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IHosicHuTEALHAA 3aNMUCKA

Lentpsl o00pa3oBaHUs €CTECTBEHHO-Hay4yHOW HampaBieHHocTH «Touka
pOCTa» CO3MIaHBI C IENbI0 PAa3BUTHSA Y OOYYAIONIMXCS €CTECTBCHHO-HAYYHOM,
MaTeMaTHYEeCKOMH, UH(GOPMAITMOHHOK I'PaMOTHOCTH, dbopMupoBaHUS
KPUTUYCCKOTO W KPEATHBHOTO MBIIIIECHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, a TAK)Ke JUIA MPAKTHIESCKOW OTPaObOTKH
yuyeOHOro MaTepuajga 1o ydeOHbIM mpeameTam «Dusmkay, «XuMUIY,
«buonorusy.

eab v 3apa4un

e Peasmzarisi OCHOBHBIX 00I1€00pa30BaTEIbHBIX MPOTPaMM TIO yYEOHBIM
npeIMeTaM €CTeCTBEHHO-HAYYHOW HAIPaBJICHHOCTH, B TOM YHCIIC B paMKaxX
BHCYPOYHOMU JICATEILHOCTH 00YyJaFOIIUXCSI.

e Pazpabotka w®  peasmzainusi  Pa3sHOYPOBHEBBIX  JIOTIOJHUTEITBHBIX
0011e00pazoBaTeIbHbIX IporpaMm €CTECTBEHHO-HAYYHOU
HAIIPABJICHHOCTH, a TaK)K€ MHBIX IPOrPaMM, B TOM YHCJIC B KAHUKYJISIPHBIHI
TICPHOI.

o BoBieuenne ywammxcs W TMeNaroruyeckux pabOTHUKOB B MPOEKTHYIO
JeSITETHHOCTb.

o Opranuzanus BHEYYEOHOW [EATEIbHOCTH B KAHUKYJISPHBIA MEPHO/I,
pazpaboTka M  peaju3alus  COOTBETCTBYIOIIHUX  0Opa30oBaTEIbHBIX
IpPOrpaMM, B TOM YHUCJIE JIJIS JIarepeil, OpraHn30BaHHbIX 00pa30BaTEIbHBIMU
YUPEKICHUSIMHU B KAHUKYJISIPHBIN MEpUOI.

o [loBbIICHHE npodeccruoHaIbHOrO MacTepCTBa MeJaroru4ecKux
pabOTHUKOB IIEHTPA, PEATU3YIONIUX OCHOBHBIE M JIOMOJHUTEIbHBIC
001eo0pa3zoBaTebHBIC POTPAMMBI.

e Co3ganme  neHtpa  «Touka  pocTay  mpeanmoyiaraeT  pa3BUTHE
o0pa3zoBaTeIbHON MHPPACTPYKTYpPHI 00IIe00pa30BaTEILHON OpraHU3aINH,
B TOM YHMCJI€ OCHaIleHne 00111e00pa3oBaTeIbHON OpraHUu3allug:

e 000py/IOBaHUEM, CPEICTBAMU OOy4YeHHUS W BOCHHUTAHHS IS U3y4deHUs (B
TOM YHCIE OKCIEPUMEHTATBHOI0) TMPEIMETOB, KYypPCOB, IUCIMILIAH
(MOmynel) ecTeCTBEHHO-HAyYHOW HAMpPAaBICHHOCTH TPU  peau3aiuu
OCHOBHBIX  00IICO0pa30BaTEIBHBIX TPOTPAMM M JIOMOJHUTEIHHBIX
o0meoOpazoBaTeIbHBIX MPOTPAMM, B TOM YHCIE IS PaCHIUPCHUS
COJICp)KaHMS YICOHBIX MTpeaMeToB «Du3nkay, «XuMus», «bromorus»,

e 000pyOBaHHWEM, CpPEACTBAMHU OOyUCHHS W BOCIUTAHUS IS pean3aIiuu
MporpaMM  JOTIOJHUTEIBHOTO  00pa3oBaHMS  €CTECTBEHHO-HAYYHOM
HaNpPaBJIECHHOCTEM;

e KOMITHIOTEPHBIM U UHBIM 00OPYIOBaHUEM.
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[IpounbHbIil  KOMIUIEKT O0OOpYAOBaHHMS MOXET OBITh BBIOpaH s
o011eo0pazoBaTeabHbIX OpraHU3alil, UMEIOIMX Ha MOMEHT CO3JaHHUs LIEHTpa
«Touka poctra» Habop cpeAcTB OOy4YE€HHS M BOCHUTAHUS, MOKPBIBAOIINI
CBOMMH (PYHKIIMOHAJIbHBIMH BO3MOKHOCTSIMU 0a30Bble MOTPEOHOCTHU IMPHU
M3YYEHUH y4eOHBIX IpeaMeTOB «Pu3nkay, «XuMus» u «buosorus».

MuHuMansHO HEOOX0AMMble (PYHKIIMOHAIbHBIE U TEXHUYECKHE TpeOOBaHUs
1 MHUHMMAaJIbHOE KOJTUYECTBO 000PYAOBAaHMS, IEPEUYECHb PACXOJIHBIX MaTepUaoB,
CpelncTB OOyueHHs M BOCHHUTAHHS JUIsl OCHalleHus LHEeHTpoB «Touka poctay
onpenenstorcss PernoHanbHbIM  KOOpAMHATOPOM ¢ ydeToM [lpumepHoro
nepeuHss 00OpYy/OBaHUSA, PpACXOJHBIX MaTEpHAIOB, CPEACTB OOyYeHUS W
BOCIMTAHUS JJIA CO3JlaHud U oOecreueHus (QyHKIMOHUPOBAHUS UEHTPOB
oOpa3oBaHusl €cCTe- CTBEHHO-Hay4yHOW HampaBieHHocTH «Touka pocta» B
o011eo0pazoBaTeIbHBIX OPraHU3alisaX, PACIOI0KEHHBIX B CEITbCKOM MECTHOCTH
U MaJIbIX ropojax.

OKCHEPUMEHT SIBJISIETCS HICTOYHUKOM 3HAHUW M KPUTEPUEM X UCTUHHOCTH B
Hayke. KoHIenims coBpeMeHHOro 00pa3oBaHus MOAPa3yMeBaeT, 4YTO B y4eOHOM
AKCIIEPUMEHTE  BEAYUIYI0  pOJib  JOJDKEH  3aHATh  CaMOCTOSTENIbHBIN
UCCIIEZIOBATEIbCKUN YUEHUUYECKUN AKCIIEPUMEHT.

CoBpeMeH Hble SKCIIEPUMEHTANIBHBIE UCCIIEIOBAHUS TTO0 (PU3UKE yKE TPYIHO
NpelCcTaBUTh 0€3 HUCIMOJIb30BAHUS HE TOJIBKO AaHAJIOTOBBIX, HO M HH(POBBIX
U3MEPUTEITBHBIX npruOoOpoB. B ®denepanbHOM rocy/1apCTBEHHOM
obpazoBarenbHOM cTangapte (manee — PI'OC) nmponucaHo, 4TO OJHUM U3 YHHU-
BepCaJbHBIX YUeOHBIX AehcTBHM (nanee — YVY/I), nproOpeTaeMpIX y4daluMucs,
JOJIKHO CTaThb YMEHHUE «IPOBEACHHS OIBITOB, MPOCTHIX 3KCHEPUMEHTAIBHBIX
UCCJICIOBAaHUN, TPSIMBIX U KOCBEHHBIX W3MEpPEHUN C HCIOJIb30BAaHUEM
aQHAJIOTOBBIX W IIU(PPOBBIX U3MEPHUTEIBLHBIX MPUOOPOBY.

Y4eOHbINl OSKCHEpUMEHT 10 (U3UKe, NPOBOAMMBIA Ha TPAJAUIIMOHHOM
obopynoBanuu (6e3 mpuMeHeHUs IMGPOBBHIX JTabopaTopuii), HE MOXET B
MOJIHOM Mepe oOecrneunTh pelieHre BceX 00pa3oBaTeNbHBIX 3a7ad B
coBpeMeHHON mikoje. CIoXHBIIAsICS  CUTyalusi OOYCJIOBIIEHAa  CyIIe-
CTBOBaHHUEM psijia POOIIEeM:

e TPAJUIMOHHOE HIKOJIbHOE 000PYOBAaHHUE U3-32 OTPAHUYEHHUS] TEXHUUECKUX
BO3MOKHOCTEWM HE MO3BOJISIET MPOBOJIUTh MHOTHE KOJIMUYECTBEHHBIE
UCCIIEIOBAHUS;

e JITUTEIILHOCTH IPOBEICHNS (PU3NYECKUX UCCIICAOBAHUIA HE BCETa
COTJIACYeTCs C JIIUTEIBHOCTHIO YUEOHBIX 3aHSITHIH;

* BO3MOXHOCTb MPOBEJICHHUSI MHOTUX (PU3UUECKUX UCCIIETIOBAHUIM
OrpaHUYUBaeTCsl TPeOOBAHUSIMU TEXHUKHU O€30MACHOCTHU U JIP.

Hudposas mabopaTopusi KapAUHAIBHBIM 00pa30M HM3MEHSIET METOAUKY U
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Collep)KaHUE JKCIEPUMEHTAIBHOM  JEATENbHOCTH M TOMOTAaeT PEeLIUTh
BhIIIIENIEpEUUCIICHHbIE TpobsieMbl. [Ilupokuii cnexkTp HUQPPOBBIX HATYUKOB
MO3BOJISIET  ydallUMCA ~ 3HAKOMUTbCS € MapamerpamMu  (PU3UYECKOro
HKCIIEPUMEHTA HE TOJIBKO HA KAYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MOMOIIBIO  IUPPOBOKM  JAOOPATOPUM  MOKHO  HPOBOJAUTH  JJIUTEIbHBIN
AKCTIEPUMEHT JaKe B OTCYTCTBUHU IKcmepumeHTaTopa. [lpu 3ToM m3mepsieMble
JaHHBIE W PE3yJbTaThl MX OOpabOTKH OTOOpa)x)arTCs HEMOCPEICTBEHHO Ha
AKpaHe KOMIIbIOTEpa.

