUIKOCTH,
rasa), BBITAJIKMBAIOLIAsl CHUJIa, MEXaHUYeCKasi paboTa, MOLTHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 QUIMEHT MOJIE3HOTO JeHCTBUS MEXaHU3MOB, KHHETHYECKAas U MOTEHLIMAIbHAS SHEPTUs);
IIPU ONHMCAHUU IPABUIBHO TPAKTOBATh PU3UUECKUI CMBICT MCIIOJIb3YEMbIX BEIUYHH, UX
0003HaYeHMS U eTMHUIIBI (PU3MUECKUX BEIMYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAOLINE JAHHYIO
(U3NYECKYIO BETMUMHY C APYTMMHU BEIUYMHAMH, CTPOUTH IpauKu U3yYEHHbIX 3aBUCUMOCTEN
(hbUBUYECKUX BEIHYNH;

—XapaKTepru30BaTh CBOICTBA Tel, (pU3HuecKue SBICHHS U MPOLECCHI, HCIIOb3Ys MpaBuiia
CJIO’KEHUs cuJl (BAOJIb OHOM MpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIIo
paBHOBecHs pblyara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEPTUH; MPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHUCHIBATh €TO
MaTeMaTHYECKOE BBIPAXKEHUE;

—OOBSICHATH (PU3NUECKHE SBIEHUS, POIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalNi NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BBIABIIATh IPUUYNHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH O0BsICHEHHE U3 |—2 JOrMYecKHX I1aroB ¢ OMOpPON Ha

1—2 u3yuyeHHBIX CBOMCTBA (HU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pellIaThb paCQéTHHe 3aaa4u B 1—2 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (I)OpMyJIBI, CBA3BIBAIOIIHEC
q)HSquCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIN34a YCJIIOBHUA 3aJa4U 3alIUCBIBATH KPATKOC YCIOBUC,
IIOACTAaBJIATDH (I)I/ISI/I‘-ICCKI/IC BCJIIMYHHEBI B (I)OpMyJIBI " IpOBOJUTH paC‘{éTBI, HaxXOJUTh CIIPABOYHLIC
JaHHBIC, HCO6XO,[[I/IMBIC IJId peHICHU 3aaa4, OUCHUBATL PCAIMCTUIHOCTD HOJ'Iy‘-ICHHOfI
q)HSquCKOﬁ BCJIMYNHBI; —pPaClIO3HABATh HpO6HeMBI, KOTOPLIC MOKHO PCIIUTD MTPHU ITOMOIIHA
q)HSquCKI/IX MCTOHOB; B OITMCAHUHN UCCIICAOBAHUA BBIACIATH IPOBEPACMOC NPCAIIOJIOKCHUC



(runoresy), pa3anyaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN pPe3ylbTaT, HAXOAUTh OIIMOKU B X0J1€
OIBITA, AEJIaTh BBIBOJBI I10 €r0 PE3YJIbTATAM;

—IIPOBOJIUTH ONBITHI O HAOIIOACHUIO (PU3UUECKUX SABICHUN MM (PU3UYECKUX CBOMCTB Tell:
(bopMyIHpOBaTH MPOBEPsEMBIE MPEATIONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XO/1 ONBITa U (POPMYIMPOBATH BBHIBOJIBL;

—BBINOJIHATH MPSMBIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl Tea, 00bEMa, CHUIIBI U
TEMIIEPaTyphl C UCIIOJIb30BAaHIUEM aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB; 3aMUCHIBATH MOKA3AHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

—IIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTH OJTHON (PH3UUECKON BETHMUUHBI OT IPYToii ¢
HCI0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PABHOMEPHO JABIMKYILETOCs Tela OT
BPEMEHHU JIBUKEHHUS TEJIA; CUJIbl TPEHUS CKOJIbKEHUS OT CHUJIbI 1aBJICHUS,

KauecTBa 00pabOTKU MOBEPXHOCTEN T€I U HE3aBUCUMOCTH CUJIbI TPEHHUS OT IIJIOLIAAN
CONPUKOCHOBEHUS TEJI; CUJIbI YIIPYTOCTH OT YIJIMHEHHUS IPY>KUHBI; BBITAJKUBAIOLIEH CUJIBI OT
00BEMa MOTPYKEHHOM YaCTH TeJla M OT IUNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTH
TeJa, OT TNIYOUHBI, Ha KOTOPYIO IMOTPYKEHO TEJIO;

YCIJIOBUH IUIaBaHUS TEJ, yCIOBUI paBHOBECHS pbluara U 0JIOKOB); y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOT0 HCCIIeIOBAHNs, COOUPATh YCTAaHOBKY M BBITIOIHATH U3MEPEHHUS, CIEIys
MIPEUIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTATHI MOTYYCHHOH 3aBHCUMOCTH (PU3UIECKUX
BEJIMYMH B BUJIE MTPEIIOKEHHBIX TAOIUI] U TPAQHKOB, JA€IaTh BEIBOIBI 110 pPe3yJIbTaTaM
HCCIIEA0BaHUS;

—IIPOBOJIUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKHUX BEIMUYUH (IJIOTHOCTH BEILIECTBA )KUJIKOCTH U
TBEPIOTO TEJNA; CUJIa TPEHUS CKOJIbKEHUS; JaBICHUE BO3/1yXa; BBITAJKABAIOLIAs CUJIa,
JEWCTBYIOMIAs HAa OTPYKEHHOE B )KUIAKOCTH TEJO; KOO(PPHUIUEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEys IPEAT0KEHHON MHCTPYKIIMU: TIPH BBIIIOJIHEHUU U3MEPEHUN coOUpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUE€HHE HCKOMOM BEJTMYHUHBL; —COOII0/1aTh
IIpaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

—YyKa3bIBaTh NPUHIMIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOIAONINECS COCYIbI, 0apOMETp, pblyar, MOJBUKHBIA U HEMOJBUKHBIN OJIOK,
HAaKJIOHHAs IIJIOCKOCTh;

—XapaKTepU30BaTh MPUHLUIBI ASHCTBHS N3YUYEHHBIX TPHOOPOB U TEXHHUUECKUX YCTPOICTB €
OIOPOM Ha UX ONHUCAHUS (B TOM UHMCIIE: MOAMUITHUKH, YCTPOHCTBO BOJONPOBO/IA,
TUIpaBIMYECKUN ITpecc, MAaHOMETP, BHICOTOMED, OPIIHEBON HACOC, apEOMETP), UCTIONb3YS
3HAHUS O CBOMCTBAX (PU3NYECKUX SBJIECHUI U HE0OX0uMBbIe (PHU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOANUTD IPUMEPHI / HAXOJUTh HH(POPMALIHMIO O IPUMEpaX MPaKTUYECKOIO NCIIOJIb30BaHUs
(bu3nyecKrX 3HaHUH B MOBCEAHEBHOM KU3HU /7151 00ecrieueHus: 6e30MacHOCTH MpU 00pallleHUH C
npruOOpaMy U TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHHsI 3J0POBbs U COOTIOACHHSI HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

—OCYILECTBJIATH 0TOOP UCTOYHUKOB HH(POPMAILIUHU B ceTH MIHTEpHET B COOTBETCTBUU C
3a/IaHHBIM [TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHN U IIyTEM CPAaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEISTh HH(POPMAIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM HIIN
MOJKET OBITh HETOCTOBEPHOM;

—MCII0JIb30BAaTh MPH BBIITOJIHEHUHU YUEOHBIX 3a/JaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MYECKOTO CojiepKaHus, CIIPaBOUHbIE MaTepHallbl, pecypchl cetu HTepHeT; BIajeTh
npruéMaMy KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOI
CHCTEMBI B IpYT'YIO;
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—C03/1aBaTh COOCTBEHHBIE KPATKHE MICbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHHUKOB MHPOPMALUH (PU3HMUECKOTO COACPKAHUSA, B TOM UHUCIIE ITYOJIMYHO JeNIaTh KpaTKue
COOOIIEHHUS O pe3ysbTaTaxX MPOEKTOB WK YYeOHBIX UCCIEI0BAHUI; IPH STOM

IpPaMOTHO UCIOJIb30BaTh H3yYCHHBIM MOHATUIHBIN annapaT Kypca GU3MKH, CONPOBOKAATH
BBICTYIUICHHE ITPE3CHTALIUEH;

—TIpU BBIMOJTHEHUN YUEOHBIX MMPOCKTOB U UCCIICOBAHUN pacpeAeisaTh 00SI3aHHOCTH B TPYIIE
B COOTBETCTBHUHM C MOCTABJICHHBIMU 33/1a4aMHM, CJIICIUTh 32 BHIIIOJHEHUEM IJIaHA JICUCTBUM,
aJICKBATHO OIICHUBATHh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD TPYIIIBI; BEICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 ki1ace
[IpeameTHBIC pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTD Y
00yJaronuxcsi yMEHHI:

—HCIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUIKEHHE aTOMOB U MOJIEKYII,
arperatHbie COCTOSIHUS BEIIECTBA, KPUCTALNTUICCKUE H aMOp(HBIE Tella, HACKIIIEHHBIA U
HEHACBILICHHBIN Tap, BIAKHOCTh BO3/1yXa; TEMIIEpaTypa, BHyTPEHHSIS

SHEPTHUs, TEIUIOBOM JABUTATENb; SJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsi/l, DJIIEKTPUUECKOE T0JIE,
MIPOBOIHUKY U JUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T10JI€; CBET,
OIM30PYKOCTh U AaTbHO30PKOCT;

—pa3nu4ath sSBIEHUS (TEIJIOBOE paclIMpeHue/ckaTre, Teronepeaaya, TerioBoe paBHOBECHE,
CMaurBaHUe, KaWUIApHbIC SBJICHMUSI, UCTIAPEHHE, KOHACHCAllUs, TNIaBJICHHEe, KPUCTAIITN3aus
(oTBepaeBaHue), KUTIEHHUE, TEIUIoNepeada (TemIonpOBOIHOCTh, KOHBEKIIHS, U3ITy4YEHUE);
AJIEKTpU3alus TN, B3aUMOJeCTBIE

3aps0B, ACHUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3AMMOCHCTBUE MAarHUTOB,
JEHCTBHE MarHUTHOTO TOJISI HAa MPOBOJIHHUK C TOKOM) I10 OIMCAHHUIO UX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3nUecKoe SBICHHE; MPSIMOIUHEITHO
pacrpoCTpaHEeHUE, OTPAKEHUE U IIPETIOMIIEHUE CBETA, [IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA;
—pacrno3HaBaTh MPOSIBICHNUE U3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM
yucie pu3nyeckue siBJICHUS B IPUPO/IS: TOBEPXHOCTHOE HATSHKEHHUE U KalMJUISIPHBIC SIBJICHUS B
MIpUPO/JIe, KPUCTAIUTBI B Ipupoe, uzinydeHue CoHila, 3aMmep3anue BOJOEMOB, MOPCKUE OPH3HI,
o0Opa3oBaHHe pOCHI, TyMaHa, HHES, CHETa; SJIEKTPUUYECKUE SBJICHUS B aTMOC(EPE, ITEKTPUIECTBO
YKUBBIX OPTAaHU3MOB; MarHUTHOE ToJIe 3eMJIH, Ipeiid TOIFOCOB, POJIb MATHUTHOTO TIOJIST JIJISt
YKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE; ONITUYECKHE SIBJICHUS B IPUPOJIE; TIPH 3TOM TIEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B yUeOHYIO, BBICIATH CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (PU3UYECKUX
SIBIICHHI,

- OIUCBIBATh U3YYCHHBIE CBOMCTBA Tell U (U3MUECKUE SBICHHUS, UCMIONB3YS (PU3HUECKUE
BEJIMYUHEI (TeMIepaTypa, BHyTPEHHSS DJHEPTHsl, KOJTHYECTBO TEIJIOTHI, yAeTbHasA
TEIUIOEMKOCTD BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIIOTA
napooOpa3oBaHus, yAelbHas TEIIOTa CrOPaHUs TOIUTHBA, KO (OUIIMEHT MOJIE3HOTO
JIEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEbHAS BIAXKHOCTh BO3/1yXa, JJIEKTPUUECKUN 3apsi,
CHUJIA TOKA, DJIEKTPUYECKOE HANPSHKEHUE, COIPOTUBIIEHUE MPOBOIHUKA, YAECIBHOE
COIPOTHUBIICHUE BEIIECTBA, pad0Ta M MOITHOCTh AJIEKTPUIECKOTO TOKA); MPU OMUCAHUHT
MPaBUIILHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOIB3YEMBIX BEIMYWH, 0003HAUYEHUS U
eAMHUIBI PU3NUECKUX BEITMYUH, HAXOIUTH ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO
(bUBUYECKYIO BETUYNHY C IPYTUMHU BETUYMHAMU, CTPOUTH TPaPUKN N3yUEHHBIX 3aBUCUMOCTEMN
(U3MYECKUX BEIUYUH;
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—XapaKTeprU30BaTh CBOMCTBA TN, (PU3NUECKUE SIBICHUS U TPOIECCHI, HCIIONIb3YysI OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUYECKOM TEOPUH CTPOSHUS BELIECTBA, TPUHIUII CYNEPIO3ULINH
noJielt (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHsI 3aps/a, 3akoH OMa it ydacTka IenH,
3akoH J[>xoyns—IJIeH1a, 3aKk0H COXpaHEHUs1 SHEPTUU; 3aKOHBI OTPAXKEHHS U MPEJIOMJICHUSI CBETA;
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE
BBIpaXXEHHNE; —OODBICHITH PU3NUYECKHUE MPOLIECCHl U CBOMCTBA TEJI, B TOM UUCJE U B KOHTEKCTE
CUTYaluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUYUHHOCIICACTBEHHbBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, GPU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH; —pelaTh pacuéTHbIE
3a1auu B 2—3 NEHCTBUS, UCIIONb3Ys 3aKOHBI M (JOPMYJIbL, CBSA3BIBAOLINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/la4M 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISAThH
HE/I0CTATOK JTAHHBIX ISl PEIICHUS 33/1a4H, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOUMBIE IS €€
peleH s, TPOBOIUTH PAcUYEThl U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE (PU3NIECKON BETUUHHBI C
W3BECTHBIMU JIAHHBIMU;