B mnpouecce ¢opmupoBaHusT SKCHEPUMEHTAIbHBIX YMEHUN 10 (U3UKE
yUaIIUICS YUUTCS MPEACTABIATh MHGOpPMALUIO 00 HCCIEIOBAHUM B UYETHIPEX
BUJIAX:

e B BepOAJIBbHOM: OIMCHIBATH DKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb
JKCTIEPUMEHTA, (PUKCHUPOBATh BHUMAHHUE HA H3MEPSAEMBIX (PU3UUESCKUX
BEJIMYMHAX, TEPMUHOJIOTUH;

e B TaOJMYHOM: 3alOJIHATh TaOJMIBI JAHHBIX, JIEXKAIIMX B OCHOBE
nocTpoeHusi TpadukoB (pH 2TOM Yy YYalIuXCsl BO3HUKACT TMEPBUYHOE
Ipe/ICTaBIeHUE O MacliTadax BeJIMYUH);

B rpapuecKoM: CTPOUTH IPaPUKHU MO TaOIMYHBIM JAHHBIM, YTO MO3BOJISIET
NEPENTU K BbI- JIBMKEHUIO THUIIOTE3 O XapaKTEPE 3aBUCUMOCTH MEXKIY
¢uznueckuMu  BeIMYMHAMU  (IpU  3TOM  YYHATENh  TOKa3bIBaeT
OPEUMYIIECTBO B BHU3YyaJM3allMd 3aBUCUMOCTEH MEXAY BEJIMYUHAMU,
HaTJIITHOCTh 1 MHOTOMEPHOCTH);

e B AHAJIUTHUYECKOM (B BHUJE MAaTEMaTUYECKUX YPABHEHUM): NPUBOJIHUTH
MaTEMaTUYECKOE  OMUCAaHUE  B3aUMOCBSI3M  (PU3WYECKUX  BEIUYHH,
MaTeMaTH4ecKoe 0000IIeHNE TTOTyUYeHHBIX PEe3yJIbTaTOB.

[lepexoxq Kk KaxaoMy »dTamy TMpeACTaBiIeHUs HMHPOpPMANUKM 3aHUMAET
JIOCTAaTOYHO OOJIBIION MPOMEKYTOK BpeMeHH. be3ycnoBHo, B 7—9 kiaccax 3TOT
MpoIeCC HEOOXOJIHMM, HO B CTapIIUX KJIaccaX 3TO BpPeMsS MOXXHO ObLIO ObI
OTBECTH Ha pelieHue Oojiee BaXXHBIX 3a7ad. B 3ToM 1utane mudpoBbIE
1abopaTOpUU TMO3BOJIAIOT CYIIECTBEHHO SKOHOMHUTH BpPEMs, KOTOPOE MOXKHO
MOTpaTUTh Ha (OPMHUPOBAHUE HCCIEAOBATEIBCKUX YMEHUN  ydYalluxcs,
BBIPAXKAIOIINXCA B CIIEIYIOLIUX IEUCTBUSX:

e OmpeneneHnue IPoOIEMBbL;

 MOCTAHOBKA MCCIIEIOBATENbCKOM 3a/1auu;

* IUIAHUPOBAHUE PEILICHUS 3a]1a4u;

* IIOCTPOCHUE MOJAETICH;

BBIIBM)KCHUE THITOTE3;
e DKCIIEPUMEHTAIbHAS MPOBEPKA THUIIOTE3; * aHAJINU3 JaHHBIX AKCIIEPUMEHTOB
WM HAOJIIOJICHHI;



 (hopmynupoBaHHE BEIBOJIOB.

[Tocnennue Toapl y ydamuxcs HaOMIOAA€TCS HU3KAs MOTHBALUS H3yYCHUS
€CTECTBEHHO- HAyUYHBIX AWCHUUIUIMH W, KakK CIEJICTBUE, IaJeHUE KauecTBa
oOpazoBanusa. lludppoBoe yueOHOe 00OpyAOBaHHE TIO3BOJIAECT YUYAIIUMCS
03HAKOMUTHCS C COBPEMEHHBIMH METOJaMHU HCCIICIOBAHUS, IPUMCHICMBIMUA B
HayKe, a YUUTENI0 — MPUMEHATh Ha MPAKTHKE COBPEMEHHBIC MEIarornuecKue
TEXHOJIOTHH.

HopmatuBHas 6a3a

- @®enepanbHbIi 3akoH OT 29.12.2012 Ne 273-D3 (pex. ot 31.07.2020) «O06
obpazoBanuu BPoccuiickoit @eneparuuy (C U3M. U JIOI., BCTYIL. B CHITY C
01.09.2020).

- Ilacnopt HanmoHanbHOTO NIpoekTa «O0pa3zoBanue» (yTB. MPE3UIUYMOM
Cosera npu IIpe3naente PO no cTpaTernueckoMy pa3BUTHIO U
HAIMOHAIBHBIM MPOCKTaM, IPOTOKOI OT 24.12.2018 Ne 16).

- TocynmapctBennass nporpamma Poccuiickon  ®epepanun  «Pa3zButue
obpazoBanus» (yTB. [locranoBnenuem [IpaButenscTtBa PO ot 26.12.2017 Ne
1642  (pen. ot 22.02.2021) «OO6 yTBEpKAECHHUH TOCYAAPCTBEHHOU
nporpammbl Poccutickoit denepanuu «PazButue oOpa3oBaHUsI».

- Ilpodeccuonanbusiii crangapt «llemaror (menarorunyeckas neaTeIbHOCTD B
JOIIKOJILHOM, Ha4aJIbHOM O0IIIEM, OCHOBHOM O0IIIEM, CpeHEM O0IIeM
oOpaszoBaHum), (BocuTaTe b, yauTenb)» (ped. ot 16.06.2019) (IIpukas
MunucrtepcTBa Tpyaa u conpanbHou 3amuThl PO ot 18 oktsi6ps 2013 r. Ne
5441, c U3BMEHEHUAMH, BHECEHHBIMH MPUKAa30M MUHUCTEPCTBA
Tpyaa u couzamutbl PO ot 25.12.2014 Ne 11151 1 ot 5.08.2016 1. Ne 422H).

- IIpodeccuonanbupiii cranaapt «llegaror 1OMOTHUTEILHOTO 00pa30BaAHHUS
nereit u B3pocibix» (IIpukaz MuHucTepcTBa Tpy/la U COIMAIbHON 3alIUThI
P® ot 05.05.2018 Ne 298H
«O0 yTBepxkaenuu mpodeccruonansuoro crangapra «llemaror
JOTIOJIHUTENIBHOTO 00pa30BaHUs IE€TEN U B3POCIBIX)).

- ®enepanbHBIN TOCYIAPCTBEHHBIM 00Pa30BaTENbHBINA CTAHAAPT OCHOBHOTO
obmrero obpazoBanwms (yTB. mpukazoM MuHucTepcTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

-  @enepanbHBIN TOCYAAPCTBEHHBIA 00pa30BaTEIbHBIN CTAHAAPT CPETHETO
obmrero obpazoBanus (yTB. MpUKa3oM MUHHUCTEPCTBA 00pa30BaHUS U HAYKU
Poccwiickoii @eneparmm ot 17.05.2012 Ne 413) (pen. 11.12.2020).

- IloctanoBnenue I'7aBHOrO TrOCYIapCTBEHHOTO CAaHUTAPHOIO  Bpaya
Poccuiickoit ®@eneparuu ot 29 nexabps 2010 r. N 189 r. Mocksa "O0
yrBepxkaennn CanlluH 2.4.2.2821-10 "CanutapHO-3MHIEMHOTOTHISCKIE
TpeOOBaHUsI K YCIOBHUSIM U gpraHmauHH oOyyeHuss B 0011€00



Pa30BaTENbHBIX YUPEKIACHUAX"

- PabGouas mporpamma. ABtopel: EM.I'ytauk, A.B. Ilepsimiku u3
coopHuka "l[IporpamMmbl 1 00111€00pa30BATENBHBIX YUPEKICHUH.
®usuka. Actponomusi. 7 — 11 ki1. / coct. B.A. Koposun, B.A. Opnos. —
M.: Ipoda, 2019

- Metoauyeckue peKOMEHAALMH 110 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pazoBaTesb-HbIX OPraHU3AUAX, PACTIONOXKEHHBIX B CETLCKON
MECTHOCTH U MaJIbIX TOPOJIax, LIEHTPOB 00pa30BaHMS €CTECTBEHHO-HAYYHOU
U TEXHOJIOrMYecKoi HanpaBiieHHOCTeH («Touka po- cta») (Y TBepKIaeHBI
pacnopsixeHrneM MunncTepeTBa npocseuieHus Poccuiickon denepa- nuun
ot 12 suBapst 2021 r. Ne P-6).

B cocraB nentpa «Touka pocta» mno ¢Qusuke BXxoasT OaszoBas
(obsi3aTenpHasl) 4YacTb M JIOMOJHUTENBbHOE oOoOpynoBaHue. bas3oBas yacTh
COCTOUT U3 IUGPOBBIX JATYMKOB M KOMIUIEKTOB COMYTCTBYIOIIMUX AJIEMEHTOB
JUTSI OTIBITOB 110 MEXaHHUKE, MOJIEKYJISIPHON (PU3MKE, SJIEKTPOIMHAMUKE U ONTHKE.

ba3oBblii KOMIUIEKT 000pPY10BAHUSI LIEHTPA
«Touka pocra» no pusuke

JlaHHBII KOMITJIEKT MPEICTABIICH CIEAYIOIUMHU TaTYNKAMU.
JlaT4uk aOCONIOTHOTO J1aBlICHUS

JlaT4uK MpPOU3BOIUT M3MEPEHHs] aOCONIOTHOTO JaBieHUS. UyBCTBUTEIHHBIM
AJIEMEHT JaTydMKa BBIIOJIHEH Ha 0a3e  MOHOJUTHOIO  KPEMHHEBOTO
MbE30PE3UCTOPAa C BHEAPEHHOW TEH30PE3UCTUBHOW CTPYKTYpPOM, KOTOpas
MO3BOJISIET UCKITIOYUTH BO3MOXKHBIE TTOTPEITHOCTU U IOCTUTHYTh HE- 00X0IUMOM
TOYHOCTH HM3MEpeHHil. B KoMIIeKT maTymka aOCOJIOTHOTO JABJICHHS] BXOJIUT
ruOkasi TepMeThyHass TpyOkKa g TOMKIIOYEHHUs INTyIepa JaTdyuka K
71a00paTOpHOMY 000PYIOBAHHUIO.

JIaTYuK MOI0KEeHUS (MArHUTHBIN)

JlaTunK u3MepsieT BPEMEHHBIE OTPE3KHM MEXKIY MOMEHTAMHU IPOXOXKIACHUS
00BeKTa PSAJIOM C OECKOHTAaKTHBIMHU JIETEKTOpaMU. BeCKOHTaKTHBIE JETEKTOPHI
SABJISIIOTCSL. BBIHOCHBIMU M KpPEMSTCS HAa METAUNIMYECKOM WM MarHUTHOU
nmoBepxHOoCcTH. KonmmdecTBO oceil M3MepeHHsl NaT4yWKa TMOJO0- KEHUS pPaBHO 3,
JMaIia30H U3MEepeHUH 1o Kaxaoi u3 ocer X, Y u Z coctaBuset ot 0 o 360 rpa.
KoMmuiekT conyTCTBYIONIUX 37IEMEHTOB JIJIsi SKCIEPUMEHTOB 110 MEXaHUKE
KoMmuiekT conyTCTBYIONIUX IEMEHTOB 7151 SKCIIEPUMEHTOB T10
MOJICKYJIIpHOU (pu3nn KOMIUIEKT COMyTCTBYIOIINX SJIEMEHTOB ISt
AKCHEPUMEHTOB MO EKTpoAHaAMUKEe KOMIUIEKT COMyTCTBYIOMINX

3JIEMEHTOB JJIs1 KCIIEPUMEHTOB 110 ONTHUKE
JlaTdnk TOKa, MArHUTHOTO TOJIsI, TEMIIEPATYPHI.
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Ilmanupyembie pe3yibTaThl OCBOCHHUS Y4€OHOI0 peaMeTa

N3yuyenue yueOHOro npeamera «du3uka» Ha ypoBHE OCHOBHOT'O OOIIETO
00pa3oBaHUs JIOJHKHO 00ECIIeYNBAThH JOCTUKEHHUE CIAEAYIOIINX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
JINMYHOCTHBIE PE3YJIbTATHI

[TaTprOTHUYECKOE BOCIIUTAHNUE:

—TpPOSABICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(du3nuecKon HayKu;

—IIEHHOCTHOE OTHOIIIEHHE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB.
I'pak/1aHCKOE U AYXOBHO-HPABCTBEHHOE BOCIHUTAHHUE:

—TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJAEHUHU OOLIECTBEHHO3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzuky;

—O0CO3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JAESATEIHHOCTU
Y4EHOTO.

OCTETUYECKOE BOCIIUTAHUE:

—BOCIIPUATHUC ICTCTUICCKUX KAaUYCCTB (1)1/13PI“I€CKOI>1 HAaYyKH: ee rapMOHHYHOI'O
IMOCTPOCHU:A, CTPOIOCTU, TOYHOCTH, TAKOHUYHOCTH.

LIeHHOCTH HAYYHOI'O MO3HAHUS .

—O0CO3HaHHUC ICHHOCTHU (1)H3H‘I€CKOﬁ HAaYKH KaK MOITHOI'O HHCTPYMCHTA ITO3HAHUA

MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPBHI;
—pa3BUTHE HAYYHO JIF0O03HATETLHOCTH, HHTEPECA K UCCIEA0BATENCKON
NEeATEIbHOCTH.

dopMUpOBaHUE KYJIBTYPbI 3/I0POBbsI M IMOIIMOHATHHOTO OJIarOMOIYYHS |

—O0CO3HaHKe [IEHHOCTH 06€30MacHOro 00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAXKHOCTH TIPABUIJI 0€30MMaCHOTO MOBECHUS Ha
TPAHCTIOPTE, HAa I0POrax, C MIEKTPUUECKUM H TETJIOBBIM 00OPYIOBaHUEM B
JIOMAIITHUX YCJIOBUSX;

—Cc(OpMUPOBAaHHOCTH HaBBIKA pe(IICKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U
TaKOTO € TpaBa y APyroro 4eiaoBeKa.

TpynoBoe BocnuTaHue:

—AaKTHBHOE yYaCTHE B PEIICHUH MPAKTHYSCKUX 3aJ1a4 (B paMKaX CeMbH, IITKOJIBI,
ropoja, Kpast) TeXHOJIOTHYECKON 1 COIMaIbHON HAINPABICHHOCTH, TPEOYIOMINX B
TOM YHCJIC M (U3UYCCKUX 3HAHUI; HHTEPEC K MPAKTHICCKOMY H3YUCHUIO
npodeccuid, CBA3aHHBIX

¢ (hU3UKOM.

DKOJIOTMYE€CKOE BOCIIMTAHHE:




—OpHUEHTAlUs HAa IPUMEHEHHE (PU3NYECKUX 3HAHUM JIJIs pellIeHUs 3a]a4 B
00J1aCTH OKpYKaloUel CpeJibl, MIIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX
BO3MO’KHBIX ITOCJIEACTBUN IS OKPYKAIOIEW CPEJIbI;

—OCO3HaHUE IN100aIBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U yTel Ux
peleHus.

ApnanTaius o0y4aronierocss K U3MEHSIOMKUMCS YCIOBUSAM COLMAIbHON U

OPUPOTHON CPENBI:
—MOTpeOHOCTh BO B3aUMOJICUCTBUU MPHU BHITIOTHEHUN UCCIICIOBAHUI U TIPOCKTOB

(u3nuecKoi HaNpaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHUX;
—TIOBBIIIEHUE YPOBHS CBOE KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO

NS TENbHOCTD;

—T0TpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM Uncie GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PUBNYECKUX OOBEKTaX U SIBICHUSX;

—O0co03HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

—IUJTAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHU;
—CTpeMJICHUE aHAIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHU;

—OIIeHKa CBOUX JIEUCTBUHN C YUETOM BIMSIHUS HAa OKPY’KAIOLIYIO CpeLy,
BO3MO’KHBIX IJI00AIbHBIX ITOCIIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATbBI

YHuBepcaabHble NO3HABATENbHbIE JIEHCTBUS

bazosvie nocuueckue oeticmausi:

—BBISBIIATHh M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);
—YyCTaHABJIWBATh CYIIECTBEHHBIN MIPU3HAK KIacCU(DHUKAIINKA, OCHOBAHUS IS
0000IIIeHNS ¥ CpaBHEHUS,

—BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaEeMbIX (aKkTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SIBIICHUSM;

—BBISBIIATHh MPUYUHHO-CIICJICTBEHHBIC CBSA3HU MPH M3YUYCHUH (PU3HYCCKUX SBIICHUI
1 MPOILIECCOB; JIeJIaTh BBIBOJIBI C UCTIOJIb30BAHUEM JEYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIOUCHHUM, BBIJIBUTATh THIIOTE3bI O B3AaMMOCBS3AX (PM3NUCCKUX BEIIMYHH,
CaMOCTOSTEIIFHO BBIOMPATh CIIOCO0 pemieHus yueOHOW PU3nIecKon 3a1auu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BEIOOP HanbOoIee MOAXOASAIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvckue oeticmeust:

—MHCIIOJIb30BaTh BOMPOCH! KaK UCCIEA0BATEILCKUN HHCTPYMEHT MMO3HAHUS;
—TIPOBOJUTH MO CAMOCTOATEIFHO COCTABIICHHOMY IIJIAHY OIIBIT, HECJIOKHBIM
(bU3NUECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCIeOBaHNE (PU3UUECKOTO SIBICHMUS;

—OILICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIHIO, TOJTYUYECHHYIO B
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XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

—CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ybTaTaM
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEOBAHUS;

—TIIPOTHO3UPOBATH BO3MOXKHOE JalibHENIee pa3BUTHE (PU3UUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEAMNOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Paboma c unghopmayueri:

—TIIPUMEHATH PA3JIMYHbIE METObl, UHCTPYMEHTHI U 3alIPOCHI IPU

noucke U 0Toope nHMHOPMAIIUU I JAHHBIX C YYETOM MPEAJIOKEHHOW yueOHOM
dbuzndeckoi 3anauu;

—aHaJIM3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALIUIO
pPa3IUYHBIX BUIOB U (OPM IPEICTABICHHUS;

—CaMOCTOSITEILHO BHIOMPATh ONTUMAJIBbHYIO (hOPMY MpeACTaBICHUs] HHPOpMaLIUU
U WILTIOCTPUPOBATH pElIaeMbI€ 3aa41 HECTIOKHBIMU CXEeMaMU, AuarpaMMaMH,
MHOM rpaduKoi U MX KOMOWHALIUAMH.

YHuBepcanbHble KOMMYHUKATHBHBIC JIEWCTBHS

Obwenue:

—B X0/ie 00CY>KJIeHus1 yueOHOT0 MaTepuala, pe3yJbTaToB J1abopaTOpHBIX padoT U
IIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIECTBY 00CYK/1aeéMOM TEMBI U BHICKA3bIBaTh
UJieH, HalleJICHHbIE Ha pelleHue 3aJjaul U MoAiepKaHue OJ1arokeaaTeIbHOCTH
OOIIIEHHUS;

—COIOCTABIATH CBOM CYXACHUS C CYKACHUSIMU IPYTHUX YYaCTHUKOB JHAJIOTA,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;

—BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
—ITyOJIMYHO MPECTABIATh PE3YIbTAThl BBHITIOJIHEHHOTO (DU3MYECKOTO OTbITa
(’KCcTIepuMeEHTa, UCCIIeIOBaHus, IPOCKTA).

Cosemecmuas dessmenbHOCMb (COTPYAHUYECTBO):

—TIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHON ¥ MHAUBHUIYaTbHOM
paboThI MPYU PEIICHNH KOHKPETHON (PU3UIECKOM MpoOIeMbl; TPUHUMATH IIeJIH
COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATH IEHCTBUS 10 €€ JOCTUKEHUIO:
pacupenemnsiTh PO, 00CYKIaTh MPOILIECCHl U Pe3yIbTaThl COBMECTHON PabOTHI;
0000111aTh MHCHHUS

HECKOJIbKHX JIFOCH;

—BBITIOJTHATH CBOIO YaCcTh pa0OTHI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIPABICHUIO U KOOPIUHHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMH
KOMAaH/IbI;

—OIIEHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIHI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEITFHO COPMYIIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

YHUBEpCATLHBIE PETVIATUBHEIE JTEHCTBUS
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Camoopeanuzayus:

—BBISBIJISITH MPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIUAX, TPEOYIOIIHX IS
perieHus GU3MIECKUX 3HAHUM;

—OPHUCHTUPOBATHCS B PA3IMYHBIX MTOIXO0AaX MPUHATHS PEIICHUN
(MHIUBHIYATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);
—CaMOCTOSITEIPHO COCTABJIAThH AITOPUTM PEIICHUS GU3HNUCSCKON 3a1a4H WITH
TJIaHa MCCIICIOBAHUS C YUYETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Tpe/IjlaraéMble BAPUAHTHI PEIICHHIH;
—J1e71aTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PeIICHUE.