—pacro3HaBaTh MPoOIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3NIECKUX METOJIOB;
HCIIO0JIb3YS ONKMCAaHUE UCCIIEOBAHUS, BBIIEATH POBEPSIEMOE IPEIIOI0KEHUE, OLIEHUBATh
MPaBWJIBHOCTbH MOPSIIKA MPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBOIBI;

—IIPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3NIECKUX SBICHHUI WA (PU3NIECKUX CBOICTB TEI
(KanmMJUTApHBIE SIBIICHUS, 3aBUCUMOCThD JIaBJICHHUS BO3/1yXa OT ero 00bEMa, TeMITepaTyphl;
CKOPOCTH TIPOIIECCa OCTHIBAHUS/HAIPEBAHUS ITPU U3ITYUYECHUH OT IIBETA
M3ITYYaroIEH/TTOTIOMIAOIIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHHS BOJBI OT TEMIEPaTyphl
KHUJKOCTHU U IUIOIIAIN €€ MOBEPXHOCTH; MIEKTPU3ALIUS TN U B3aUMOIEHCTBUE AIEKTPUUECKUX
3apsJ10B; B3aUMOJICHCTBHE MTOCTOSTHHBIX MAarHUTOB, BU3YaJIM3allis MATHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB; IEUCTBUS MATHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA
ANEKTPOMArHuTa, CBOWCTBA AJIEKTPOIBUTATENISl TOCTOSHHOTO TOKA): MPSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa; U3YUYE€HUE CBOMCTB N300pakeHUs B IIJIOCKOM 3€pKajie U CBOMCTB
n300pakeHus MpeMeTa B coduparolieit JinH3e; GopMyIupoBaTh MPOBEpsieMble
MIPEINOI0KEeHHsI, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMS; OMTUCHIBATH X0
OmbITa U (POPMYITHPOBATH BHIBOBI; —BBITIONHSATE MPSIMbIE H3MEPEHUS TEMIIEPATYPHI,
OTHOCHUTEJIbHOM BJIaKHOCTH BO3/1yXa, CUJIbI TOKA, HAIIPSKEHUS C UCIIOIb30BAaHUEM aHAJIOTOBBIX
MPpUOOPOB U AATUMKOB (PU3MUECKUX BEIIMYWH; CPABHUBATH PE3yJIbTaThl U3MEPEHUN C yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH;

—TIPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PM3UUYECKON BETUYHHBI OT APYTOi €
WCIIO0JIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHUBIICHHS IPOBOAHUKA OT €r0
JUIMHBI, IJIOIA/IM MTONEPEYHOI0 CEUEHUS U yEIbHOIO CONPOTUBIIEHUS BELIECTBA

MPOBOJIHMKA; CUJIbI TOKA, UAYIIErO Yepe3 MPOBOJHUK, OT HAPSHKEHUS Ha MPOBOJHUKE;
HCCIJIEIOBaHME M1OCIIE0BATEIBHOTO U NAapalIEIbHOTO COEANHEHUH ITPOBOAHUKOB, 3aBUCUMOCTH
yrila OTpa)X€HUs CBETA OT yrJjia MaJeHUs U YIJia MPEIOMIICHUs OT yriia MaJieHus ): MIaHUPOBATh
uccleoBaHue, coOupaTh YCTAaHOBKY U BBIMOIHITH U3MEPEHUS, ClIeys MPeA0oKEHHOMY TUIaHy,
(buKcUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTHU B BUJIE TaOIUIl U TpaduKOB, AeIaTh
BBIBOJIBI 110 pE3YyJIbTaTaM UCCIIEIOBaHUS;

—TPOBOJIUTh KOCBEHHBIE M3MEpPEeHHs] (PU3NYECKUX BENUYUH (yIelbHas TEII0EMKOCTh
BELIECTBA, COMPOTUBIICHUE MTPOBOIHHKA, pab0Ta U MOLTHOCTh JIEKTPUUECKOTO TOKa, (POKYCHOE
paccrosiHue coOuparomieil JIMH3bI, ONTHYecKas CHiIa COOHMparomiedl JHH3bI): IMIaHUPOBATh
M3MEpeHUsi, COOMPaATh IKCIIEPUMEHTABHYIO YCTAHOBKY, CIEIYsI IPEAT0KEHHON HHCTPYKIINHU, |
BBIUUCIISATH 3HAUCHHE BEIUUMHBI,

—Co0I01aTh TIpaBUjIa TEXHUKU 0€30TIaCHOCTH MPHU paboTe C 1abopaTOpHBIM 000PYIOBAHHEM;
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—XapaKTepU30BaTh MPUHLUIIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOIMCTB €
OIOPOi HA X OMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, TapOBast
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIEKTPHUUECKON IHEPTUH, SITEKTPOOCBETUTEIILHBIC
npuOOpHI, HarpeBaTeNbHBIE JEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE PEAOXPAHUTEIIH;
AJIEKTPOMATHUT, AIEKTPOABUTaTeNb ITOCTOSHHOTO TOKA), UCIOJIB3Ysl 3HAHUS O CBOMCTBAX
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—Ppacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA M U3MEPUTEIBHBIC MPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JIBUTATE]Ih BHYTPEHHETO CTOPAHMS, JIEKTPOCKOII, peOCTaT, OUKH, IEPUCKOII, (hoToanmapar,
ONTHYECKUE CBETOBOJIBI, ); COCTABJIATH CXEMBI DJICKTPHUECKHUX IIETICH C IMOCIeI0BaTeIbHBIM 1
MapajuieIbHbIM COCIMHEHUEM 3JIEMEHTOB, Pa3Inyas YCIOBHbBIC 0003HAYCHUS DJIIEMEHTOB
3JIEKTPUYECKUX LIETIEH;

—PUBOJUTD MPUMEPBI/HAXOIUTh HHHOPMAITUIO O TIPUMEPAX MPAKTUYECKOTO UCITOIH30BAHUS
(bU3UYECKUX 3HAHUN B MOBCETHEBHOM KHU3HHM JIJIs1 00ecrieueHus: 0€301aCHOCTH P OOPAIICHUH C
npuOOpaMH U TEXHHYECKHUMH yCTPONCTBAMH, COXPAHEHUS 30POBbS M COOIIOICHUS HOPM
3KOJIOTUYECKOI0 MOBEJICHUS B OKPYKAIOIIEH

cpere;

—OCYIIECTBIIATH TOUCK UH(OpMaIuu HU3NIECKOTO cojiepkaHus B ceTu VIHTepHeT, Ha OCHOBE
MMEIOIIMNXCS 3HAHUN U yTEM CPAaBHEHHMSI IONIOJIHUTEIIbHBIX UICTOUHUKOB BBIJIEIATh
nH(POPMAIIHIO, KOTOPAst SBISETCS IPOTUBOPEUHNBOI M MOKET OBITH HEIOCTOBEPHOM;

—MCIOJIb30BATh IIPU BBIIOJHEHUH Y4eOHBIX 3a/1aHUI HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOT0 COo/IepIKaHus, CIIPAaBOUYHbIE MaTepHalibl, PECypChl ceTu MIHTepHET; BajeTh
npuéMamM# KOHCTIEKTHPOBAaHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIUH U3

OJIHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE 1 KPATKHE YCTHBIE COOOIIEHUS, 0000111as nH(OpMaLIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COAEPKAHUS, B TOM UKCIE MyOJUYHO IPEICTaBISITh
pe3yJIbTaThl IPOEKTHON WIIM UCCIIEIOBATEIBCKOM 1€ATEIbHOCTH; IPU STOM I'PaMOTHO
HCIOJIb30BaTh N3YUYEHHBIN MOHATHIHBIN annapaT Kypca QU3UKH, CONPOBOXKAATh BHICTYIIJICHHUE
MpE3EHTALNEN;

—IIpH BBIMOJIHEHUH YU4EOHBIX IPOEKTOB U UCCIIE0BaHUHN (PU3HMUECKUX POLIECCOB paclpeeNiTh
0053aHHOCTH B I'pYIIIIEe B COOTBETCTBHUHU C MIOCTABJICHHBIMU 3a]lauaMy, CIEIUTh 32 BBINOJIHEHUEM
IUTaHa IeHCTBUM U KOPPEKTUPOBATH €0, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIa/ B
JEeATEIbHOCTD TPYIIIBL; BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOICHCTBUE, IPOSABIIA
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

9 kjaacc

[IpeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
o0yyJaromuxcs yMeHuil:

—MHCIO0JIb30BaTh NOHATHS: CUCTEMA OTCUETA, MaTEpUANIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUUECKOT' 0 JABIKEHUS, Aeopmarius (yrnpyras, IiacTuyecKkas), TpeHue,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku; LHEHTP TAKECTH; aOCOTIOTHO
TBEPAOE TEJNO, LEHTP TXKECTH TBEPAOIO TeJla, PaBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPA3BYK; 3JIEKTPOMATrHUTHBIE BOJIHBI, IIIKaJIa AJIEKTPOMArHUTHBIX BOJIH,
CHEKTpPbI UCIYCKAaHUS U TIOTJIONIeHHUSI; alb(a-, 0eTa- U raMMa-u3JIyuyeHus, U30TOIbI, SepHas
JHEPreTHKa;

—pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE IBUIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBMKEHUE, CBOOOIHOE MaICHUE TEJI, PABHOMEPHOE
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JBIKEHUE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE JBIKEHUE, KOJIeOaTenbHOe
JBIDKEHUE (3aTyXalollue U BEIHYKICHHbIE KOJIeOaH ), pe30HAHC, BOJTHOBOE JBIKEHHE,
OTpa)KEHHE 3BYKa, FJIEKTPOMArHUTHAs! MHAYKLUS, pa3jiokeHne O0enoro cBera B CIeKTp U
CJIOKEHUE CIIEKTPAJIbHBIX LIBETOB, JUCIIEPCHUS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTb,
BO3HHUKHOBEHHUE JIMHEWYATOI0 CIIEKTPA U3JIyUYEHUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBIICHUE;

—pacIo3HaBaTh [IPOSBIECHUE U3YYEHHBIX (PM3MUECKUX SBJICHUN B OKpY’KaIOIIeM MHUpe (B TOM
yucie Gpu3nyeckue BJICHUs B IPUPOAE: NIPUIUBBI U OTIUBBI, ABHXKEeHUE T1aHeT COoIHEYHOM
CUCTEMBI, pEAKTUBHOE JIBUJKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE

3BYKOB KUBOTHBIMH, 3€MJICTPSICCHUE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 3XO0, IIBETa Tell,
OuoJsiornyeckoe IeiicTBre BUAUMOTO, yIbTPahHOIETOBOIO U PEHTTEHOBCKOTO U3JIyUeHMIA;
€CTECTBEHHBIH paJinOAKTUBHBIN (POH, KOCMUYECKHE JIyUH, paAHOaKTUBHOE U3ITyYCHHE
IIPUPOJHBIX MUHEPAJIOB; IEHCTBUE PAJMOAKTUBHBIX U3JTy4YEeHUN HA OpraHU3M YEJIOBEKa), IPH
3TOM MEPEBOJUTH MIPAKTUYECKYIO 3a1a4y B y4eOHYI0, BBIIEISTH CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SBIICHHIT; —OMUCHIBATH N3yYCHHBIE CBOMCTBA TEI U
busnveckne BICHUS, UCIOIb3Ys (PU3NUECKHE BETMYMHBI (CPEIHSSI U MTHOBEHHAs! CKOPOCTh
TeJa pU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHUE, IEpEMEIIEHUE, IIyTh, YIII0Bas CKOPOCTh, CHIIA
TPEHMUSI, CUJIa YIPYTOCTH, CUJIa TSYKECTH, YCKOpEeHHE CBOOOHOIO NaIeHUs, BEC TeJla, UMITYJIbC
Teja, UMITYJIbC CHJIbI, MEXaHUYeCcKasi paboTa U MOIIHOCTb, TIOTEHIMAJIbHAS SHEPIUsI Tea,
MIOJIHATOT0 HaJl HOBEPXHOCTHIO 3€MJIU, IOTEHIMAIbHAS YHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKasi DHEPIUsl, [TOJIHAs MEXaHUYECKasi SJHEPIHsl, IEPHOJ] U YacTOTa KoJieOaHUi, JuInHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTeJIb IPEIOMIIEHUS CPE/Ibl);
IIPU ONKCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMbIX BEJIMYMH,
0003HAYECHMS U eTMHUIIBI (PU3NUECKUX BEIUYHMH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(GU3MYECKyI0 BEIMUYHHY C APYTMMHU BEIMYMHAMH, CTPOUTH rpa)uKu U3yYEHHbIX 3aBUCUMOCTEN
(hbUBUYECKUX BEIHYNH;

—XapaKTepu30BaTh CBOMCTBA Tel, (pru3nuecKue BJICHUS U MPOLECCH, UCIIOIb3YsI 3aKOH
COXPAHEHHUS DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUII CYNEPIO3UIINH CUJI, TPUHIIMII
oTHOCcUTENbHOCTH ["anmuines, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbI
COXPAaHEHHUs 3apsAJ0BOr0 U MAaCCOBOT0O YHCEIN NPH SAEPHBIX PEAKLUAX; IPA ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHChIBATh €r0 MaTeMaTUYeCKOe BhIpayKEeHHE;
—O0OBACHATH (PU3NYECKHE TPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CUTYalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHOCIIEICTBEHHBIE CBA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTHYECKUX 1IAr0B C ONMOPOM Ha 2—3 M3Y4YEHHBIX CBONCTBA (PU3NYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHN; —peliaTh pacuéTHbIE 3a1aul
(onuparomuecs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), UCIIOJIB3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33aul 3allChIBaTh
KpaTKO€ YCJIOBHUE, BBISIBIIATH HEJOCTAIOLINE UM U30BITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI 1
(bopMyIbl, HEOOXOAMMBIE /ISl PELIeHNUs, IPOBOAUTE PACUEThI U OLEHUBATH PEATUCTHYHOCTh
MOJTyYEHHOT0 3HaYeHHs (PU3NYECKON BETMUHHBI;

—pacro3HaBaTh MPoOIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIN (PU3NIECKUX METOJIOB;
HCIIOJIb3YS ONIMCAHUE MCCIIEJOBAHMSI, BBIACIAT IPOBEPSIEMOE IIPEATION0KEHNE, OLIEHUBATh
IIPaBWJIBHOCTB MOPSI/IKa IPOBENECHUS UCCIIEJOBaHMsL, IENATh BBIBOJIbI, HHTEPIIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB; —IIPOBOJUTH ONBITHI 10 HAOTIOJEHUIO (PU3NYECKUX
SIBJIGHUN WK (PU3MUYECKUX CBOMCTB Tel (M3yueHue BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS SHEPTUH; 3aBUCUMOCTD MEpPHOJia KOJIEOAHUN NMPYKUHHOTO MAaATHHUKA OT MACChI
Ipy3a U )KECTKOCTU MPY>KUHBI
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Y HE3aBHCHUMOCTD OT aMILUIUTY/IbI MaJIbIX KOJIEOAaHUH; pa3NioKeHHe OeI0ro CBeTa B CIEKTP;
HaOJI0ICHNE CIJIOUIHBIX U IMHEWYAThIX CIIEKTPOB U3IIYYEHHS): CAMOCTOSITENIbHO COOUPATh
YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000pyI0BaHMUS; ONIMCHIBATH XO/1 OIBITA M €T0 PE3yJIbTaThl,
(hopMyIHpOBATH BBIBO/BI; —IIPOBOAMTE IPU HEOOXOJUMOCTH CEPUIO MPSIMBIX H3MEPEHHIH,
OIIPEETIsIsl CPEeAHEE 3HaUCHUE N3MEPSAEMOil BETMIMHBL; 000CHOBBIBAaTh BBIOOP criocoba
M3MEPEHUs/U3MEPUTENIBHOTO TPUOOpa;

—IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PM3NUECKUX BEJIMUYUH C UCIIOIBb30BAaHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTh IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBH)KEHUU 0€3 HauaJlbHOM
CKOpOCTH; IepHoja KoinebaHUi MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH): IJITAHUPOBATh
UCCIIeIOBaHKUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTATHI OJYyYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C YIETOM 33JJaHHOM MMOTPEITHOCTH U3MEPEHUH B BHJIE
TaOuI U TpadUKOB, A€TaTh BBIBOAKI 110 PE3yIbTaTaM HCCIIEIOBAHUS; —IIPOBOJIUTH KOCBEHHBIE
u3MepeHus: GU3NIECKUX BETHUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM
JBMKEHUH, YCKOPEHUE CBOOOIHOTO MAJICHUS, )KECTKOCTh MPY>KUHBI, KOA(PUITUESHT TPEHHS
CKOJIbJKEHUS, MEXaHUYecKasi paboTa U MOIIIHOCTh, YaCTOTa U MepuoJl KoneOaHui
MaTEeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB, PAIMOAKTUBHBIA (DOH): TUIAHUPOBATH U3MEPEHUS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUs, CIIeLys PEaI0KEHHON
MHCTPYKLUU; BBIYNCIIATH 3HAYEHUE BEJIMUMHBI U aHAJIN3UPOBATh ITOIYYEHHBIE PE3YJIbTATHI,
—Cco0110/1aTh MpaBWJIa TEXHUKHU 0€3011acHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—pa3nu4aTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3HMUECKUX MOJIEIICH:

MaTepHualibHas TOuka, abCOIOTHO TBEPAOE TEJI0, TOUCUHBIM HCTOYHUK CBETA, Iy, TOHKas JINH3A,
IUTaHeTapHasi MOJIE b aTOMa, HYKJIOHHAsi MOJIE€ b aTOMHOTO Apa; —XapaKTepu30BaTh
IPUHLUIBI IEHCTBUSI H3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOPO Ha UX
oInucaHus (B TOM YHUCIIe: CIIUJOMETP, 1aTYUKU MOJO0KEHHUS, PACCTOSIHUS U YCKOPEHUS, paKkeTa,
9X0JIOT, CIIEKTPOCKOII, JO3UMETP, Kamepa BuiibcoHa), NCIOIb3ys 3HaHUSA O CBOMCTBAX
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

—MCII0JIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPU PEUICHUH yueOHO-
MPAKTUYECKHX 33/1a4; ONTUYECKHE CXEMBbI [T TOCTPOSHHSI H300pakeHUH B IIIOCKOM

3epKaJie ¥ cOOMpAoLIEH TNH3E;

—IPUBOMTH IPUMEPBI/HAXOJUTh HHPOPMALIUIO O TPUMEPAX MPAKTHUECKOTO UCTIONB30BaHUS
(bu3NYeCcKUX 3HAHUH B MOBCETHEBHOM JKU3HU JIJIsl 0OecrieueHus: 0€30MacHOCTH TPU OOpAIeHUH C
npuOOpaMH U TEXHHYECKHUMH YCTPOHCTBAMHU, COXPAHEHUS 37I0POBbsSI M COOJFOICHUSI HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOIICH

cpene;

—OCYIIIECTRIIATh TOUCK HHPOPMAIIUU (PU3HUUECKOTO COJIepKaHus B ceTu HTepHeT,
CaMOCTOSITENILHO (hOPMYTUPYS TOUCKOBBIN 3aITPOC, HAXOAUTH MYTH OTPEICICHHUS
JOCTOBEPHOCTH MOJYYCHHOM MH(OpPMAIIMK HAa OCHOBE MMEIOIIMXCS 3HAHUN M JTOTIOJTHUTEIIbHBIX
HUCTOYHHKOB,

—HCIIOJIH30BATh MPH BBHITTOJIHEHUHU Y4EOHBIX 3a/IaHUI HAYIHO-TIOMYJISIPHYIO JINTEPATYPY
(U3MUYECKOTO COoJIepKaHUs, CIIPABOYHBIE MaTEepHAIIbI, pecypchl cetu HTepHeT; BIaieTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITUH U3

OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MTUCHMEHHBIE M YCTHBIE COOOIIEHHUSI HAa OCHOBE HH(POPMAITIH U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COCPkKAHUS, ITYOIUIHO TIPECTABISITh PE3YIbTATHI
MIPOEKTHOM WJIK UCCIEA0BATEIbCKOM JACSITEIIbHOCTH; IIPU 3TOM IPAMOTHO UCIOJIb30BATh
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M3YYCHHBIN MOHATUHHBIN ammapar u3y4yaeMoro paszena GU3UKd U CONPOBOXKIATh BBICTYIICHHE
MPE3CHTANMEN ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
Conep:kanue y4eOHOro npeamera
7 kaacc 68 u/roa (2 u/nen.)
Conep:kanue y4eOHOr0 npeamera

Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPY:Kaouiero mupa (4uaca) dusrka —
Hayka o npupoje. SABiaeHust npupoasl. Gu3nuecKue siBJICHUS: MEXaHUYECKUE, TEIJIOBBIE,
JNIEKTPUYECKUE, MATHUTHBIC, CBETOBEIC, 3ByKOBbIe. Dr3ndeckne BenuunHbl. 3mepenue
¢busnueckux BenuunH. Gusznyeckue npudopsl. [lorpemnocts n3mMepeHuil.
MexnyHaponHas cuctema equHull. Kak ¢usnka u qpyrue eCTeCTBeHHBIEC HAYKH U3YYal0T
npupoay. EcTecTBEeHHOHAYUHBIN METO/I MO3HAHUS: HAOII0IEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHHUE THUIIOTE3, IKCIIEPUMEHT IO MIPOBEPKE TMIIOTE3, O0BSICHEHHE
HaOmo1aeMoro siBiieHus. Onucanne GU3NIeCKuX SBICHHUHA C TTIOMOIIBIO MOJICIICH.
Jemoncmpayuu.

1. Mexanuyeckue, TEIJIOBbIE, SJIEKTPUUECKUE, MATHUTHBIC, CBETOBbIC SIBJICHHUS. 2.
duznyeckue mMpudOPHI U MPOIieIypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM
prOOpPOM.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue eHbl AeneHUs IKAIbl U3MEPUTEIBLHOTO Ipubopa. 3Mepenne pu3nuecKux
BEJIMYHUH.

2. VzMepenye pacCcTOSHMUIA.
3. Usmepenune 00bEMa KMIKOCTU U TBEPIOTO TENA.

4. Vsmepenue TeMmeparyphl IIPH TIOMOIIH KUIKOCTHOTO TEPMOMETPA.

Pa3nea 2. [lepBoHayanbHble CBeJeHHs 0 CTPOeHHH BemecTsa (S yacoB) CtpoeHue
BCIHICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPhbI. OHI)ITBI, JOKa3bIBAOIHE JUCKPETHOC CTPOCHHUE
BenlecTBa. [IBrmkeHne yacTull BemecTBa. CBsA3b CKOPOCTH ABM)KEHUS YaCTHULL C
Temneparypoil. bpoyHoBckoe nBmxenue, muddysus. BzanmoaeiicTBrue yacTHIl BeecTBa:
MPUTSXKCHUEC U OTTAJIKMBAHUC. Al’”pel"aTHI)Ie COCTOSAAHUA BCUICCTBA: CTPOCHUC I'a30B,
KHUJIKOCTEH U TBEPIBIX (KPUCTAIUINYECKUX) Tell. B3auMocBA3b MeX1y CBOMCTBAMU BEILIECTB
B Pa3HBIX arperaTHbIX COCTOSIHUAX U MX ATOMHO-MOJIEKYJIIPHBIM CTPOEHHUEM.

Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.
Hemoncmpayuu
1. Ha6monenne 6GpOyHOBCKOTO JIBHKEHHS.

2. Habmonenne nuddysun.

3. Ha6J'IIO,Z[CHI/IC ﬂBJ'ICHHfI, O6’L$ICH5HOH_II/IXC$I MPUTAKCHUEM WJIN OTTAJIKUBAHUCM YaCTUL]
BCIICCTBA.

Jlabopamopuvie pabomot u onvimul
1. Usmepenue pazmMepoB MajbIX Tl (C UCIOIb30BaHkeM GpoTorpaduii).

2. OnbITEI IO Ha6J'IIO,[[eHI/IIO TCIIJIOBOI'O paCllIMpPCHUs Ia30B. 3. OneITHI IO 06Hapy>1<eHmo
JIENCTBUS CHII MOJICKYJIAPHOT'O MTPUTAKCHU.
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Paznen 3. /IBu:kenue u B3anmopaeiicteue tea (23 yaca) MexaHndeckoe
nB>KeHue. PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHHE. CKOpocTh. CpeHsst CKOPOCTh PU
HEPaBHOMEPHOM ABM)KEHHUU. Pacuér myTu u BpeMeHU JBUKEHMS. SIBIeHNE MHEPLUHU. 3aKOH
WHepLHH. B3auMoencTBre Ten Kak

MIpUYMHA U3MEHEHUSI CKOPOCTH JABMXKEHUS Tesl. Macca Kak Mepa MHEPTHOCTH TeJa.
[TnotHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IMHUIIE 00BEMA
BemlecTBa. Cuiia Kak XapakTepUCTHKa B3auMoaecTBus Ten. Cuia ynpyroctd v 3akoH ['yka.
W3mepenne cuiibl ¢ IOMOLIBIO TMHAMOMETpa. SIBIeHNEe TATOTeHUs U cuiia TskecTu. Cuia
TSDKECTH Ha Apyrux miaHerax. Bec tena. HeecomocTs. CrioskeHue cull, HalIpaBiICHHBIX O
OJIHOU MPSIMOM.

PaBnogzelictByromas cuit. Cuiia TpeHusi. TpeHne CKOJIbKEHUs U TPEHUE TIOKOSI.

Tpenue B npUpojie U TEXHUKE.

Jemoncmpayuu

1. HaGmonenne MexaHUYECKOTo IBMKEHHS TEJA.

. I3aMepeHne cKkopoCTH MPSMOJIMHEMHOTO JBUKECHUS.

. Habnronenue siBneHus HHEPIUU.

. Habmroienue usmeHeHust CKopocTu Ipy B3aUMOJEHCTBUH TEII.

o B~ WD

. CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIL.
6. CnoskeHue cuil, HaNpaBJIEHHBIX O OHOI MPAMOIA.
Jlabopamopnuvie pabomot u onvimal
1. M3smepenne Macchl Tena Ha PHIYAKHBIX BECAX.
2. U3Mepenue oobema Tena.

3. Onpeesnenne WIOTHOCTH TBEPIOTO TeJA.
4.I'pagynpoBaHue NPYKUHBI U U3MEPEHHUE CUIT TUHAMOMETPOM.

5.I/I3MepeHI/IC CHJIbI TPCHUS C TIOMOIIBIO TUHAMOMCETpPA.

6. OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD pacTskeHUs (J1eopMaliin) IpyKUHbI OT
IIPUIJIOKEHHOMN CHJIBI.

7. OHI)ITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHUJIBI TPCHHUA CKOJIBKCHUA OT CUJIbI JaBJICHUA
U XapaKkTepa COMPUKACAFONINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, xKUAKOCTeH U ra3os (21 yac)

Hapnenne. CiocoObl yMEHbIICHNUS U YBEJIMYCHUs AaBieHus. J[aBiaeHue raza. 3aBUCMOCTb
JaBlieHUs ra3a oT 00béma, Temneparypsl. [lepenaua naBnenust TBEPABIMU TEJIAMH, KUIAKOCTIMH
u ra3zamiu. 3akoH [lackans. [THeBMaTHUeckre MalIMHbI. 3aBUCHUMOCTb JIaBJIEHUS JKUJKOCTH OT
riyounsl. ['uapocrarnyeckuii napagoke. Coobmaromuecs cocyabl. ['napapnunueckue
MexaHu3Mbl. ATMocdepa 3eminn u atMmocepHoe naBieHue. [IpuunHel cyniecTBOBaHUS
BO3ayIIHOM 000s0uku 3emin. OnbiT Toppuuemn. U3meperune atMmocepHOTo TaBIeHuUS.
3aBUCUMOCTh aTMOC(HEPHOTO

JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t n3mMepeHus aTMOC(HEpHOTro JaBIeHHs.
JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromas (apxumeioBa) cuia.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.
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Hemoncmpayuu

1. 3aBucuMoCTE aBNIEHKS ra3a OT TEMIIEPATYPHI.
. [lepenaua naBneHust )KUAKOCTHIO U Fa30M.