Camoxonmponwb (pediekcus):

—J1aBaTh aJICKBATHYIO OIICHKY CHTYallUW W TIpejiaraTh IU1aH ¢¢ N3MEHEHUS;
—OOBACHATH IPUYHUHBI TOCTHIKEHUS (HEAOCTIIKEHUS) PE3yJIBTATOB JEATEILHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTD (B TOM YHCIIC B XOJI BBITIOJHEHUS
(U3HYECKOTO UCCIICAOBAHMS WIIH MTPOCKTAa) HA OCHOBE HOBBIX 00CTOSITEIBCTB,
W3MCHHMBIIUXCS CUTYaIUi, YCTAHOBICHHBIX OIMMUOOK, BO3HUKIINUX TPYAHOCTCH;
—OIICHUBATh COOTBETCTBUEC PE3YJIbTATA LI U YCIOBHUSM.

IMOYUOHANBHBLU UHMENNEKM !

—CTaBUTh ce0s HA MECTO APYTOro YesloBeKa B XOJe Cropa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYTOTo.

[TpunsiTHE cedst u Ipyrux:

—TIIpU3HABaTh CBOE MPABO HA OIMMOKY MPH pelieHnr (PU3NIECKUX 3a7a4 WU B
YTBEPKJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.
MHNPEAMETHBIE PE3YJIBTATBI

7 kJj1ace

[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIUXCS YMEHHIA:

—HWCIIOIB30BATh MOHATHSA: (PU3NYECKHE U XUMUYECKHUE SIBIICHUS; HaOII0CHHE,
AKCIIEPUMEHT, MOJIeTh, TUIIOTE3a; CIMHUIIBI (PU3HUUECKUX BETUINH; aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHHSI BEIIecTBa (TBEPI0€, KUIKOE, Ta3000pa3HOE);
MEXaHHYECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TPACKTOPHS, PAaBHOJACUCTBYIOMIAs CHI, AehopManus (yrpyras, IiacTudecKas),
HEBECOMOCTH, COOOIIAIOIIHNECS COCY/IbI;

—pasnuyaTh sBaeHus (uddy3us; TeI0BOE NBIKCHUE YACTHI] BEIICCTRA,;
paBHOMEPHOE JBUKEHUE; HEPABHOMEPHOE JIBIKEHUE; MHEPITUS; B3aUMOICHCTBHE
TEJ; paBHOBECHE TBEPBIX TEN C 3aKPETUIEHHON OCBIO BpaIeHUS; TIepenada
JaBJICHUS TBEPABIMU TEIAMH, KUJIKOCTSIMHU U Ta3aMH;, aTMOC(EpPHOE TaBIICHUC;
TJIaBaHUE TEIT; MPEBPAIICHUS MEXaHNYECKOW SHEPTHH) TI0 ONMCAHUIO MX

XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC
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(u3nuecKoe sBIICHUE;

—Ppacno3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KUBOUM M HEKUBOW MPUPO/IEC; NEHUCTBUE CUIIBI TPCHUS B
MIPUPOJIC U TEXHUKE; BIUSHUE aTMOC(HEPHOIO TaBJICHUS HA )KUBOU OPTaHU3M,;
IJIaBaHKE PHIO; PhIUaru B TEJe YEJIOBEKA; MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIICIISITH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UUECKUX
SIBJICHU;

—OIKCHIBATh U3YUCHHBIC CBOMCTBA Te U (DU3NUYECKUE SIBJICHUSI, UCTIOJIb3YSI
buzndeckue BeMUUHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, CUila
TpeHus, JaBjieHue (TBEPIOTO TeNa, KUJKOCTH, ra3a), BRITAIKMBAIOIIAS CUJIa,
MexaHu4eckasi paboTa, MOIIHOCTb, TIJICYO CUJIBI, MOMEHT CUJIbI, KO3 PUIIueHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKAs U TTOTCHIIMAIbHAS DHEPT U ); IPU
OMHMCAHWU MPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI UCIIOIB3YEMBIX BEJTUUMH,
uX 0003HAYCHHS U €UHUIIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,

CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEJIUYUNH,
—XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUeCKue SIBICHHS U IIPOLIECCHI, UCTIONB3YS
IpaBuJIa CJIOKEHUS CUII (BIOJIb OJHOM IpsiMoil), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumesa, paBUiio paBHOBECHsI pbryara (0J10Ka), «30J10TOe MPABHUIIO»
MEXaHHMKH, 3aKOH COXPaHEHUSI MEXaHUYECKOM IHEPTUK; MPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3aIlIMCHIBATH €70 MaTEMAaTHUYECKOE
BBIPAYKCHHUE;

—O0OBACHATH (PU3NYECKUE SBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIEC U B
KOHTEKCTE CUTyallMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTh
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 1—2 TOTUYECKUX II1aroB
C OIOpOM Ha

1—2 u3y4eHHBIX CBOMCTBA (U3HUECKUX SIBJICHUM, ((U3NISCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

—pemaTh pacy€THbIC 3a1a4u B 1—2 AeWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHajn3a YCIOBUS 3aJ]a4u
3aMMChIBATh KPATKOE YCIOBUE, MOICTABIATH (U3MUECKHUE BEIIMUYUHBI B (POPMYITBI U
MIPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIC TAHHBIC, HEOOXOAMUMBIC JIJISl PEIICHUS
3aJ1a4, OIICHUBATh PEATUCTUYHOCTD TTOTYICHHOU (PH3NIECKOIN BETMYNUHEI;
—Ppacno3HaBaTh NPOOIEMBbI, KOTOPHIE MOXKHO PEIINTh MPU MOMOLTUA (PU3UUECKUX
METO/IOB; B OIIUCAHUH UCCJIECIOBAHUS BBIICATH MPOBEPSEMOE MPEAIIONIOKEHUE
(rumoresy), pa3inyaTh U HHTEPIPETUPOBATH OJIYUYEHHBIN pe3yIbTaT, HAXOIUTh

OIHOKH B X0Ac< OIIbITa, ACJIATh BBIBOAELI 110 €TI0 pC3yJIbTaTaM,
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—TPOBOJIUTH OMBITHI O HAOIIOICHUIO (PUBHUECKUX SBICHUUN WIH (PU3UUECKUX
CBOMCTB Tell: POopMyIUPOBaTh MPOBEPsEMbIC MPE/IOI0KEHHsI, COOUPATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYI0BaHUS, 3alUCHIBATh X0/ ONbITa U
dbopMyIHUpPOBATH BHIBOIBI;

—BBITNOJIHITH IPSMbIE U3MEPEHUST PACCTOSHUS, BPEMEHHU, MacChl Tea, 00bEMA,
CUJIBI U TEMIIEPATYpPhl C UCIIOJIH30BAHUEM aHAJIOTOBBIX U IIU(DPOBBIX TPUOOPOB;
3aMUCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH
U3MEpEHUN;

—MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (hU3UYECKON BEIIMUUHBI OT
JPYTO¥ C UCTIOJIL30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PAaBHOMEPHO
JIBIDKYIIETOCS TeJia OT BPEMEHH JIBUKEHUS TeJIa; CUIIBI TPEHUS CKOJIbKEHUSI OT
CHUJIBI JIaBJICHUS,

KauecTBa 00pabOTKU MOBEPXHOCTEN TE U HE3aBUCUMOCTH CHJIBI TPEHUS OT
TUIOIIAIA COTTPUKOCHOBEHUS TEJI; CHUJIbI YIIPYTOCTH OT YIAJIMHEHUS TIPYKUHBI,
BBITATKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla M OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT IITyOUHBI, HA KOTOPYIO
HOTPY>KEHO TEeJIO;

yCIIOBUH TIaBaHUs TEJ, YCIOBHM paBHOBECHsI pbldyara U 0JIOKOB); y4acTBOBAThH B
IUTAHUPOBAHUU Y4eOHOTO UCCIIEeI0OBAaHUs, COOMPATh YCTAHOBKY U BBITIOJIHSTH
U3MEpEeHUs, CIeays MPeAIOKEHHOMY TUIaHy, GUKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYUH B BUE MPEJIOKEHHBIX TaOJIHIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

—TPOBOAUTH KOCBEHHBIE U3MEPEHHS (U3HMUECKUX BETUYUH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTH U TBEPJIOTO TEJa; CUJIa TPEHUS CKOJILKEHUS; TaBICHUE BO3yXa;
BBITAJIKMBAIOIIAS CUJIA, ICHCTBYIOIIAS HA MOTPYKEHHOE B KUJIKOCTh TEJO;

K03 (OUIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX MEXaHU3MOB), CIIEYs
MPEIIOKEHHONW WHCTPYKIUH: TIPY BBHIIOJTHEHUHN U3MEPEHUI coOnpaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAUEHUE UCKOMOW BEJIMYHHBI,
—Cco0II0aTh MPaBUiIia TEXHUKK O€30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM
00opyT0BaHUEM;

—YKa3bIBaTh IPUHIUIIBI JEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAOIIHUECS COCYIbI, 0apOMeTp, phIvar,
MOABUKHBIN U HETIOJBUKHBIN OJI0OK, HAKJIIOHHASI TUIOCKOCTH;

—XapaKTePU30BaTh MPUHITUIIBI IEHCTBHS N3YICHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONMOPOM HA UX ONMCAHUA (B TOM YHCIIE: MOJUIUITHUKHU, YCTPOUCTBO
BOJIONPOBO/IA, TUAPABINYECKUM Mpecc, MAHOMETP, BBICOTOMED, MOPIIIHEBOM HAacocC,
apeoMeTp), UCTIOIb3Ys 3HAHUS O CBOMCTBAX (DU3UUYECKUX SIBICHUN U HEOOXOIUMbIE
(du3nYecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

—PUBOAUTH IPUMEPHI / HAXOUTh UHPOPMAIUIO O IPUMEpPaX MPAKTUUECKOTO
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HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUN B TOBCEHEBHOM )KM3HU JJI1 00€CTICUeHHUS
0e30MacHOCTH P OOpaIlleHUH ¢ IPUOOPAMU U TEXHUUYECKUMH YCTPOUCTBAMM,
COXPAaHEHUS 30POBbs U COOIOACHUS HOPM HKOJIOTMYECKOTO MOBEICHHUS B
OKPYKAIOIIEN CPEAE;

—OCYILECTBIIATh OTOOP UCTOYHUKOB MHPOpMaluu B ceTu IHTepHET B
COOTBETCTBHH C 33/IaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM
Y yTEM CPAaBHEHHUS PA3JIMYHBIX UCTOUYHUKOB BBIEIATH HHPOPMALIHIO, KOTOPAs
ABJIAETCS MPOTUBOPEUYMBOM MIIM MOXET ObITh HEJOCTOBEPHOI;