. CooOmaromuecs COCy/bl.

. 'mnpaBnuyeckuii pecc.

. [IposiBnenue neicTBus aTMOCHEPHOTO TABICHHUS.

o O A WO DN

. 3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00hEMA MOTPYKEHHOM YaCTH TeJa U TIIOTHOCTH
KUJIKOCTH.

\l

. PaBeHCTBO BBITaJ'IKI/IBaIOI_Heﬁ CHJIBI BECY BBITECHCHHOM KHNIKOCTH.

8. YcioBue miaBaHus TeN: TUIABAHUE HITH [OTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHHUS
IJIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopnuvie pabomot u onvimaol
1. Onpenenenre BHITAKUBAIOIICH CUITBI, IEHCTBYIOIICH HA IOTPY)KEHHOE B )KUJKOCTh TEIO.

2.BrIsicHeHne YCJ'IOBI/Iﬁ II1aBaHus TCJIAa B X KUJKOCTH.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOLIEH CHJIBI, ICMCTBYIOIIECH HA TEIO B KUIKOCTH,
OT MAaccChl Tena.

4. OMnBITHI, IEMOHCTPUPYIOIIHE 3aBUCMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KHUJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TEJA U OT IUIOTHOCTU KUAKOCTH.

Paszgea 5. Pa6ora u momHocTh. JHeprus (15 yacos)

Mexannueckas pabota. MoutHocTs. [IpocThie MexaHU3MBI: pblyar, 6J0K, HAKJIOHHAs
miockocTh. [IpaBuio paBHoBecus pbyara. [IpruMeHneHune npaBuia paBHOBECHS pbluara K OJIOKY.
«3omnotoe npasuno» mexanuku. KII/] npoctsix mexanu3zmoB. [IpocTbie MeXaHU3MBI B OBITY U
TexHUKe. Mexanuueckas sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. IIpespamenne
OJIHOT'O BHJIa MEXaHUYECKON YHEPTUHU B IPYrOM.

3aKOH COXpaHEHUsI YHEPTUU B MEXAHUKE.
Jemoncmpayuu
1. IIpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenne paGoTHI CHITBI TPEHMS TIPY PABHOMEPHOM JIBMKEHHMH TeJIa IO TOPH30HTAIBHOM
MTOBEPXHOCTH.

2. Brisacuenue YC.IIOBI/Iﬁ PAaBHOBCCHS pbIyara.

3. Onpenenenne KIIJ| npu noaseme Tea 110 HaKJIOHHOI 11ockocTH. 4. M3yuenue 3akoHa
COXpaHEHHUs MEXaHUYECKOU IHEPTUH.

8 kuacc 68 u/roa (2 u/Hen.)

Conep:xanue yueOHoro npeamera Pazges 1. TensioBble siBienust (224aca)

TennoBoe aemxkenue. TernoBoe paBHoBecue. Temneparypa. CBs3b TeMIIepaTypbl CO
CKOPOCTBIO TCIIJIOBOT'O ABUKCHU A YaCTHIL BHYTpeHHZZ OHEPTUA. Crioco0bI U3MEHEHUS
BHYTPEHHEH 3HEPruu: TEIUIonepeiaya u coBepuieHre paboTel. Buabl Temnonepenayn:
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TEIJIONPOBOAHOCTb, KOHBEKIIUA, n3ilyueHue. KonnuectBo Ternotel. Pacuer konnuecTBa
TEIUTOTHI TIPH TETUIO0OOMEHE. Y IeTbHas TeIIIOEMKOCTh BEIIECTRA.

TemmooOMeH 1 TeMIOBOE paBHOBECHE. Y paBHEHHE TeIIoBOro Oananca. [InaBnenne u
OTBEpCBaHNE KPUCTAUTMISCKUX BEIIECTB. Y eNIbHAS TeIUToTa miaBieHus. [lapoodbpazoBanue u
koHaeHcanus. Mcnapenne. Kunenue. Y aenpHas Temora mapoodpa3oBanusi. 3aBUCUMOCTh
TEMIEPATyphl KHTICHUS OT aTMOC(HEPHOTO JaBlIeHUs. BIakHOCTh BO3ayxa. DHEPTHs TOTUIMBA.

VY nenpHas Temiora cropanus. OObsiCHEHHE U3MEHEHUS arperaTHOTO COCTOSIHUS BEIIECTBAa HA
OCHOBE MOJICKYJISIPHO-KMHETHYCCKUX TIpeicTaBieHuid. [IpuHIIUIIBI paboThI TEMIOBBIX
nsurareneit. KITJ[ remioBoro asuraresns. TerioBble JBUTATENIN U 3alIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOLIECCaX.

Jemoncmpayuu

Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaOnroneHue siBieHUI cMauMBaHUS M KalTWUISIPHBIX SIBJICHUH.

Ha6J’II-OI[eHI/Ie TCIIOBOI'O paClIMPCHHUA TCII.

N3menenune naBiaeHus ra3a npu K3MEHEHUH 00bEMa M HArPEBAaHUU WIT OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Bune! teronepenayu.

OxJaxieHre Ipy COBEpUIEHUH PabOThl.

© o N Ok 0N

Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CUJTIAMH.

=
o

. CpaBHCHI/Ie TEIIOEMKOCTEH Pa3INYHbIX BCUICCTB.

[EEN
[EEN

. HaOmroienne xumexus.

R
N

. HabGmroeHne mocTossHCTBA TeMIEpaTyphl MPH TIABJICHHUH.

13. Mopenu TennoBsIX ABUraTeNeii.

Jlabopamopuvie padbomovt u onvimul

1. OnbITel O OOHAPYKEHUIO AEHCTBUS CUI MOJIEKYISAPHOTO HPUTSKEHHUS.

2. OnbITBI MO HAOMIOJEHUIO TEMLIOBOIO PACIIMPEHHS [A30B, JKUAKOCTEH 1 TBEPIBIX TEIL..
3. CpaBHeHME KOTMYECTB TEMIOTHI IPH CMEMIMBAHUU BOJIBI PA3HOI TeMIIEpaTyphL.

4. Vzmepenne yaenbHOM TEMIOEMKOCTH TBEPAOTO Tena. 5.M3MepeHue BIaXKHOCTH BO3/IyXa.

Pazpen 2. Daexkrpudeckue siBjeHus (26 yacon)

Onextpusanus Ten. [[Ba posa anekTpudecKux 3apsioB. BzanMoaeincTere 3apsyKeHHBIX Tell.
JlenuMOoCTb 3JIEKTPUYECKOTO0 3apsaia. DIeKTpuueckoe nose. HanpskEHHOCTh 3JIEKTPUUYECKOTO
nosist. [TpuHIMI Cynepno3uIy 3IeKTPUYECKUX MoJiel (Ha kauecTBeHHOM ypoBHe). Hocutenu
ANEKTPUUYECKUX 3apsJI0B.

3JICMCHT8.pHBIfI 3J'ICKTpI/I‘-ICCKI/II71 3apsn. CTpOCHI/IC aToMa. HpOBOI[HI/IKI/I " JUDJICKTPUKHU. 3aKkoH

COXpaHEHHUS IEKTPUUECKOTO 3apsia. DIEKTPUUECKUA TOK. Y CJIOBUS CYIIECTBOBAHUS
3IEKTPUUYECKOTO TOKA. ICTOUHMKHM MOCTOSIHHOTO TOKA. JIeMCTBUS AIEKTPUIECKOT0 TOKa
(TemioBoe, XMMUYECKOE, MArHUTHOE). DiekTpuueckas 1enb. Cuia Toka. IJIeKTPUIECKoe
HarpsbkeHue. ConpoTUBIIEHHE MPOBOJAHUKA. Y IeNIbHOE CONPOTUBIICHUE BelllecTBa. PeocTaThl.
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3axon Oma a1 yuactka nenu. [locnenoBarenpHoe U napauieIbHOE COEIUHEHUE
MPOBOJHUKOB. PaboTa 1 MOIITHOCTD MEKTPHUUECKOro Toka. 3akoH J[xoyns— Jlenna.
DJNEeKTpUYECKUE TN U MOTPeOUTENN IEKTPUIECKoil sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.
Konpaencarop.

Jemoncmpayuu

DJeKTpu3anus Tell.

JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsKEHHBIX TEl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXPaHEHHMS IEKTPUUECKUX 3aps/IOB.

[IpoBOTHUKY W TUBIEKTPUKH.

MoaenupoBaHH€e CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJISL.

VM cTOUYHUKY TOCTOSIHHOT'O TOKA.

© oo N bk 0N

JIenCTBUA 2IEKTPUYECKOTO TOKA.

=
o

. 9HeKTpI/I‘leCKI/Iﬁ TOK B ) KMAKOCTH.

[EEY
[HEN

. ['a3oBbI pazps.

[N
N

. I3MepeHune cuiibl TOKa aMIepMeTpOM.

=
w

. I3MepeHne 3IeKTpUIeCKOro HAMPSKCHHS BOTbTMETPOM.

14. Peocrar u Marasus conpoTHBIEHHIA.

Jlabopamopuvie pabomol u onvimul

1. OnbITEI 10 HAGIOAEHHIO NEKTPU3ALMH TEl IPH COMPUKOCHOBEHUH.

2. CO0pKa JNEKTPUUECKOM HEMH U U3MEPEHHE CHUIIBI TOKA B €8 Pa3IMUHBIX y4acTKax.

3. I/ISMepeHI/IC HaIPsDKCHUA HAa PA3JIMYHBIX Y9aCTKaX BHCKTqueCKOﬁ OCIIN.
4.Pel"y.HI/IpOBaHI/Ie CHJIbI TOKA PEOCTATOM.
S.I/I3MepeHHe COIIPOTUBJICHUS ITPOBOAHUKA IIPU TIOMOIIHN aMIICPMETpPA U BOJIBTMETPA.

6./3MepeHne MOIHOCTH U PabOThI TOKA B DJIEKTPUUECKOM JamIIe.

7. OHBITI)I, ACMOHCTPpHUPYIOIINE 3aBUCUMOCTD 3JICKTPUUICCKOTO COITPOTUBIICHHUA
MTPOBOIHHMKA OT €T0 JTUHBI, TUTOIIA ! TIOTIEPEYHOTO ceueHus u Marepuaia. 8. [Iposepka
MIpaBHJIa CIOKEHHSI HAMIPSHKSHU TIPH MOCIIeI0BATEIbHOM COSIMHEHUH IBYX PE3UCTOPOB.

9. HpOBCpKa ImpaBujia JJis1 CUJIbI TOKA IMPHU MapaJUICIIbHOM COCIUHCHUU PE3UCTOPOB.

Pazgen 3. DiiekTpoMarHuTHble siBJieHust (6 yacoB)

ITocTosiHHBIE MarHUTHI. B3anMoelicTBE NOCTOSTHHBIX MAarHUTOB. MaruutHoe nose. MarautHoe
110JIe 3eMJIM U €T0 3HauY€HUe s )KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHoe nosie
NEKTPUYECKOr0 TOKA. [[pruMeHeHne 31eKTpOMarHuToB B TEXHUKE. JleficTBre MarHUTHOTO MOJIS
Ha TPOBOJIHUK C TOKOM.

DneKTpoaBUTaTeNb NOCTOSHHOrO ToKa. Mcrnonb3oBanue anekrpoaBurareneii B

TEXHUUYECKUX YCTPOICTBaxX U Ha TpaHcnopte. Jdemoncmpayuu:

1. B3aumoelicTBHE MOCTOSTHHBIX MarHUTOB.
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2. MoJienpoBaHKie MarHUTHBIX MOJIe HOCTOSHHBIX MATHUTOB.

3. OmpIT DpcTena.

4. MaruuTtHoe 1oj1e ToKa. DIeKTPOMArHHT.

5. JleiicTBME MATHUTHOTO 1101 HA IIPOBOJIHUK C TOKOM.

6. DnexTpoaBUTaTENh IOCTOSHHOIO TOKA.

Jlabopamopuuvie pabomot u onvimal

1. Coopka 37eKTpOMArHiTa U UCTIBITAHUE €r0 JCHCTBUA.

2.MccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

3. UccnenoBanue AEHCTBUS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4.M3yueHue 3JeKTPUUECKOro ABUTaTesl IOCTOSHHOTO TOKA (Ha MOJEIN).

Paznen 4. CeroBble siBjieHus (14 yacon)

Wcrounuku cBera. [Ipsmonuneiinoe pacnpoctpaneHue ceera. 3artmenust Connua u JIyHsl.
Ortpaxenue csera. [1nockoe 3epkano. 3akoH OTpakE€HUs CBETA.

[Ipenominenue cBera. 3akoH npesoMieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue cBera. JInnsa.
Xon nydeit B mun3e. OnTrueckas cuia JuH3bl. 300paxenue, qaBaemoe JHH30M. ['11a3 kak
onTuyeckas cucteMa. OnTuYecKue mpuoOopHI.

bi30pyKOCTh ¥ TATBHO30PKOCTD.
Jemoncmpayuu

1. IpsmonuHeiinOE pacpocTpaHeHHe CBETA.

. OTpaxxeHue cpera.

. [Tomyuenue n3zo0paxeHni B INIOCKOM 3€pKaJie.
. IIpenominienue csera.

. Xoj mydeii B coOMparoliei JInH3e.

. X0z JIydel B pacCenBarOLIEH JIMH3E.

. ITomyuenue n3o0paxeHni ¢ MOMOILBIO JIMH3.

o N O O & WD

. Mopnens riasa.
Jlabopamopuvie pabomot u onvimul

1. MMony4enune n306paXkeHns MPH ITOMOLIM JTHH3BL..

2. OnbITEI IO HU3YUCHUIO XaPAKTCPHUCTUK 1/1306pa>1<eH1/1;1 MpeaMcETa B IJIOCKOM 3CpKaJic.

3. OnBITHI 1O OnpeeneHnio POKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAFOIIEH JTUH3HL.
9 kaacc 102 4/roxa (3 4/Hen.)
Conep:kanue y4eOHOro npeamera

Pa3nen 1. 3akoHbl ABM:KeHMS U B3anMoaeiicTBus TeJa (34 yaca)
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Mexannueckoe nBuxkenue. MartepuanbHas Touka. Cucrema orcuéra. [lyTh, ckopocTs,
nepemeneHne. PaBHoMmepHoe npsiMonuHeiHoe ABmwxkeHue. I paduyeckoe npencraBieHue
IIPSIMOJIMHEMHOTO PaBHOMEPHOTO ABMXKEHUA. HepaBHOMEPHOE TPAMOIIMHENHOE IBUKECHHUE.
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUHU. Y CKOPEHHUE.
PaBHOycKkOpeHHOE npsiMonuHelHOe ABUKeHHE. CKOPOCTh MPSAMOIMHEHHOTO paBHOYCKOPEHHOTO
JBUKEHMUSL.

[lepemenienue npu NpsAMOIMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUH.

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBUXKEHUS. VHeplualbHble CUCTEMBI OTCUETA.

[Tepsriii 3akoH HetoToHa. BTopoii 3akon Hetotona. Tpetuii 3akon Hetotona. [Ipunnun
cynepno3unuu cui. CBodonHoe najgeHue. /[Buxenue teia, OpOIIeHHOTO BEPTUKAILHO BBEPX.
HeecomocTs. Cuiia TSYKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
najaenus. JIpmwxenue manet Bokpyr Connia. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia
TPEHUS CKOJIbKEHUS, CUIIA TPEHUS ITOKOs, APYTHe BUABI TPEHUSA. PaBHOMEpHOE IBUIKEHUE 10
OKPY’KHOCTH.

[lepuon u yactota obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

UckycctBennsle cnytHuku 3emnu. mnynsc tena. MIsmMeHeHune nMityibca.

Nmnynbe cunbl. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE JBUKEHUE.

Mexanunueckasi paboTa 1 MOITHOCTh. PaboTa cuit TSDKeCTH, yIpyrocTH, TpeHus. CBsi3b SQHEPTUH U
pabotel. [loTeHnansHast SHEPTHs TelNa, MOAHATOTO Ha/l TOBEPXHOCTHIO 3eMid. [loTeHnnanbpHas
3Heprus cxkato npyxunbl. Kunernueckas sueprus. Teopema o KHHETUYECKON SHEPTUU. 3aKOH
COXpaHEHUsI MEXaHNYECKON YHEPTHH.

Jemoncmpayuu
1. HabmoneHue MEXaHMYECKOTO JABMKEHHUS TeJla OTHOCUTENIBHO PA3HBIX TeJl OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPHUM IBHXKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX
TEJ OTCUETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHMS TIPAMOIMHERHOTO IBUKEHHS.
HaGmtoneHnue nBukeHUs Tena 1o OKPYKHOCTH.

Ha6J'II-OI[eHI/Ie MEXaHUYCCKUX HBHeHHﬁ, MMPpOUCXOaAIUX B CUCTCME oTcuéta «Temexkar» npu
eé pPaBHOMCEPHOM U YCKOPCHHOM JIBUKCHHUU OTHOCUTCIILHO KaOuHeTa (1)I/I3I/IKI/I.

3aBUCUMOCTh YCKOPEHHUS T€Jla OT Macchl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habutoienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEll.

Hepez[aqa HUMITYJIbCA IIpH B3aMMOJCUCTBUH TeIl.

© o N o

[Ipeo6Gpa3oBaHus SHEPIUK NP B3aMMOIEHCTBHH TEIL.

10. Coxpanenne ummysbca Npy HEYNPYTOM B3aMMOJIEHCTBHH

11. Coxpanenne mmmysbca npu aGCOMIOTHO YIPYTOM B3aMMOIEHCTBHM.

12. Coxpanenne MexaHUUECKON SHEPIUM ITPH JIBMKCHHUH TeJa MOJ AEHCTBHEM MPY/KHMHEL
Jlabopamopuvie pabomot u onvimul

1. Hccnenopanne paBHOYCKOPEHHOTO ABMKEHHS 6€3 HAYaIbHON CKOPOCTH.

2. VsMepeHne yCKOpeHHs CBOOOIHOTO MaeHUs.

3. OMNBITHI 1O ONPENENEHNIO YCKOPEHHS TeNa IIPU PABHOYCKOPEHHOM JIBMKEHHH 110 HAKJIOHHOM
IIJIOCKOCTH.
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4. OnbITHI 0 MCCIIEOBAHMIO 3aBUCUMOCTH CHJIBI TPEHHUS CKOIBKEHHUS OT CHIIBI HOPMAIILHOTO
aBIICHUSL.

5. ONBITHI 10 ONPENETEHUIO KOI(PDHUIMEHTA TPEHUS CKOJIBKEHHS.
6. OnBITBI O ONPENEIEHHUIO KECTKOCTH NPYHKUHBI.

7. OnEBITE IO OIIPECACIICHUIO pa6OTBI CHUJIBI TPEHUSA IIPHU PAaBHOMEPHOM ABMIXXCHUU TEJIa I10
FOpHSOHT&J’IBHOﬁ IIOBEPXHOCTH.

8. OnbITEI 10 HU3YUCHHUIO 3aKOHA COXPaHCHUS SHCPIUH.

Pa3zgen 2. Mexannuyeckue Koje0anus U BOJHbI. 3BYK (14 yacoB)

Konebarensnoe nemxenne. OCHOBHBIE XapaKTEePUCTHKH KOJIEOaHUA: IEPUO/I, YAaCTOTa,
aMIUTUTY/1a. MaTeMaTuYecKuii U py>KUHHBIN MasTHUKH. CBOOOHbBIE KOIeOaHMUS.
I"apmonmnueckue xonebanus. 3aTyxarouye 1 BeIHYKIeHHbIE KojieOanus. Pe3onaHc.
[IpeBparenue sHepruu npu KoiedaTeIbHOM IBM)KEHUU. Mexanuueckue BoiHbl. CBoicTBa
MeXaHUUYeCKUX BOJIH. [IpoiosibHbIE U MTonepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. 3BYK.

I'poMKOCTB 3BYyKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U ylIbTpa3ByK.
Hemoncmpayuu

1. Ha6monenue koneGanuii Te MO ISHCTBMEM CUIIBI TSXKECTH M CHJIbI YIIPYTOCTH.
. HaGmronenmne konebanuii rpy3a Ha HUTH M HA TIPYKUHE.

. HaGmroienue BEIHYKJICHHBIX KOJIEOaHHUI U pE30HAHCA.

. PacpocTpanenue npoaonbHbIX U NONEPEYHbIX BOJIH (HA MOJEIIN).

. Ha6J’II-O,Z[eHI/IC 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

o O b WD

. AKycTHUYeCKUii pe30HaHC.
Jlabopamopuvie pabomovr u onvimul
1. UccnenoBanue xone6anuii HUTSHOTO MasTHHKA.

2. ONBITHI, IEMOHCTPUPYIONINE 3aBUCHMOCT TIEPHO/IA KOJIEOAHMH PYKMHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTU IIPYKUHBI.

Pa3nen 3. DiieKTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI (24 yaca)

MaruutHoe nosie. HanpaBneHue Toka U HalpaBJICHUE JIMHUN €r0 MarHUTHOTO TOJIA.
OO6Hapy>keHrne MarHUTHOTO TOJIS 110 €T0 IEHCTBUIO Ha dNeKTpuueckuii Tok. [IpaBuio neBoit
pyku. MHAYKIHS MAarHUTHOTO MOJIs. J{efiCTBHE MAarHUTHOTO IOJIS HA JBHXKYLYIOCS 3apSyKEHHYIO
yactuny. Cuna Amnepa u cuna Jlopenua.

MarnuTHbIi notok. OnbiTel @apajes. SIBneHue 31eKTpOMarHuTHON HHAYKIMU. [IpaBuio
Jlenua. SBnenue camonHaykuuu. [lonyueHre nepeMeHHOro JIEKTPUYECKOT0 TOKA.
Tpanchopmarop. DIEKTPOMAarHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOJTHBL. CBOMCTBA
ANEKTPOMarHuTHBIX BOJH. [IIkana snexTpoMarHuTHEIX BOJIH. KoneGaTenbHbII KOHTYP.
Hcnonb30BaHne 3IEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarauTHas mpupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Tunbl onTHyeckux cnekTpoB. [IpoucxoxaeHne TMHENYaThIX CIIEKTPOB.
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Hemoncmpayuu
1. CgoiicTBa 5EKTPOMATHUTHBIX BOJIH.

2. Onsitel Dapases.

2. BosiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimul

1. 3yueHue siBIEHUS SJIEKTPOMArHUTHOW UHAYKIHH.
2.HalnroaeHue CIUIONIHOTO U JIMHEHYAThIX CIIEKTPOB UCITyCKAHUSI.

3. OHBITBI, ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTE CHUJIbI B33,HMO[[€I>10TBPI$I KaTyliKu ¢ TOKOM U
Mar"auTa OT CHUJIbI TOKa W HallpaBJICHUA TOKAa B KaTYIIKEC.

Pazgea 4. CTpoenne aToMa ¥ AaTOMHOI0 1/IPa, HCNOJIb30BaAHME JHEPTHHA ATOMHBIX
sigep (17 yacoB)

PanuoaxktuBHOCTh. OnbITE Pe3epdopra u mianerapHas mojens aroma. Monens aroma TomcoHa.
PaguoakTuBHBIE IPEBPAIICHNs AaTOMHBIX sI€p. DKCIEPUMEHTAIbHbIE METObI UCCIICOBAHUS
JacCTHlIl. PaIII/IoaKTI/IBHI)IC MMpEBpaAlICHM. HepI/IOIl nojrypaciaga arTOMHBIX

Aaep. OTKpBITI/Ie IIPOTOHOB U HeﬁTPOHOB. CocTtaB aTOMHOT'O sapa. HYKJ'IOHHaH MOJCJIb aTOMHOI'O
aapa. H3oTomnkl. H):[epHHe CHIIBI. Hz[eprle pCaKIuu. 3aKOHBI COXpaHCHHA 3apPAJ0BOIro U
MaCCOBOI'O YHUCCII. SHepFI/Iﬁ CBsA3H aTOMHBIX ACP.

HedexT macc.

Peakuuu cunrtesa u nenenus saep. Llennas peakuus. SnepHas sHepretuka. AToMHast
sHepreTuka. TepmosaepHas peakuus. /[elcTBrs paiiOaKTUBHBIX U3JIyYEHHUN Ha )KUBbIC
OpraHu3MBbl.

Jemoncmpayuu

1. CrexTpsl U3My4eHUs ¥ MOTJIOIIEHHS.

2. CrieKTphl pa3IMYHBIX Ta30B.

3. Crektp BojOpO/a.

4. Pa6oTa cuéTYNKa MOHM3UPYIOIIMX H3TyIEHHIA.

Jlabopamopuvie pabomul u onvimol

1. U3ydyenue nenenus siaep ypana no ¢ororpaduu Tpekos. 2. 3yueHue Tpekos
3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTOrpadusiM.

Paszgea S. Crpoenne u 3Bosouns Beesiennoii (5 yacoB)
Cocras, cTpoenue u npoucxoxjaeHue CosiHeuHoU cucteMbl. bonbmue muanetsl COTHEYHOM
cucteMbl. Manbie Tena ComaedHo cuctembl. CTpoeHue, n3aydeHue u dBororus ComHia u
3Be311. Ctpoenue u 3Bosrolus BeeneHHoil.

Jemoncmpayuu
1.Cnaitasl unm ¢pororpaduu HeOECHBIX 0OBEKTOB

2.Cnaiinet v Gororpaduu 3eMid, TUTaHEeT 3eMHOU TPYIIBI U TUIaHeT-TuranToB. 3. Tabnuia
«Ctpoenne Connia». ®ororpadun COTHEYHBIX TATEH, COTHEYHON KOPOHBI.

4.®ororpaduu rajJakTHK.
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Pa3znes 6. UTorosoe nosropenue (8 4acos)
3aKoHbBI B3aUMOJACUCTBUS U ABMKEHUS Tesl. Mexanndyeckue KojeOaHusi U BOJIHBIL.
DnekTpoMarauTHoe 1ose. Mtoropas KOHTpodbHas padoTa. AHAIN3 OMIMOOK UTOTOBOM
KOHTpOJIbHOU paboThl. [ToBTOpEeHME.
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TeMaTnuyeckoe NIAHMPOBaAHUE

No | Hazpanme tembr | Kon | Opranuzauuss ~ BocnuTaTeslbHOro mnoreHunuana| ®opm
pa | pasnena M 49eC | ynoka BI KOHTP
TBO
34 (BuIBI U HOPMBI IEATETLHOCTH) O
e qac
na OB
i/
i
7 kiaacce
1 ®usznka u eé 4 noOy»kaaTe o0yJaromuxcs coonoaars Ha ypoke | JL.p.Ne
POJIb B MO3HAHHUH OOIIENTPUHATHIC HOPMEBI TIOBE/ICHUS, TPaBHIIa 1

OKpYXaroIler o
MUpA.