—MCIOJIb30BaTh NP BHIMOJHEHNUN YUY€OHBIX 3aIaHU HAYYHO-TIONYJISIPHYIO
IUTEepaTypy GU3NUECKOro COJIEp KaHMsl, CIIPABOYHBIE MAaTE€pPHAIIbl, PECYPCHI CETH
WnTepHer; BnaneTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
uH(bOpMAaIK U3 OJTHON

3HAKOBOM CHCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbBIE U YCTHBIE COOOIICHHS HA OCHOBE
2—3 UCTOYHUKOB UH(POPMALIUU (PU3NYECKOTO COACPKAHUs, B TOM YHCIIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O Pe3yJibTaTax MPOEKTOB UIIN y4eOHBIX
VCCIIEIOBAHUI; TTIPHA 3TOM

IPaMOTHO MCTIOIB30BaTh U3yUEHHBIN MOHATHIHBIN anmapar Kypca Gpusuku,
CONPOBOKJATh BBICTYIIJIEHUE MPE3ECHTALNUEH;

—TIpY BBITIOJIHEHUN YY€OHBIX MPOEKTOB M UCCIIEIOBAHUN paclpeesTh
00513aHHOCTH B T'PYIINE B COOTBETCTBUU C MTOCTABJIICHHBIMU 3a/1a4yaMU, CIEIUTD 32
BBITIOJTHEHUEM TJ1aHa IEUCTBHM, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIa/ B
NEeATENbHOCTh IPYIIbL; BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
YUHUTHIBasi MHEHUE OKPYKAIOIIUX.

8 kiacc

[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHHI:

—HCIOJIB30BaTh MMOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHHSI BELIECTBA, KPUCTAIIIMYECKUE U
amop(¢HBbI€ TeNa, HaChILICHHBIN 1 HEHACBIILIEHHBIN Nap, BIaXKHOCTh BO3/1yXa;
TEeMIlepaTypa, BHyTPEHHSS

JHEprus, TEIJIOBOM JBUIATENb; S3JIEMEHTAPHBIN AJIEKTPUYECKUH 3apsi,
ANEKTPUYECKOE I0JIE, TPOBOJIHUKH U TUAIEKTPUKH, TOCTOSHHBIN JIEKTPUYECKUI
TOK, MAarHUTHOE TI0JI€; CBET, OJIM30PYKOCTh M JATbHO30PKOCTH;

—pa3nnuaTh SBJICHUA (TETIIOBOE pacIlupeHHe/cykaTHe, TeIUIonepeaya, TerioBoe
paBHOBECHE, CMaUYMBaHUE, KalWJUISIPHBIE SIBJICHUS, UCIIAPEHHE, KOHIEHCALUs,
IUIaBJIEHHE, KpUCTaUIM3anus (OTBEPIEBAHKE), KUTIEHUE, TeIIonepeaaya
(TerIonpoOBOAHOCTh, KOHBEKLUS, U3JTyYEHHE); SIEKTPU3ALUS TET,

B3aUMOJEICTBUE
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3apsiI0B, JEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMO/ICHICTBHE
MAarHuTOB, JEWCTBUE MArHUTHOTIO MOJISl HAa MPOBOJAHUK C TOKOM) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX IAHHOE
dbuznUecKoe sSBJICHNUE; TPIMOJIMHENHOE PaCIIPOCTPAHEHHE, OTPAKEHUE U
MPETOMJICHUE CBETA, TOJTHOE BHYTPEHHEE OTPAKEHUE CBETA;

—Ppacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3UYECKUX SABJICHUN B OKPYKAIOIIEM
MHUpE, B TOM yucie (U3NYECKUe SIBJICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSXKEHUE U
KalWJUISIPHBIE SABJIEHUS B IPUPOJIE, KPUCTAILIIBI B PpUpOAE, nu3nydyeHue ColHIa,
3amMep3aHue BOJI0EMOB, MOPCKUE Opu3bl, 00pa3oBaHuE POCHI, TyMaHa, UHEsI, CHETa;
ANIEKTPUYECKUE SIBJICHUS B aTMOC(epe, IIEKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE ToJie 3eMJid, Ipei@ MoaCcoB, POJib MArHUTHOTO TIOJIST 1JIsI )KM3HU Ha
3emiie, NOJSPHOE CUSTHUE; ONTUYECKHUE SIBJICHUS B IPUPO/IC; TPU ITOM MEPEBOAUTD
MIPaKTUYECKYIO 33/1a4y B YYEOHYIO, BBIJCIAThH CYIIIECTBEHHBIC CBOMCTRA/IPU3HAKH
bU3UYeCKUX SBJICHUM;

- OIIMCHIBATh U3YUYEHHBIE CBOMCTBA TEJl U (PU3MUECKUE SIBJICHUS, UCTIOTb3YS
dbu3uUecKue BEMUUHBI (TeMIIepaTypa, BHYTPEHHSSI JHEPTUsI, KOJIMYECTBO
TEIUIOTHI, y/eJIbHAs TEIJIOEMKOCTD BEIIECTBA, YACIbHAS TEIJIOTA IJIaBICHUS,
ylleTbHas TEIIoTa MapooOpa3oBaHus, yaeabHas TEIUIOTA CrOPaHus TOIUINBA,

K03 (HUIMEHT MOJIE3HOTO ACHCTBUS TETIOBOM MallIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTB BO3/1yXa, JICKTPUUECKUM 3apsi/l, CHUJla TOKA, SJIEKTPUUECKOE
HaIpsKEHUE, COMTPOTUBJIEHNE MPOBOJHUKA, YIEIBbHOE

CONPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh ANEKTPUUECKOTO TOKA); IPU
OMKMCAHWUH MPABUIILHO TPAKTOBATH PUBUUYECKHUIN CMBICT UCTIONB3YEMbIX BEIMYHH,
0003Ha4YCHUS 1 STUHUIIBI (PU3UUECKUX BEITUYNH, HAXOIUTHh (POPMYJIbI,
CBS3bIBAOIINE JAHHYIO

(bu3MUECKyI0 BEIMUYMHY C IPYTUMU BETUYMHAMU, CTPOUTH TPAQUKH U3YICHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

—XapaKTepU30BaTh CBOMCTBA TeJ, PU3MUECKUE SBICHUS U MPOIIECCHI, UCIIOIb3YS
OCHOBHBIE IOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHHUSI BEILIECTBA,
MIPUHIUII CYNIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsiaa, 3akoH Oma A1l yyacTka 1enu, 3akoH Jxoyns—IJIeHia, 3aKoH coXpaHeHus
SHEPIrUH; 3aKOHBI OTPAKEHUS U IPEJIOMIIEHHS CBETA; MPHU 3TOM JABATh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;
—OO0BACHATH (PU3UUECKUE TIPOIIECCHI M CBOMCTBA TEJl, B TOM YUCJIE B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh IPUUUHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOTHYECKUX 1I1aroB ¢ OMOpoun
Ha 1—2 u3y4eHHBIX

CBOMCTBa (PM3UYECKUX SIBIICHUH, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

—peliath pacu€THbIE 3a/1a4u B 2—3 NEMCTBUSA, UCIOJB3YsI 3aKOHBI U (POPMYIIBI,
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CBsI3bIBaIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHaln3a YCIOBUS 3a]ja4u
3aMUCHIBATh KPATKOE YCIIOBHE, BBISIBISATh HEIOCTATOK JIAHHBIX JJIsSI PEIICHUS
3a/1a4u, BBIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOUMBIE IS €€ pEelIeHus,
MIPOBOJIUTH PACUETHl U CPABHUBATH MOJTYUYCHHOE 3HaUCHUE (PU3HUECKON BETUYNHBI
C U3BECTHBIMU JAaHHBIMU;

—Ppacno3HaBaTh NPOOIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOITUA (PU3UIESCKUX
METOJIOB; UCIIOIB3Ys ONMUCAHUE UCCIIEAOBAHUS, BBIICIATH ITPOBEPSIEMOE
MIPEINO0JIOKEHNE, OIIEHUBATh TPABUIIBHOCTH MOPSIKa IPOBEACHUS UCCIIEIOBAHMUS,
JienaTh BIBOJIBI,

—TMPOBOJIUTH OMBITHI MO HAOIIOICHUIO (PUBHMUECKUX SBICHUMN WIH (PU3UUIECKUX
CBOMCTB TeJl (KanWJUISIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €0
00bEMa, TeMIepaTyphl; CKOPOCTH MPOIECCa OCThIBAHUS/HATPEBAHUS MIPU
U3JIYYCHUU OT I[BETa U3JIYUaIOIIeH/OTIONA0IIEeH TOBEPXHOCTH; CKOPOCTh
UCIIapEHUs BOJIBI OT TEMIIEPATyPhl KUJIKOCTH U IUIOMIAAN €€ TOBEPXHOCTH;
AIIEKTPHU3AIUS T U B3aUMOJCHCTBUE DJICKTPUUECCKUX 3aPsJIOB; B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3aIlis MAarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB,
JIEWCTBHSI MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATEII IOCTOSHHOTO TOKA): MPSMOJIUHEWHOE
pacnpocTpaHeHHe CBETa; U3YUEHHE CBOMCTB N300paKEHUS B IJIOCKOM 3€pKaje U
CBOICTB U300pakeHus MpeaMeTa B coOuparoliei un3e; GopmMynanpoBaTh
IpOBEPsiEMbIE TIPEINONIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyAOBaHMs; OMKUCHIBATH XO/1 OMBITA U (POPMYITUPOBATH BHIBOJIBI;
—BBIMOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIbHON BIIa)KHOCTH
BO3/1yXa, CUJIbl TOKA, HATIPSDKEHUSI C UCTIOJIB30BAHUEM aHAIOTOBBIX MTPUOOPOB U
JTaTYUKOB (PU3MUECKUX BETUYNH; CPABHUBATH PE3YJIbTATHl U3MEPEHUH C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

—TIPOBOINTH MCCIICIOBAaHNE 3aBUCUMOCTH OJTHON (DU3UYECKON BEIMUYUHBI OT
JIPYroil C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD COITPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IUIOLIAIN TONEPEYHOr0 CEYEHUS U YAECIbHOTO
CONPOTHUBIICHHS BELIECTBA