OOLIEHMSI CO CTapIIUMU(YUUTEIEM) U
CBEpCTHUKAMHU

(oOy4aromMMKCs ); TPUBJICKATh BHUMaHUE
00y4YaroIuxcs K IEHHOCTHOMY acIieKTy
M3y4aeMbIX Ha YPOKE SIBJICHUH, OHITHH,
MIPUEMOB; HCIIOJIL30BATh BOCIIUTATEIbHBIC
BO3MOKHOCTH COJIEpKaHHsI y4eOHOTO
mpeaIMeTa Yepe3 Mo 100p COOTBETCTBYIONTUX
TEKCTOB JJISl UTSHHUSI, 3a71a4 JUTSl PEIICHHS,
MPOOIEMHBIX CUTYallui I 00CYKIEHUS B
KJIacce; MPUMEHSTh Ha YPOKE NHTEPAKTUBHBIC
(hopMbI pabOTHI ¢ 00YJAIOIIIUMUCS:

rpynnosas padoTa uiu pabora B mapax, KOTopble
ydaT 00yJarommxcs KOMaHIHOH paboTe
B3aMMOJICHCTBHIO C APYTUMH OOYUaIOIIMMUCS;




IIepBoHavaib
HBIE CBEJICHUS O
CTPOCHUHU
BELIECTBA

no0y»XAaTh 00yJaromuXcsi COOM0IaTh HA YPOKe
NPUHIMIB Y9eOHOH JTUCIUILTHHEI 1
CaMOOpTraHU3aAIHH;

MPUBJICKATh BHUMAHHE 00YUYaIOIIUXCS K
o0cyx/1aeMoi Ha ypoke uH(popmMaIum,
AKTUBHU3AIMH [T03HABATEIBHOM IESITCIbHOCTH
00yJaromuXxcsi; OPraHu30BBIBATH JIJIS
00y4aroIuXCcst CUTYaIMi CAaMOOLICHKH (KaK
y4eOHBIX

JLp.
No2,
K.p.
Nel

31

JOCTYDKEHUH OTMETKaMU, TaK U

MOpAaJIbHBIX, HPABCTBEHHBIX, TPAKTAHCKHIX
MOCTYIIKOB); IIOMOYb 00YJarOIIUMCS
B3TJISIHYTh Ha Y4eOHBIN MaTepuai CKBO3b
MIPU3MY YEJIOBEUCCKOM IIEHHOCTH;
peann30BbIBATh BOCIIUTATEIILHBIC
BO3MOXHOCTH B Pa3JIMYHbIX BUJAX
JESATSIILHOCTH 00YJArOIIUXCS CO

CJIOBECHOM (3HAKOBOI1) OCHOBOIA:
cUCTeMaTh3anusi  y4eOHOro  Marepuana;
MIPUMEHSTh Ha YPOKE UHTEPaKTUBHbIE (POPMBI
paboThI ¢ 00yUAIOITUMUCS:

JTUCKYCCHH, KOTOPBIC JAFOT 00YJIarOIIIHMCS
BO3MOXHOCTbH HpI/IO6p€CTI/I OIIBIT BEACHUSA
KOHCTPYKTUBHOT'O JUAaJIOra




JBrxenue u
B3aUMOJICUCT BHE
TeIl
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MHUIMAPOBATh 00Y4aIOLINXCS K
00CYXJIEHUIO, BHICKA3bIBAHUIO CBOETO
MHEHMsI, BBIpa0OTKE CBOETO0 OTHOILIEHUS 110
MOBOJY MOJIy4aeMOi Ha YPOKE COIMATIBHO
3Ha4YMMOI MH(OpPMAIK; OPraHNU30BbIBATh B
paMKax ypoka IpOsIBJICHUN aKTUBHOM
AKHU3HEHHOM MO3UIMU 00yJaroIuXcs;
OpPraHU30BBIBaTh MHIUBHUYAJIbHYIO YUEOHYIO
JeSITeIbHOCTD; OMUPAThCs Ha KU3HEHHBIH
OIBIT 00YYAKOIINXCsl, IPUBO/IS AEHCTBEHHBIIH
puMepbl, 00pasbl, MeTadophl — U3 OJINZKHUX
UM KHHT, (UIBMOB, KOMIIBIOTEPHBIX UTD;

MOJIETIMPOBATh Ha YPOKE CUTYyalLlUHU i BbIOOpA

IOCTYIIKa O6y‘IaIOH_II/IMI/IC$I

(TexcThl, nHpOTpaduKa, BUACO U Jp);

PCAIN30BbIBATH BOCIIUTATCIIBHBIC BO3MOKHOCTHU B
PAa3JIMYHBIX BUAAX ACATCIbHOCTHU 06yqafoumxc;1

Ha OCHOBC BOCIIPHATHA 3JICMCHTOB

JLp.Ne

J.p.Ned
JLp.Ne 5
JLp.Ne
6,71.p.
Ne7
K.p.Ne2

32

JNENCTBUTEIBHOCTH: HabmroieHne 3a
JEMOHCTPALMSIMM ~ YYHUTENS,  IPOCMOTP
y4eOHBIX (UIbMOB;




JlaBnenue
TBEPJBIX
JKHUJIKOCTEH
ra3oB.

TE,
nu

21

MoOYyXIaTh 00yJarOIIUXCsl COOMI0ATh HA YPOKE
OOIICTTPUHATHIC HOPMBI TIOBEICHUS, TPaBHIIA
0OIIIeHUs CO CTapIIUMHU (yUUTETIEM) U
CBEPCTHUKAMHU

(oOy4JaromMMucs ); peai30BbIBaTh
BOCIIUTATENIbHbIE BO3SMOKHOCTH B Pa3IMUHBIX
BHJIaX ACSATEIBHOCTU 00YYAIOLIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOIbI U
JI0Ka3aTeNbCcTBO opMyl, aHATU3 (HopMyIL,
pelIeHre TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4, BBIITOJHEHHUE 3aaHUI 110
pasrpaHUUYCHHIO MTOHATUH pearn30BbIBAThH
BOCIIUTATEIIbHBIC BO3SMOKHOCTH B Pa3IMYHBIX
BUJIAX JICATEILHOCTU O0YYaIONIUXCsl HA OCHOBE
BOCIIPHUSTHS YJIEMEHTOB JICHCTBUTEIBHOCTH:
HaOJIIOICHUE 32 IEMOHCTPAIMSIMH YIUTEIIS,
MPOCMOTP y4EOHBIX (PUILMOB; HHUIIMUPOBATH
MOJIZICPYKUBAThH HCCIICIOBATEIBCKYIO
JeSITeIbHOCTh 00YUJAIOMIMXCS B paMKax
pealM3an UMU UHIUBHTYATbHBIX U
TPYIIIOBBIX UCCIIEAOBATEILCKUX MTPOEKTOB, YTO
JacT 00yJaroInuMCs BO3MOXKHOCTh IPUOOpeCTH
HaBBIK ITyOJIMYHOTO BBICTYTUICHUS TIEpe]T
ayJIUTOpUeH, apryMEHTHPOBAHUS U OTCTaUBaHUS
CBOEH TOUYKH 3PEHUS;

MIPUMEHSTHh Ha YPOKE HHTEPAKTUBHBIC (POPMBI
paboThI ¢ 00yUarOIUMUCS:

BKIIIOYCHHE B YPOK WIPOBBIX MPOLEAYD,
KOTOpbIE€  CIIOCOOCTBYIOT  HaJIaXXKMBaHHUIO
MMO3UTUBHBIX MEKIUYHOCTHBIX OTHOIICHUH B
KJiacce;

JLp.Ne
8,71.p.
Ne9,
K.p.Ne3
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BBICKa3bIBATh CBOW HHTEPEC K YBIICYCHUSIM,
ME€UTaM, ) KU3HCHHBIM IIJIaHaM, Hp06HeMaM
nerei/

00Y4aIOIINXCS B KOHTEKCTE COJICPIKAHMSI
y4eOHOT0 MpenMeTa




Pabora u
MOII[HOCTb.

OHeprusi.

15

MPUBJIEKAaTh BHUMaHHE 00yUYaIOMIUXCs K
o0cyxmaemMoii Ha ypoke nHGOpMaIliH,
aKTUBU3AIMH MTO3HABATEIBHOM e TEILHOCTH
o0yyaroImuxcsi; IpUMEHATh Ha ypOKe
UHTEepaKTUBHBIE POPMBI pabOTHI €
00y4aroIUMUCS: UHTEJJIEKTYaJIbHbIE UTPBI,
CTUMYJIUPYIOIIKE I03HABATEIbHYIO
MOTHBAIMIO 00YYAIOLINXCSl; yCTAaHABIUBATD
JIOBEPUTEIIbHbBIE OTHOIIECHUS MEXy YUUTEIIeM
1 00YyYarOIMUMHUCS, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCHPHUATHUIO YHALTUMUCSA
TpeOOBaHUH 1 TPOCKO yUUTEIIS;
UCIOJIb30BATh BOCIIUTATEIbHBIE BOZMOKHOCTH
coJiepKaHusl y4eOHOTO IpeMeTa Yepes
10J100P COOTBETCTBYIOIIUX TEKCTOB ISl
YTEHUs, 3a/1a4 U1 PELICHUs, TPOOIEMHBIX
CUTyalui a1 00CYKIEHHS B KJ1acce;
peann30BbIBaTh BOCIIUTATEIIbHBIE
BO3MOKHOCTH B Pa3JIMYHBIX BUAAX
JesITeIbHOCTH 00yUaroIIKUXCsl HA OCHOBE
BOCTIPHUSITHS YJIEMEHTOB JICHCTBUTEIHHOCTH:
HaOJI0ICHNE 32 IEMOHCTPALMSIMU YUUTEIIH,
MPOCMOTP y4€OHBIX (PHUIIEMOB;
OpPraHU30BBIBATh B paMKaX ypOKa MOOILPEHNE
yueOHOI/conanbHON YCIEeIHOCTH;
ONMUpPAThCS HA  HKU3HEHHBIA  OIBIT
oOyuaromuxcs C y4eToM
BOCTIUTATEIBHBIX 0a30BbIX
HaluoHanbHBIX 1leHHocTel (BHIL);

JLp.Ne
10,
71.p.Nel
Lk.p.
N4
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dhopMupoOBaTh Y 00YHAIOITUXCS KYJIBTYPY
3J10pOBOTO U Oe30macHoro o0pas3a KU3HU;
CO3/1aBaTh JOBEPUTEIbHBINA IICUXOJIOTHUECKHI
KJIMMAT B KJIacce BO BpeMs ypoKa;
OpPTraHU30BBIBATH ME(PCTBO IPYIAUPOBAHHBIX
o0yJaromuxcs Ha/l UX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JTAIOIINE 00yYaroIuMCs
COLMAJIEHO 3HAYMMBIH OIBIT COTPYIHUYECTBA U
B3aMMHOMN TTOMOIIIH;

MIPUMEHSTh Ha YPOKE UHTEPAKTUBHBIE (POPMBI
paboThI ¢ 00YUYAIOLTUMUCS: BKIIOYEHHE B YPOK
UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT
YCTaHOBJICHHIO 10OpOKeTaTeNbHON aTMOC(epbl
BO BpeMs YpOKa;

peann30BBIBaTh BOCIIUTATEIBHBIE BO3ZMOXXHOCTH
B PA3JIMYHBIX BUJIAX JESATEIHLHOCTH
00y4aroIuXcsi CO CIIOBECHOU (3HAKOBOI)
OCHOBOI1: cucTeMaTH3alus yueOHOro MaTepuana;
BOCIIUTHIBATH y O0YYAIOIIUXCS YyBCTBO
YBKEHHSI K )KU3HU JIPYTUX JIOACH U )KU3HU
BOOOIIIE;

OpPTaHU30BBIBATH JIUISI OOYJAIOIIUXCS CUTYAIHH
KOHTPOJIS ¥ OLIEHKH (KaK y4eOHBIX TOCTUKEHUI

OTMETKaMH, TaK U MOPAJIbHBIX, HPABCTBEHHBIX,
IPaXIaHCKUX MOCTYIIKOB)

Hroro

68

8 kiaacce




TermnoBbie
SIBJICHUS

22

no0y»XAaTh 00yJaromuXcsi COOM0IaTh HA YPOKe
MPUHIUIB Y9eOHON AUCIUTUTUHBI U
CaMOOpPTaHU3aIMH; OPTaHW30BBIBATH IE(CTBO
SPYIUPOBAHHBIX 00YUAIOIIMXCS HAJ UX

JLp.Ne

J.p.Ne2

, K.p.
Nel,
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HCYCIICBAIOIIIMMU OJJHOKJIACCHUKAMU, NArOIIHeC
00y4aroIuMCcs COLUATbHO 3HAYUMBIN OTIBIT
COTPYJHHYECTBA U B3aUMHON TOMOIIIH;
MIPUMEHSTh Ha YPOKE UHTEPAKTUBHBIE (POPMBI
paboThI ¢ 00YUYAIOITUMUCS:

JMCKYCCHH, KOTOpPbIE JAIOT 00Yy4YaIoMMCs
BO3MOXHOCTb HpI/IO6peCTI/I OIIBbIT BEACHUA
KOHCTPYKTUBHOTI'O IMAJIOra; peain30BbIBAThH
BOCIHUTATEIbHBIE BOBMOKHOCTH B Pa3IUYHBIX
BHJIaX JACSATEIBHOCTA 00YYAIOLIUXCS CO
CJIOBECHOM (3HAKOBOIT) OCHOBOIA:
cUcTeMaru3anus yueOHOro Marepuana
peaIn30BbIBATH BOCIIUTATEIbHBIE BO3MOKHOCTH
B PA3JIMYHBIX BUAAX ACATCIIBHOCTU
00yyaroluxcst Co CIOBECHOU (3HAKOBOI)
OCHOBOI1: caMocTosATeIbHAas paboTa C
yu4eOHUKOM, paboTa ¢ Hay4yHO-TIOMYISIPHON
JTUTEPATypOid, OTOOP U CpaBHEHHE MaTepHaa 1o
HCECKOJIbKMM HUCTOYHUKAM; HNPOCKTHPOBATH
CUTYaIluU U COOBITHUS, pa3BUBAIOIINE KYIbTYPY
MePEeKMBAHUN U [ICHHOCTHBIE OPUEHTALINH
pebeHka; modykKaaTh 00yJaronuxcsi COOII01aTh
Ha ypOK€ MPUHIUIBI y4eOHOW TUCIUILTAHBI U
caMoOpraHu3allnu;