MIPOBOJIHHUKA; CUJIBI TOKA, UYIIET0 Yepe3 MPOBOJAHUK, OT HANIPSIKEHUS HA
MIPOBOJIHUKE; UCCIIEIOBAHUE TTOCJIEIOBATEILHOTO U NapaJIEIbHOT O COEAMHEHUN
MIPOBOIHUKOB, 3aBUCUMOCTH yTja OTPa)KEHUS CBETA OT yriia MaJleHus U yria
MPEJIOMIICHHS OT yIJia MaJeHus): INIAaHUPOBATh UCCIIe0BaHUE, COOUPATDH
YCTaHOBKY U BBIMOJHSITH UBMEPEHUS, CAEAYS MPEAIOKEHHOMY TUIAHY,
(buKCUPOBaTh PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOIUIl U IPaUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIeI0BaHU;

—MPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BeTUYUH (yaelbHas

TEIIOEMKOCTh BEIIECTBA, CONMPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOLTHOCTh
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AIEKTPUUYECKOTO TOKa, POKYCHOE PACCTOSTHUE COOUPAIOIIEH JIMH3BI, ONITHYECKas
CUJIa COOMPAIOILIEH JIMH3BI): TUIAHUPOBATh U3MEPEHHUSI, COOMPATH
HKCMIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYs MPEAT0KEHHOW HHCTPYKIUH, U
BBIYHCIISATH 3HAYCHHUE BEIIMYNHBI,

—Cco0JII0AaTh NMPaBUJIa TEXHUKU O€30IaCHOCTH NP padoTe C 1a00paTOPHBIM
o0opyI0BaHUEM;

—XapaKTEePU30BaTh MIPUHITUIIBI ICHCTBHS H3YYCHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB C OMOPOH HAa UX OMUCAHUS (B TOM YHCJIE: CHCTEMA OTOTICHUS JOMOB,
THTPOMETP, TTapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CYETUNK IICKTPUIECKON
SHEPTHH, FIEKTPOOCBETUTEIBHBIE IPUOOPHI, HATPEBATEIBHBIEC YICKTPONPHOOPHI
(IpUMeEpBI), INMEKTPUIECKUE TPEAOXPAHUTENN; HIEKTPOMATHUT, dJICKTPOABUTATENb
MIOCTOSTHHOTO TOKA), UCTIONB3YS 3HAHUSI O CBOMCTBaX (DM3MUECKUX SIBJICHHUN U
HEoOX0oMMbIe PU3NIECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOUCTBA U U3MEPHUTEIbHBIC TPHOOPHI
10 CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KHUKOCTHBIN TEPMOMETp, TEPMOC,
TICUXPOMETp, TUTPOMETP, IBUTATETh BHYTPEHHETO CTOPAHUS, IIEKTPOCKOTI,
peocTaT, OYKH, MEPUCKOII, (hoToanTapaT, ONTUISCKHE CBETOBOIBI, ); COCTABIIATh
CXEMBI JJIEKTPUUYECKUX IETEeN ¢ TTOCIIeIOBATEIbHBIM U TTapajlieIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB
AIEKTPUUECKHUX LIETICH;

—TIPUBOJUTH IPUMEPBI/HAXOIUTh HH(OPMAIIKIO O IPUMEpPaAX MPAKTUIECKOTO
UCIOJIb30BaHMs (PU3HUECKUX 3HAHUHM B TOBCEIHEBHOM KU3HU I 00€CTICUeHUS
0€301acCHOCTH MPU OOPAIICHUH C TPUOOPAMH M TEXHUUECKUMHU YCTPONCTBAMH,
COXPAaHEHUS 3OPOBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOTO MOBE/ICHUS B
OKPY’KAIOIIEH

cpene;

—OCYUIECTBIISATh MOUCK MHPOPMAINH (PU3UUECKOTO COIEPIKaHUS B CETH
WNuTepHeT, Ha OCHOBE UMEIOIINXCS 3HAHUN U TyTEM CPABHEHUS TOTIOTHUTEIHHBIX
MCTOYHUKOB BBIJIETSITH HH(GOPMAITUIO, KOTOPAS SIBIISIETCS IPOTUBOPEUNBON MITH
MOKET OBITh HEIOCTOBEPHOM;

—HCIIOIB30BATh NP BHITIOJTHEHNUN YY€OHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
aUTEepaTypy pU3HMUECKOro coaepKaHus, CIIPAaBOUYHbIE MaTEPHUAIIbl, PECYPCHI CETH
WNuTepHeT; BnaneTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, IPEOOPa30BaHUS
uHbOpMaIK 13

OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS, 000011as
nH(POPMAIUIO U3 HECKOJIBKIX UCTOYHUKOB (PU3UYECKOTO COACPKAHMS, B TOM
quclie MyOJUYHO MPEACTABIATH Pe3yIbTaThl TPOSKTHOU MU MCCIIEIOBATEITBCKOM

ACATCIIbHOCTH,; IIPHU 3TOM I'PAaMOTHO HCIIOJIB30BaTh H3y‘-ICHHBII71 MMOHSITUMHBIN
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annapar Kypca (QU3HMKH, COPOBOXK/IAaTh BHICTYIJIEHUE MTPE3EHTALUEH;

—MPU BBIMOJHEHUH YUYEOHBIX IPOCKTOB U UCCIIEOBAHUN (PU3UUECKUX MTPOIIECCOB
pacnpenensaTb 00s13aHHOCTH B TPYMIE B COOTBETCTBHH C MOCTaBICHHBIMU
3a/1a4aMHu, CJIEIUTh 32 BBIITOJIHEHUEM IIaHA IEUCTBUM U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA] B ICSITEILHOCTh TPYIIIIbI; BEICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJEUCTBUE, MPOSIBIISASI TOTOBHOCTh pa3peniaTh
KOH(DJIUKTBHI.

9 knacc

[IpenmeTHble pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OpPMHPOBAHHOCTH Y 00YYAIOUIUXCSI YMEHMUIA:

—MUCI0JIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MATEpUaIbHasl TOUKA, TPACKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTr0 IBMXKEHUS, nedopmarius (yrnpyras,
IUTACTUYECKAs ), TPEHHE, LICHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Ku; HEHTP TsHKECTH; a0COMIOTHO TBEPOE TEJO0, LIEHTP TSHKECTH TBEPOTO
TeJa, paBHOBECHE; MEXaHUYECKHE KOJIeOaHHs ¥ BOJHBI, 3BYK, MH(GPa3BYK U
YJIBTPa3BYK; 2JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH,
CIIEKTPBI UCITYCKAHUS U MOTJIONIEHHUS; ab(a-, 0eTa- U raMMa-u3IydeHus,
U30TOINBI, SIAEPHAs YHEPTETHKA;

—Ppa3nu4aTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE IBUYKEHUE, CBOOOIHOE Ma/IeHNe
TEJ, PABHOMEPHOE IBMKEHUE 110 OKPYKHOCTH, B3aUMOJICHICTBUE TEJI, PEAKTUBHOE
JIBUKEHUE, KOJieOaTeIbHOE IBIKEHUE (3aTyXarollie U BhIHYKJICHHbIE KOJIeOaHuUs),
PE30HAHC, BOJIHOBOE JBU)KCHUE, OTPAKEHHUE 3BYKA, JIEKTPOMATrHUTHAS UHIYKIIHS,
pasnokeHue 0eroro cBeTa B CIEKTP U CIOKEHUE CIIEKTPAIbHBIX IIBETOB,
IUCIIEpCUs CBETA, ECTECTBEHHAs PaJUOaKTUBHOCTh, BOBHUKHOBEHUE JIMHENYATOTO
CIIEKTpa U3TYUYEHHsI) MO OMUCAHUIO X XaPAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUE;

—pacIo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHHUN B OKPYIKAIOIIEM
MUpe (B TOM 4uciie pu3ndeckue BICHUS B PUPO/IE: IPUIUBHI U OTIIUBHI,
InBUKeHHe T1aHeT COMHEYHON CUCTEMBI, PEaKTUBHOE IBUKEHUE HKUBBIX
OpPraHu3MOB, BOCIIPUSATHE

3BYKOB )KUBOTHBIMU, 3EMJICTPACEHNE, CEUCMUYECKHUE BOJHBI, IlyHAMH, X0, [IBETA
TeJ, OMOJIOTMYECKOe EHCTBUE BUUMOTO, YIBTPa()HOIETOBOTO U PEHTTEHOBCKOTO
W3ITY9CHUI; €CTECTBCHHBIA PAJMOAKTUBHBIN (POH, KOCMUYECKHUE JTYUH,
PaJIHOAKTUBHOE W3JIy4YCHUE MPUPOJHBIX MUHEPAJIOB; JEUCTBUE PATMOAKTUBHBIX
M3JIyYECHUN Ha OPraHU3M 4YeJ0BeKa), MPU STOM MEPEBOUThH MPAKTUUYECKYIO 3a/1auy
B y4eOHYI0, BBIACISITH CYIlIECTBEHHbIE CBOMCTBA/MIPU3HAKN (DU3UUECKUX SIBICHUN;
—OIMKCHIBATh U3YUEHHbIE CBOMCTBA TE U (U3UUYECKUE SIBJICHUS, UCTIOIb3YSI

du3nYecKkre BEIMUUHBI (CPEHSSI 1 MTHOBEHHAsI CKOPOCTh TeJla MpHU
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HEPAaBHOMEPHOM JIBH)KCHUH, YCKOPEHUE, TIEpEMEIIICHUE, TyTh, YIJIOBasi CKOPOCTh,
CWJIa TPEHUS, CUJla YIPYrOCTH,

CUJIA TSYKECTH, YCKOPEHUE CBOOOTHOTO NaJeHUs, BEC Tella, UMITYJIbC Tena,
HMMITYJILC CUJIBI, MEXaHUYeCKasi paboTa U MOITHOCTh, TOTEHIIMATIbHASI DHEPTUS
Tesa, MOJAHITOrO HaJl MOBEPXHOCTHIO 36MJIH, TOTCHITMAIbHAS SHEPTHUs CKATON
MIPYKUHBI, KHHETUYECKAsi YHEPT U, TTOJIHASI MEXaHWUYeCcKasl SHEPIusi, IEPUoa U
4acToTa KoJieOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh
CBETa, MOKa3aTesb MPEJIOMIICHUS CPEbI); MPU OMMCAHUY MPABUILHO TPAKTOBATH
(bU3UYECKU CMBICI UCTIONB3YEMbIX BEIMUUH, 0003HAUYCHUS U €TUHUIIBI
(bu3UYECKUX BEIUUMH, HAXOAUTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEJIMUMHAMH, CTPOUTH IpadUKy U3yUYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYNH;

—XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U TIPOIIECCHI, UCTIONB3YS
3aKOH COXPaHCHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHITUTI
CYNEpHO3UIMH CHJI, IPUHIIUIT OTHOCUTENbHOCTH [ anuies, 3akousl HeloToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOIO
quces IPH SIACPHBIX PEAKIHIX; TIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIUCHIBATh €T0 MATEMATUYECKOE BhIPAKEHUE;

—OO0BIACHATH (PU3UUECKHUE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-
CJIEJICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX I11aroB C OMOPOn
Ha 2—3 U3y4YEHHBIX

cBOMCTBa (PM3UYECCKUX SBJIICHUH, (PU3NICCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
—penaTh pacu€THBIC 3a/1a4M (ONMMUPAIOIINECS HA CUCTEMY U3 2— 3 ypaBHEHUN),
UCTIOJIBb3YA 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NUYECKHUE BEIMYMHBI: HA OCHOBE
aHaIM3a yCIOBUS 33/1a4y 3alUChIBATh KPATKOE YCIOBUE, BBISBISTH HEIOCTAIONTUE
WM U30BITOYHBIC JJAHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOAMUMBIE TS
peleHus, MPOBOAUTh PACUEThI U OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO
3HaueHUs (PU3NIECKON BEIMUNHEI;

—pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIITUTH MPU MOMOIIU (PU3UIECKUX
METOJI0B; UCIIOIb3Ysl ONMKMCAHUE UCCIEIOBAHMUS, BBIACIATH IPOBEPIEMOE
MPEAINOJIOKEHNE, OLIEHUBATh TPABUIIBHOCTh MOPSJIKa IPOBEACHUS UCCIIEIOBAHMUS,
JienaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YyJIbTAaThl HAOIIOJICHUI U OIBITOB;
—TIPOBOJIMTH OMBITHI IO HAOTIOJACHUIO (PU3UUECKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB Tell (M3yueHHe BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUS! SHEPTHH;
3aBUCHUMOCTb MEPHUOJia KOJeOaHU MPYKUHHOTO MasTHUKA OT MaccChl Ipy3a u
KECTKOCTH MPYKUHBI

Y HE3aBUCHMOCTH OT aMIUIUTY]IbI MaJbIX KOJIEOaHUI; pa3ioskeHue Oeoro cBera B

CIICKT]P; Ha6J'IIOI[eHI/IC CILUIOIIHBIX M JUHEHYATBIX CIICKTPOB I/ISJ'Iy‘-IeHI/IH)Z
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CaMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO Habopa 000py0BaHU;
OTIMCHIBATH XOJI OTBITA U €r0 PE3YIbTATHI, (POPMYITHUPOBATH BHIBOIBI;
—TPOBOANTH MPU HEOOXOAUMOCTH CEPHIO MIPSAMBIX U3MEPEHUMA, OTIPEICTIssS
CpeaHee 3HAUCHUE U3MEPSIEMON BETMYMHBI; 000CHOBBIBAThH BHIOODP CIIOCO0a
HU3MEPCHUS/M3MEPUTEIIHHOTO IPUO0pa;

—TIPOBOJINTH MCCIICOBAaHUE 3aBUCUMOCTEN (DU3UICCKUX BEIIMUNH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBM)KCHUH 0€3 Ha4aJIbHON CKOPOCTH; Iepro/Ia KojieOaHui
MaTEMaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH): TUIAHUPOBATH UCCIICIOBAHNE,
CaMOCTOSTEIILHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI TOJTYICHHON
3aBUCUMOCTH (PM3NUYECKUX BEIMYHMH C YIETOM 33 JaHHON MTOTPEITHOCTH U3MEPESHUN
B BUJIe TaOJIUIT U TpaUKOB, ACNIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS,
—TIPOBOJINTH KOCBCHHBIC M3MEPCHUS (PU3HUCCKUX BETUIHH (CPEAHSSA CKOPOCTh U
YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKCHHUH, YCKOPEHUE CBOOOIHOTO
najcHUs, )KECTKOCTD MPYKUHBI, KO3POUIIMESHT TPCHHS CKOJIBKCHUS,
MexaHu4eckas paboTa

¥ MOIIHOCTh, YaCTOTA M MEPUOJI KOJIeOaHUH MaTEMaTHYECKOTO M MPY>KHHHOTO
MasiTHUKOB, PaAMOAKTUBHBIN (OH): MIIAHUPOBATH U3MEPEHUS; COOUPATh
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEIys IPEITI0KEHHON
MHCTPYKIIMH; BBIUYUCIISATH 3HaUYEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJITyYCHHbBIE
PE3YNIbTATHI;

—Cco0JI0aTh NMpaBUiia TEXHUKU O€30MaCHOCTH NP padoTe € 1ab0paTOPHBIM
00opy10BaHUEM;

—pasnuyaTh OCHOBHbBIE TPU3HAKH U3YyUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepHalibHas TOYKa, aOCOTIOTHO TBEPIOE TENI0, TOYCUHBI UCTOUYHUK CBETA, JIyY,
TOHKAsl JIMH3a, TUTaHeTapHasi MOJIENIb aTOMa, HYKJIIOHHAsI MOJIEJIb aTOMHOTO SI/IPa;
—XapaKTepPU30BaTh MPUHIUIIBI IEUCTBUS H3yYCHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOKCTB C OTIOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CIIUOMETP, JaTIUKHU
MOJIOKCHHU S, PACCTOSTHUS U YCKOPEHHUS, PAKETa, XOJOT, CIIEKTPOCKOII, JO3UMETP,
Kamepa BunbcoHa), HCTIOB3ys 3HaHHS O CBOMCTBAX (PM3MUECKHUX SIBICHUM U
HeoOXoMuMble (PU3NIECKUE 3aKOHOMEPHOCTH;

—HWCTIOIB30BATh CXEMBI M CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEITHHBIX TPHOOPOB M TEXHOJIOTHUECKHUX MPOIIECCOB MPHU
pEICHUH Y4eOHO-TIPAKTUYECKUX 3a]1a4; ONITUYECKUE CXEMBI JIJISl TOCTPOCHUS
M300paKEHUH B TUIOCKOM

3epKajie ¥ COOMPAIOIIEH JTMH3E;

—TPUBOJUTH IPUMEPHI/HAXOIUTh WH(OOPMAITHIO O TIPUMEPaAX MPAKTUICCKOTO
MCITOJIb30BaHUS (PU3MYECKUX 3HAHUHN B TTOBCEHEBHOM XKU3HU I 00CCTICUCHHUS

0€30MacCHOCTHU MPU OOPAIICHUH C TPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMH,
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COXpaHEHHUs 3/IOPOBBS U COOTIOJICHUSI HOPM SKOJIOTHUECKOTO MOBEICHUS B
OKpYKarolIen
cpene;
—OCYILECTBIISITH TOUCK HHPOpMAIUU (PU3UUECKOTO COACPKaHUS B CETU
NuTtepHer, camocTosATENbHO (HOPMYIUPYS MOUCKOBBIN 3aMpoOC, HAXOAUTh MYTH
ompeiesIeHHs] TOCTOBEPHOCTH MOTYyUYeHHOU HHGOPMAIIMK Ha OCHOBE UMEIOLITUXCS
3HAHUUM U JOTIOJIHUTEIbHBIX HCTOYHUKOB;
—MUCIOJIb30BaTh MPH BBITIOJHEHUHN YU€OHBIX 3aJJaHU HAYYHO-TTOMYJISIPHYIO
auTepaTypy GU3NYECKOro Co/IepKaHusl, CIPABOYHbIE MaTepUAIIbI, PECYPChI CETH
WNutepHer; BnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPEe0Opa3oBaHUs
uH(popMaIu 13
OJIHOM 3HAKOBOU CUCTEMBI B JPYTYIO;
—C03/1aBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIC COOOIIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJIEPKAHUS, TyOJTMIHO
MPEJCTABIATh PE3YJIbTAThI IPOEKTHOM WA UCCIIEA0BATEIbCKON 1€ TEIbHOCTH;
IIpU 3TOM I'PaMOTHO UCTOJIb30BaTh U3YYEHHBIN MOHSTUNHBIN anmapaTr u3y4aeMoro
pasnena pU3MKK U CONMPOBOXK/ATH BBICTYIICHHE MPE3EHTAUEH C YUETOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.
Conep:kanmne y4eOHOT0 mpeamMera
7 knacc 68 4/rox (2 4/Hen.)
Conep:kanmne y4eOHOT0 nmpeaMera
Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:Ka0ero Mupa (44aca)
dusznka — Hayka o npupojie. ABneHus npupoasl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BeMUnHbL. M3mMepenne puszndeckux BeauduH. Ou3ndeckue
npubopsl. [lorpemHocTs n3MepeHuit. MexxayHapogHas cucreMa enuauIl. Kak
¢du3nKa U Ipyrue eCTECTBEHHbIE HAYKH HU3y4aroT npupony. EctecTBeHHO-
HAy4HbIA METO/JI TO3HAHUS: HAOJI0IEHUE, TOCTAHOBKA HAYYHOT'0 BOIPOCa,
BBIIBIDKCHHUE TUTIOTE3, IKCIIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHUE
HaOomaemoro sieieHus. Onucanue
(bu3HUeCcKuX SBICHUN C TIOMOIIBIO MOJIEIEH.
Jemoncmpauuu.
1. MexaHnnueckue, TENIOBbIE, SJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznueckue TpudOPHI U IpoLeypa IPsIMbIX U3MEPEHUI aHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. Onpenenenuie 1eHbI IJICHUS IIKaIbl U3MEpPUTEILHOTO npubopa. M3mepenue
($U3UYECKUX BEJIUYKH.

2. I3mepeHune pacCTOSTHUM.
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3. U3mepenue 00bEMa )KUIKOCTU U TBEPJIOTO TeNa.
4. 3mepenne TemnepaTypsl IIPU OMOIIH KUIKOCTHOTO TEPMOMETPA.