MIPUMEHSTh Ha YPOKE UHTEPAKTUBHbIE (POPMBI
paboThl ¢ 00yUaOIUMUCS: y4eOHbIE TUCKYCCUH,
BUKTOPHHBI, POJIEBBIE UTPHI, YIEOHBIE TPOEKTHI;
BO3MOXXHOCTH B pa3UYHBIX BHIAX
JeSITeTbHOCTH 00YUYaIOMIUXCsl HA OCHOBE
BOCIIpUATHUSA DJICMCHTOB

NEHUCTBUTENFHOCTU: aHAINU3 MPOOIEMHBIX
CUTYaLlU;

PEAIN30BbIBATE BOCIINTATCIIbHBIC

1.p.
No3 x.p

Ne2
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BO3MOXXHOCTH B Pa3IMIHBIX BUJIAX EATEITHHOCTH
00yJaronuxcs co CJIOBECHOM (3HAKOBOM)
OCHOBOM:

CITyIIaHWE W aHAJIU3 BBICTYIUICHUI CBOMX
TOBAPHILIEH;

MIPOEKTUPOBATH CUTYAIIUH U COOBITHUS,
Pa3BHUBAIOIINE YMOIMOHATEHOIICHHOCTHYIO
cdepy oOyuaromerocsi; o0marbes ¢
oOydJaronumucs (B Juanore), Mpu3HaBaTh UX
JTOCTOWHCTBA, IOHUMATh U IIPUHUMATh HX




DNEKTPUYECK Ue
SIBIICHUS

26

MPUBJIEKaTh BHUMAaHUE 00YyJaIOIIUXCs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpOKe
SIBJIGHUH, TIOHSATUHN, IPUEMOB; OPTaHU30BbIBAThH B
pamMKax ypoka MoolIpeHne yueOHOoH/corraibHOi
YCIICUTHOCTH;

OpPraHU30BBIBATH HHANBUAYAIBHYIO YUEOHYIO
NESTEIbHOCTh; OPTaHU30BaTh TPYIIIOBBIC
(hopMBI y4eOHO JIeATEIIBHOCTH; BOCIIUTHIBATH
y 00y4aronuxcsi YyBCTBO YBAKEHUS K )KU3HU
JPYTUX JIIOJIeH U )KU3HHU BOOOIIe; pa3BUBATh y
o0OyuaroIuxcsi MO3HaBaTENbHYIO0 aKTUBHOCTD,
CaMOCTOSITeIIbHOCTh, MHUITUATUBY, TBOPUCCKUE
CIIOCOOHOCTH;

(hopMHPOBATH Y 00YJAIOIIMXCS KYJIBTYPY
3JI0pOBOTO U Oe30macHoro odpasza )KU3HHU;
pean30BbIBATH BOCIIUTATEIHHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUAX ACSITEIbHOCTU
00y4aroIuXxcsi Co CIIOBECHOU (3HAKOBOI)
OCHOBOI:

CIIyIIaHWE U aHAJIU3 BBICTYIUICHUH CBOUX
TOBapUIIIEH;

MIPUBJICKATh BHUMAHKE O0YJAFOIINXCS K
oOcyx1aeMoi Ha ypoke HHQOpMaIHH,
AKTUBH3AIMH [T03HABATEIBHON JIEITEILHOCTH
o0ydJaronuxcs;

JLp.Ne
J.p.Ne5
71.p.Ne6

71.p.Ne7
K.p.Ne3

7.p.Ne8
JKpNe 4
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pean30BbIBaTh BOCIIUTATEIbHBIE BO3ZMOKHOCTH
B PA3JIMYHBIX BUJIAX IESITEIHLHOCTH
o0Oyyaroluxcsi Ha OCHOBE BOCTIPUSTHUS
3JIEMEHTOB JIEWCTBUTEIBHOCTH: U3yUEHUE
YCTpOWCTBA MPUOOPOB MO MOJEIISIM U YEPTEIKAM;




OnexkTpoMarH
UTHBIC SBIICHUS

moOyX1aTh 00yUarOMXCcs COOTI0IATh Ha YPOKE
OOIIETTPUHATHIC HOPMBI TIOBE/ICHUS, TPaBHUIIa
OO0IIEHUS CO CTapIIUMHU (YUUTEIEM) U
CBEpCTHUKAMHU

(oOy4JaroImMMucs); MCIOJb30BaTh
BOCIHUTATEIbHBIE BOBMOXKHOCTH COACPHKAHUS
y4eOHOro mpeaMeTa uepes moaoop
COOTBETCTBYIOIIMX TEKCTOB JJISl UTCHHS, 3a]1a4
JUISL pEeUICHNs, IPOOIEMHBIX CUTYAIUi IS
00CYXJIeHUS B KJIACCE; HHUIIMMPOBATH U
MOJIICP>KUBAThH HCCIEI0BATEIBCKYIO
JeSITeNIbHOCTh 00YYaIOIIUXCS B paMKax
peau3anyi UMU UHAUBHUIYaTbHBIX U
TPYIIOBBIX UCCIIEI0BATEIbCKUX MTPOEKTOB, UTO
JacT 00yJaroIuMCsi BO3MOKHOCTh IpHoOpecTH
HaBBIK CAMOCTOSATEIBHOTO PEIICHUS
TEOPETUYECKOM MPOOIIEMBI, HABBIK
TeHepUPOBaHUA U 0POPMIIEHUSI COOCTBEHHBIX
UJiei, HaBBIK YBKUTEIHHOT'O OTHOIICHUS K
qy»UM HJIesM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIE0BATENCH, HABBIK MTyOJINYHOTO
BBICTYIICHUS TIEPE ayIUTOPHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHHS CBOCH TOUKHU
3peHMs;

MIPUMEHSATh Ha YPOKE UHTEPAKTUBHBIE (DOPMBI
paboThI ¢ 00yUarOIUMUCS:

rpynnoBas padboTa uiu pabora B mapax, KOTOpble
y4daT 00yJarommxcs KOMaHIHOH paboTe
B3aUMOJICHCTBUIO C IPYTUMHU

JLp.Ne

71.p.Nel

38

00y4aroIuMHUCS;
(dbopMHUpOBaTh y 00yUYAIOIIUXCS KYIBTYPY
3I0POBOTO M OE30IacHOr0 00pas3a KHU3HU




CBeTOBBIE
SBJICHUS

14

yCTaHABIIMBATh JOBEPUTEIILHBIC OTHOIICHUS
MEXy YYUTEIEM U 00y4JaroIuMUCH,
CIOCOOCTBYIOIINE MIO3UTUBHOMY BOCTIPUSTHIO
y4alMucs TpeOOBaHUN U MPOCHO YUUTENS;
MPUMEHSTh Ha YPOKE HHTEPAKTHBHBIE (DOPMBI
paboThI ¢ 00YUYAIOIITUMUCS:

rpynmnoBas paboTa wiu padoTa B mapax, KOTOpbIe
ydaT o0yJaronmxcss KOMaHIHOU padoTe u
B3aMMO/ICHCTBHIO C IPYTUMH O00yUarOIIMHUCS,
peaTn30BbIBATh BOCIIUTATEIILHBIC BO3MOXHOCTH B
pa3IMYHBIX BUAAX JEATSILHOCTH O0YYaIOIIHXCS
CO CIIOBECHOM (3HAKOBOI) OCHOBOM:

CJIyIIIAHWE U aHAJIN3 BBICTYIUICHHIA CBOUX
TOBAPHILIEH;

MPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC (DOPMBI
paboThI ¢ 0O0yUAIONMUMUCS: yU4eOHBIE TUCKYCCHH,
BUKTOPUHBI, HACTOJIBHBIE HTPBI, POJICBBIC UTPBI,
y4eOHBIE TPOEKTHI;

peaIM30BBIBATH BOCIIUTATEIHHBIC BO3MOKHOCTH B
pa3IMYHBIX BUAX JEATCILHOCTH 00YYaIOIIHXCS
CO CIIOBECHOH (3HAKOBOI) OCHOBOM:
caMOCTOSATeNIbHAs paboTa ¢ y4eOHHKOM, paboTa ¢
Hay4YHO-TIONYJISIPHOM JINTEPATYpOil, 0TOOD U
CpaBHEHHE MaTepuaia 1o HeCKOJIbKUM
HMCTOYHUKAM; OpPTraHU30BBIBATh B PAMKaX ypoKa
MOOIIpeHne yueOHOI/COIMaTbHON YCIIEITHOCTH;
OTHPATHCS HA KUZHEHHBINA OMBIT 00y4YarOIINXCs,
MIPUBO/JIS ACHCTBEHHBII MPUMEPHI, 00pa3Hbl,
MeTadophl — U3

JLp.Ne
11,

IPOB.P
. Nel,

K.p.Ne5
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OJIM3KUX UM KHHT, (DUIBMOB, KOMITBIOTEPHBIX
urp;

MIOMOYb 00yYarOIIUMCS B3IJITHYTh Ha y4eOHBIH
MaTepHall CKBO3b MPU3MY YeJI0BEYECKOM
LIEHHOCTH YCTAaHABJIMBATh JIOBEPUTEILHBIC
OTHOILICHHS MEX]Ty YUYUTEIEM U
00y4aroImuMHCs, CHOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUSATHIO YHAITUMHCS
TpeOOBaHUH 1 TPOCHO yUUTEIIS;
OpPTraHU30BBIBATH ME(PCTBO IPYIUPOBAHHBIX
o0yJaroImuxcs HaJl UX HEYCIIEBAIOIIUMHU
OJTHOKJIACCHUKAMH, JAIOIINE 00yJarOIIMCs
COIIMAJIBHO 3HAYUMBIH OIBIT COTPYJHUYECTBA
Y B3aMMHOH ITOMOIIN; PEaIH30BbIBATH
BOCITUTATEIILHBIC BO3SMOKHOCTH B PA3IMYHBIX
BUIaX JICATEILHOCTH O0YYaIOMINXCs CO
CIIOBECHOH (3HAKOBOI) OCHOBOM: CITyIIaHUE U
aHaJIM3 BHICTYIUICHHUI CBOMX TOBapHILECH;
MPOEKTUPOBATH CUTYAIIMH ¥ COOBITHS,
pa3BHBAIOLINE KYIbTYPY HEPEKUBAHUI 1
[ICHHOCTHBIC OpPUEHTAINU peOeHKa; 00ImaThCs
¢ oO0yyarorumucs (B JUayiore), MpU3HaBaTh UX
JOCTOWHCTBA, TOHUMATh U IPUHUMATh UX

Hroro

68

Jp.11,x.p.

5,npoB
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9 kjaacce




3aKOoHEBI
JIBIDKEHUS U
B3aNMMOJICHCT
BHUS TET

34

MPUBJICKATh BHUMAHUE 00YUYaIOIIUXCS K
o0cyX/1aeMo Ha ypoke uH(popmaiuu,
AKTUBHU3AI[MH [T03HABATEIBHOM NESTEIbHOCTH
00yJaroIuXcsi OPraHU30BBIBATD IS
00y4aroIuXCcsl CUTYaIMi CAaMOOILIEHKHU (KaK
y4eOHBIX

JLp.
Nel,
JLDp.
No2,

K.p.
Nel,

40




JOCTUKEHUIM OTMETKaMU, TaK U MOpPaJIbHbIX,
HPABCTBEHHBIX, IPAKIAHCKUX MOCTYIIKOB;
peaIn30BbIBATh BOCIIUTATEIbHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUAX ACSITEILHOCTU
00yJaronuxcs co CJIOBECHOM (3HAKOBOM)
OCHOBOH: cHcTeMaThu3anus y4eOHOro
Marepuana; moOyX1aTb 00y4Jaromuxcs
co0JII01aTh HA YPOKE OOIIENPUHSATHIE HOPMBI
MOBE/ICHUS, TIPaBHJIa OOIICHUS CO CTAPIIUMU
(yauTeneM) u cCBEpCTHUKAMH (00yJarOIUMUCS);
MIPOEKTUPOBATh CUTYALIUU U COOBITHUSA,
pa3BUBAIONINE KYJIbTYPY NEpEKUBAHUHN H
LIEHHOCTHBIE OPHEHTAllUU PeOCHKa;

o0marbest ¢ 00ydaromuMucs (B TUAI0re),
MPU3HABATh UX JOCTOMHCTBA, IOHUMATh U
MIPUHUMATD UX; Pa3BUBATh Y 00 yJaIONTUXCS
M03HABATENIbHYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, UHUIIUATUBY, TBOPUYECKUE
CIOCOOHOCTH; PEaTM30BBIBATh BOCITUTATEIILHBIE
BO3MOXXHOCTH B Pa3IMYHbIX BUIAX
JeSITeIbHOCTH 00YUYarOMIUXCsl HA OCHOBE
BOCHPUSTHUS SJIEMEHTOB JIEWCTBUTEIHHOCTH:
M3y4YeHHe yCTPOICTBA MPUOOPOB IO MOJIEISIM U
YyepTekaM; pealn30BbIBaTh BOCIUTATEIbHBIC
BO3MOYXHOCTH B Pa3JINIHBIX BUIAX
JESITeTPHOCTH 00YUYarOIIUXCSI CO CITOBECHOM
(3HAKOBOI1) OCHOBOH: cHCTeMaTU3alus y4eOHOTO
MaTepuana,

WHUIIUUPOBATH U MOJIEPKUBATh
HCCIIEI0BATEIbCKYIO JESTETbHOCTD

O6y‘{aI-OH_II/IXC$I B paMKax peajin3anuu uMu
UHAUBUAYAJIBHBIX U I'PYIIIOBBIX

poB
.p-Ne

K.p.
Ne2




41

MCCIIEIOBATEIILCKUX MPOSKTOB, YTO JacT
00y4aroImuMcsi BO3MOXKHOCTh IproOpecTn
HaBBIK CAMOCTOSITEIILHOTO PELICHUS
TEOPETHYECKOI MPOOIEMBI; HCIIOIb30BATh
BOCITUTATEIILHBIC BO3MOKHOCTH COJICPIKaHHSI
y4eOHOro mpeaMera yepe3 moaoop
COOTBETCTBYIOLIMX TEKCTOB JUIS YTCHHS, 32144
JUISL pEILICHUS, TPOOJICMHBIX CUTYAIUH 151
00CYXKICHUS B KJIacCe; IPUMEHSTh Ha YPOKE
WHTEepaKTUBHBIE POPMBI paboTHI C
00Yy4aIONIMMUCS: UHTEIUICKTYaJIbHbIC UTPBI,
CTUMYJIMPYIOIIUE [TO3HABATESIBHYIO MOTHBAIIHIO
o0y4Jaronmxcst




Mexannuecku e | 14 MPUBJIEKAaTh BHUMaHHE 00yUYarOMIUXCsl K JL.p.Ne

KoJIeOaHus 1 o0cyX/1aeMo Ha ypoke uH(popmMaiuu, 3.k.p.
BOJIHBI. aKTUBU3AIMH MTO3HABATEIBHOM e TEILHOCTH Ne3
3ByK. 00yYaroImuxcs OpraHu30BBIBATH JUIS

00y4JaroIMXCs CUTYaIMi CAMOOIICHKH (KaK
y4eOHBIX JOCTHKEHUH OTMETKAMH, TaK U
MOpAaJIbHBIX, HPAaBCTBEHHBIX, TPAKIAHCKHUX
MOCTYIKOB; OPraHU30BBIBATh MIE()CTBO
MOTHUBHPOBAHHBIX O6yanOHlHXC$I Had ux
HEYCIIEBAIOIINMH OJTHOKIACCHUKAMHU, JAIOIIHe
00y4aroIIKMCsI COMAIBHO 3HAYMMBIH OITBIT
COTPYJHHYECTBA U B3aUMHON NTOMOIIIH;
peaTn30BBIBATh BOCIIUTATEILHBIC BOZMOXXHOCTH
B Pa3IMYHBIX BHJAX JEATEIHHOCTH
00yyaroluxcst o CIOBECHOU (3HAKOBOI)
OCHOBOH: CHCTEMAaTH3alus y4eOHOTO MaTepuaa;
o0y 1aTh 00yJaIONIUXCs COOI0IATh HA YPOKE
06HIerI/IH$ITI)I€ HOPMEI ITOBEACHM, IIpaBUJIa
OOLIEHMSI CO CTapIIUMHU (YUUTENIEM) U
CBEpPCTHUKAMU
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(oOyuarommMucs); IPOSKTHPOBATH
CUTYaIlMH U COOBITHS, Pa3BUBAIOLINE
KyJbTYpY NEPEKUBAHUM U LIEHHOCTHBIE
OpHEHTAallUU PEOCHKA;

YUUTHIBATH KYJIbTYPHbBIC PA3IUUMsI
0Oy4Jaroniuxcsi, Moja0BO3PACTHHIX U
WHIUBUTyaJIbHBIX OCOOCHHOCTEH;
o01maTbcs ¢ o0yJaromumMucs (B 1uajaore),
MPU3HABATH UX JOCTOMHCTBA, TOHUMATh U
NPUHUMATH UX;

pa3BUBATh y 00yUaOIIUXCS
MO3HABATENIbHYIO aKTUBHOCTb,
CaMOCTOATENbHOCTh, MHUIIMATHUBY,
TBOPYECKHUE CIIOCOOHOCTH;
peaNn30BBIBATh BOCIIUTATEIIbHbBIE
BO3MOYKHOCTH B Pa3JIMYHBIX BUJIAX
JeSATEeILHOCTH 00YYaIOIMXCsl HA OCHOBE
BOCITPUSITHUS DJIIEMEHTOB
JEHCTBUTEILHOCTH: U3yUYCHHE
yCTpOMCTBA MPUOOPOB MO MOJIEIISIM U
yepTekaM; peain30BbIBaTh
BOCITUTATEIHHBIC BO3MOYKHOCTH B
Pa3TUYHBIX BUIAX AEATEILHOCTH
00y4Yarommxcsi Co CIOBECHOM (3HAKOBOM)
OCHOBOM: CHCTEMaTU3alMs y4eOHOTro
MaTrepuania,

WHUIIAAPOBATH U TMOJJICPKUBATh
HCCJIEIOBATEILCKYIO IESITEIIbHOCTh
oOy4JaroIMxcs B paMKax peanu3alin
UMW WHIUBUYAJTbHBIX W TPYIITOBBIX
HCCJICIOBATEILCKUX MTPOCKTOB, UYTO JIACT
00y4JarommumMcsi BO3MOKHOCTh
MIPUOOPECTH HABBIK CAMOCTOSTEIEHOTO
PEIICHUS TCOPETUICCKOM MPOOIICMBI;
UCITOJIB30BaTh BOCIIUTATCIIHHBIC
BO3MOYKHOCTH COJICP>KaHUS YICOHOTO
npeaMera yepes nojaoop
COOTBETCTBYIOIIUX TEKCTOB ISl UTEHUS,
3aJ1ay JUIs pelIeHHs], MPOOJIEMHbIX
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CUTYyaIui st OOCYXKICHHS B KJIacce;
MPUMEHSTH Ha YPOKE MHTEPAKTUBHBIE (DOPMBI
paboThI ¢ 0O0YUYAIOITUMUCS: UHTEIUICKTYaTbHbIC
UTPBI, CTUMYJIMPYIOIIUE I1I03HABATEIIbHYIO
MOTHBAIIMIO 00yUJaIOITIXCS




OnexkTpoMarH
UTHOE TI0JIE U
AIIEKTpOMAarH

UTHBIE BOJIHBI.

24

OpraHM30BBIBaTH  paboOTy C  COLMAIBHO
3HAYUMOM nHpopmanuen o MOBOJY
MOJIy4aeMOil Ha ypOKe COLMAIbHO 3HAYMMOMN
uHdopmanuu o0cCyxJaTh, BBICKa3bIBaTh
MHEHHUE; PEaJU30BbIBATh  BOCIUTATEIbHbBIE
BO3MOYXHOCTH B pa3IMYHbIX BHJIAX
JESTENIbHOCTH O0Y4YaloIIUXCsl CO CJIOBECHOM
(3HaKOBOI) OCHOBOM: CaMOCTOSITEIbHAs paboTa
¢ yueOHHMKOM, paboTa C HAyYHO-TIOMYJISIPHOI
JTUTEpaTypoil, oTO00p U CpaBHEHUE MaTepuana
[0 HECKOJbKMM HMCTOYHHKAM; OPTaHU30BbIBATh
JUIs 00YYaroIIMXCsl CUTyalluid CaMOOIIEHKH (Kak
y4eOHBIX JOCTHXKEHHH OTMETKaMH, TaK |
MOpaJbHBIX, HPABCTBEHHBIX, TIPAKIAHCKUI
MOCTYIIKOB); OPTraHU30BHIBAaTh B PaMKaX ypoka
MPOSIBIICHUN aKTHUBHOW J>KU3HEHHON IO3UIIUU
oOy4aroluxcsi; OMUPAaThCid Ha >KU3HEHHBIN
OTIBIT 00 YYAIOIIUXCSI C YU€TOM BOCIIMTATEIbHBIX
0a30BbIX HaIMOHAIBHBIX IleHHOocTed (BHII);
pa3BUBaTh y OOYYaIOLIMXCSl MO3HABATEIbHYIO
aKTUBHOCTH, CAMOCTOSITENILHOCTh, HHUIIUATUBY,
TBOpPUYECKHE CIIOCOOHOCTH; TPUMEHSATDH Ha YPOKE
WHTEPaKTHUBHBIC bopMeI paboThI c
o0y4aroIuMuUCs:

rpynmoBas padboTa Wiu padoTa B mapax, KOTOpbIe
y4at 00y4Jarmmxcs KOMaHIHOU

JLp.Ne

J.p.Ne5
JK.p.Ne 4
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paboTe U B3aUMOJCHCTBUIO C IPYTUMHU

00yJaromuMuUCS;

OpPraHM30BBIBaTh B paMKax ypoka
MOOIIPEHUE yueOHOW/CoIuaIbHON
YCIEITHOCTH;

PCATIMN30BbIBATH BOCIIUTATCIIBHBIC BO3SMOXHOCTHU B
PA3IMYHBIX BUAAX ACATCIIBHOCTH

00y4aroluxcsi Ha OCHOBE BOCIIPUATHUS
3JIEMEHTOB JIEUCTBUTEIHHOCTHU: U3y4YEHUE
yCTpOiicTBa MPUOOPOB MO MOAEIISM U YepTekaM

Crtpoenue atoma | 17 CO3/1aBaTh JOBEPUTEIbHBINA MICUXOJIOTMYECKUI JLp.Ne
A aTOMHOT'O KJIAMAT B KJIacC€ BO BPEMsI YPOKa; IPUMEHATH 6,
zpa, Ha YPOKE MHTEPAKTUBHBIE (OPMBI pabOTHI C n.p.Ne7
UCIIOJIb30BaH Ue

00y4arouMucs, KOTOpble CIIOCOOCTBYIOT ,
SHEPTUH

HaJTaXUBAaHUIO ITO3UTHUBHBIX MCKINYHOCTHBIX K.p.NQS
ATOMHBIX SAACP.

OTHOIIICHHH B KJIacCe; MCIIOJIb30BaTh
BOCIIUTATEIIbHBIC BO3MOKHOCTH COJICPKAHUS
y4eOHOTO MpeIMeTa 4epe3 IeMOHCTPAIIUIO
00yJaroIuMCcsi IPUMEPOB OTBETCTBEHHOTO,
TpaXJAaHCKOI'0 MOBCACHUS, ITPOABIICHUC
YeNOBEKOIIOOUS U JOOPOCEPACTHOCTH;
MIPOEKTUPOBATh CUTYAIIUU U COOBITHUSA,
pa3BHUBAIOIINE KYIbTYPY NEPEKUBAHUN U
[IEHHOCTHBIE OPHEHTAlUU PeOCHKa;
aKIIEHTUPOBATh BHUMaHUE 00yYaroNINXcs Ha
HPaBCTBEHHBIX MPOOIeMax, CBI3aHHBIX C
HAayYYHBIMU OTKPBLITUAMU, U3YYCHHBIMHA HA
ypoke; GOpMHPOBATH Y O0YUAIOIIHXCS
Ipa)1aHCKON MO3UINH, CIOCOOHOCTH K TPYAY U
JKM3HH B YCIIOBUAX COBPEMEHHOI'O MHUPA;
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SBOJIIOLHS
Bcenennoit

LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKE
SIBJICHUH, IOHATUM, IPUEMOB; OPraHU30BbIBATH
meCTBO MOTHBUPOBAHHBIX 00yUYAIONTNXCS HAJT
UX HEYCNEBaOIMMH OJHOKIACCHUKAMU,
Jaromre 00y4armruMcs COLIMATbHO 3HAYUMBII
OMBIT COTPYAHUYECTBA U B3aUMHOMW [TOMOIILIY;
OpraHU30BaTh rPYMHIOBBIE POPMBI yUeOHOU
NesTeIbHOCTH; OPraHU30BbIBAThH
WHJIMBUIYAIbHYIO YYEOHYIO I€SITEIbHOCTD;

IIPpUBJICYb BHUMAHHUC o6yqa10m1/1xc;1 K
T'yYMaHHUTapHbIM HpO6JICMaM 06I_HeCTBa

Hrorosoe
MTOBTOPEHHE

yCTaHABIIMBATh JOBEPUTEIIbHbBIE OTHOIICHUS
MEXIY YUUTENeM U 00yJarouMHICs,
CIOCOOCTBYIONINX MTO3UTUBHOMY BOCIIPHUSATHIO
y4daluMucs TpeOOBaHUN U TPOCKO yUUTENS;
OpPraHU30BBIBATH MIE(PCTBO MOTUBUPOBAHHBIX
00ydJaronuxcs HaJ UX HEYCIeBAIOIUMHU
OJIHOKJIACCHUKAMHU, JAIOIIHe 00yJaroIIIMCs
COIMAIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIITH;

OpPraHU30BaTh TPYMIOBBIE POPMBI YUEOHOU
NeSTeTLHOCTH; OPraHU30BHIBATH

WH/MBUYAJIbHYIO YY€OHYIO 1€ATEIbHOCTD;

MOJIETTUPOBATh Ha YPOKE CUTYallUU JJi BEIOOpA
MOCTYIKa 00y4aroIUMUCs ( TEKCTHI,
uHporpacduka, BUIEO U Ap); MPUBIEYD
BHUMaHHE 00yJaroIUXCsI K TyMaHUTAPHBIM
npoGiiemaM o01iecTBa

K.p.-Ne
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JLp.-
7.K.p.-

Amxago
AH30p
YBancosu
Y

Moanucan: AmMxagos AH3op
YBaiicosu4

DN: O="MBOY ""COLL
c.b-BapaHgp!""', CN=AmxagoB
AH30p YBaricosuy,
E=bvarandy95@mail.ru
OcHoBaHWe: st noaTBepXJato
3TOT JOKYMEHT CBOEM
YAOCTOBEPSIOLLEN NOAMUCHI0
MecTononoxeHue: Mecto
roanMcaHus

Aara: 2024-03-11 12:34:51
Foxit Reader Bepcusa: 10.0.0

46

47




		2024-03-11T12:34:51+0300
	Амхадов Анзор Увайсович
	я подтверждаю этот документ своей удостоверяющей подписью