Pa3znea 2. IlepBoHayaiibHbIe CBe/ICHUSI 0 CTPOCHUHU BelecTBa (5 4acoB)
CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. OTBITHI,
JTIOKa3bIBAIOIIHE TUCKPETHOE CTPOCHUE BellecTBa. J[BUKEHNE YaCTHIL
BemecTBa. CBsI3b CKOPOCTH JIBMKEHUS YACTHIL C TeMIiepaTypoil. bpoyHoBckoe
newxkenue, nudpdysus. BzaumoelcTBre YaCTUI] BEIIECTBA: TPUTSIKEHUE U
OTTaJIKUBaHHUE. ATperaTHbIE COCTOSIHUS BEIIECTBA: CTPOSHUE Ia30B, KUJIKOCTEH
U TBEPABIX (KPUCTALTUYECKHUX ) Tel. B3auMOCBSI3b MEXKy CBOMCTBaMH BEIIECTB
B Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Jemoncmpayuu

1. HabGmronenre OpoyHOBCKOTO JIBUKEHUS.

2. Habmoaenue nuddysuu.

3. Habmroienue siBeHU, 0OBSCHSIONIUXCS MPUTSHKEHUEM WIIH OTTAJIKUBAHHEM
YaCTHII BEIIECTRA.

Jlabopamopnuie pabomot u onvimol

1. U3mepenue pa3MepoB MajbixX Tel (C UCIOIb30BaHuEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSIKEHHUS.

Pa3nea 3. /IBu:xeHnue u B3aumojeiicteue tes (23 yaca)
Mexanunyeckoe ABUKeHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUYKECHHUE.
Cxopoctb. CpeaHssi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. PacuéT myTu u
BPEMEHU JIBMKEHUs. SIBJIeHHE MHEpLIMHU. 3aKOH UHEpIMU. B3auMmoiecTue Ten
KakK
IIPUYMHA U3MEHEHHS CKOPOCTH JABHKEHUS Tesl. Macca Kak Mepa HHEPTHOCTH
tena. [InorHocts BemecTBa. CBA3b IIIOTHOCTH C KOJTUYECTBOM MOJIEKYH B
eauHUIe 00BEMa BemecTBa. Crila Kak XapaKTepUCTHUKA B3aUMOICHCTBHS Tell.
Cuia ynpyroctu u 3akoH ['yka. 3MepeHue cuiibl ¢ HOMOIIBIO TMHAMOMETPA.
SBneHue TAroTeHus U cuia Tsbkectd. Cuila TSHKeCTH Ha ApYrux miianetax. Bec
tena. HesecomocTh. CroKeHHE CUII, HAIPABICHHBIX 110 OJHOU MPSAMOIA.
PaBnoneiicTBytomas cui. Cuna TpeHusi. TpeHue CKOJIbKEHHS U TPEHUE MOKOSI.
TpeHue B Ipupoae U TEXHUKE.

Jemoncmpayuu
1. Habnronenne MexaHu4ecKoro JBUKEHUS Tea.
2. I3amepeHne CKOpOoCTH NPSIMOJIMHEMHOTO JIBUKCHUS.

3. HaGnronenue siBIEHUS MHEPIIUHN.
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4. HaGntoneHue n3aMEeHEeHHsI CKOPOCTH MPH B3aUMOJECHCTBUU TEll.

5. CpaBHeHME MaccC MO B3aUMOJIEUCTBHIO TEJL.

6. CnoXeHue CuJl, HAIpPaBJIEHHBIX IO OJHOW MPSIMOM.
Jlabopamophuie padbomot u onvimol
1. U3mepenne Macchbl Tena Ha phIYaXHbIX BECax.
2. 3mepenue oobema Tena.
3. Onpenenenue mI0THOCTU TBEPAOTO TeNa.
4.I'pagyrpoBaHue IPY>KUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.
5.M3mepenune cuibl TpEHUs € MOMOILBIO IMHAMOMETpA.
6. ONbBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHus (aedopmaiun)
PY>KUHBI OT PUJIOKEHHON CUJIBI.
7. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI
JaBJICHUS U XapaKkTepa CONMPUKACAIOMINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJI, :KUIAKOCTEH U ra3oB (21 yac)

JHaBnenue. CriocoObl yMEHBIIICHUS M YBETMYCHUS JIaBlicHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBJIeHUs ra3za oT 00bEMa, Temnepatypsl. [lepenava napnenus
TBEPABIMU TEIAMU, KUIKOCTAMH U Tazamu. 3akoH [lackanda. I[lneBMaTnueckue
MAaIIMHbI. 3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT MIyOuHBL. ['mapocTatnueckuit
napanokc. Coobmaromuecs cocyabl. [ uapaBnnueckue Mexanu3smMbl. ATMochepa
3emuid 1 aTMocdepHoe naBieHue. [[puunHbI CyliecTBOBaHUS BO3IYIITHON
o6onouku 3emuu. OnbiT Toppuuemu. U3mepenne atMochepHOro TaBiIeHHUS.
3aBUCUMOCTH aTMOC(HEPHOTO

JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 115 uamepenus
aTMocdepHoro naBieHus. JleficTBUe JKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankuaronas (apxumeoBa) cuia. 3akoH Apxumena. [lnaBanue ten.
BosnyxonnaBanue.

JHemoncmpayuu

1. 3aBUCUMOCTB JaBIEHUS ra3a OT TEMIEPaTyphl.

2. Ilepenaya naBieHUs! KUIKOCTHIO U Ta30M.

3. CooO1aronecs: CoCyabl.

4. I'mapaBnuyecKui npecc.

5. [IposiBieHne nericTBUS aTMOC(HEPHOTO JTABJICHHMSI.

6. 3aBUCUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA OTPYKEHHOW YaCTH Tella U
MJIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM XKUJKOCTH.

8. YcnoBue niuaBaHus Te: IUIABAHUE WK MOTPY>KEHHUE Tell B 3aBUCUMOCTHU OT

COOTHOLIEHHS IUNIOTHOCTEN TEJA U KUIAKOCTH.
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Jlabopamophuie padomot u onvimol

1. Onpenenenne BBITAIKUBAIOLIEN CHJIBI, IEVCTBYIOIIEH HA IOTPYKEHHOE B
KUJKOCTb TEJIO.

2.BbIICHEHHE YyCIOBUI IJIABAHUS TEJa B 5KUJKOCTH.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIIEH CUJIBI,
JEHCTBYIONIECH HA TENO B JKUJIKOCTH, OT 00bEMa NOTPYKEHHOM B )KUJIKOCTh YACTH
T€Ja U OT INIOTHOCTH JKUIKOCTH.

Paznea 5. PabGora u momHocTh. JHeprus (15 yacoB)

Mexanundeckas padota. MougHocTb. [IpocThie MeXaHU3MBI: pblyar, 0JI0K,
HaKJIOHHas MIOCKOCTh. [IpaBuio paBHoBecus peryara. [IlpumeHenue npasuiia
paBHOBECUS

pbuara Kk 6110Kky. «3oq0T0oe npaBuiio» Mmexanuku. KIIJ] mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TeXHHKE. Mexanudeckas sHeprus. Kunernueckas
U IOTeHIManbHas 3Heprus. [IpeBpallienre 0THOro BUAa MEXaHUUECKOW SHEPTUU B
JIPYTOH.

3aKOH COXpaHEHHMS IHEPTUH B MEXAHUKE.

Jemoncmpayuu

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomot u onvimol

1. Onpenenenrie paboThI CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHHUU Tella T0
TOPU30HTAIIBHOW MOBEPXHOCTH.

2. BolisicCHEeHHE YCIIOBUI paBHOBECHS pblyara.

3. Onpenenennie KIIJ[ mpu nmoabeme Tena Mo HaKIOHHOW MJIOCKOCTH.

4. I3y4yeHue 3aKkoHa COXPaHEHUSI MEXaHHUYECKON SHEPIUH.

8 kiacc 68 u/roa (2 u/nen.)
Conep:xkanmne yueOHOI 0 nmpeamera
Pa3nea 1. TensioBble siBiienusi (224aca)

TennoBoe nBuxeHue. TemnoBoe paBHOBecHe. TemmepaTypa. CBA3b TEMIIEPATYPHI
CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS yacTull BayTpennsis sueprusi. CriocoObl
M3MEHEHHUSI BHYTPEHHEN SHEPTHUM: TeIJIoNnepeaada u coBeplilieHre padoThl. Bus
TEIIONEpEeaum:

TEIUIONPOBOIHOCTh, KOHBEKIHUS, N3irydyeHne. KomnuecTBo TernoTel. Pacuer

KOJIMYCCTBA TCIJIOTEHI IIPH TemI000MeHe. YI[GJIBHaH TEIIO0EMKOCTD BCIICCTBA.
23



TennooOMeH U TEII0BOE paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca.
[InaBnenue u OTBEpAECBaHNE KPUCTAINIMYECKUX BEMIECTB. Y A€IbHAs TEII0TA
rmaBneHusd. [lapoo6pazoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT
aTMoc(epHOro JaBjieHus. BiaXXHOCTh BO3yXa. DHEPrus TOIUIMBA. Y IeJIbHAS
Teryiota cropanus. OObSICHEHNE U3MEHEHHUSI arperaTHOIO COCTOSTHUS BEIIECTBA HA
OCHOBE MOJICKYJISIPHO-KUHETUUECKUX MpeacTaBieHuid. [IpuHIuner paboThl
teroBbIx apurarteneit. KIIJ[ termmoBoro nBurarens. TenmoBbie ABUTaTEIN U
3al[uTa OKPYKAIOLIEH Cpeabl. 3aKOH COXPAaHECHUS U MPEBPAICHUS SHEPTUU B
TEIUIOBBIX MPOLIECCaX.

Jemoncmpayuu

1. HabmroneHnue 6pOoyHOBCKOTO JABUKEHUS.

2. Habmoaenue nuddysuu.

3. HabGmroenue sSiBieHU cCMaYrBaHUsI M KalWIIISIPHBIX SIBJICHU.

4. HaGmrofieHre TerjaoBOTrO pacuiupeHus Tell.

5. I3MeHeHue naBieHus ra3a npu M3MEHEeHUU 00bEéMa U HarpeBaHUU WUJTU
OXJIAXKICHUU.

6. IIpaBuna usMepeHus: TeMIepaTypsl.

7. Buapl Termionepenayu.

8. OxJTaxxIeHre TIPU COBEPIICHUHU PAOOTHI.

9. HarpeBanue npu COBepIIeHUH PabOTHI BHEIIIHUMU CHUJIAMHU.

10. CpaBHeHUE TEMIOEMKOCTEN Pa3TUYHBIX BEILIECTB.

11. HaOmronenue KuneHus.

12. HaGmroieHre moCTOSHCTBA TEMIIEPATYPhl TIPH TUIABICHUH.

13. Moaenu TEMJIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimol

1. OnbITHI 110 OOHAPYKEHUIO TIEHUCTBUS CHIT MOJICKYJIIPHOTO MPUTSKCHUS.

2. OnBITHI 110 HAOIIOICHHUIO TEIUIOBOTO PACIITUPEHUS Ta30B, JKUIKOCTEH U TBEPBIX
TEN..

3. CpaBHEHHE KOJWYECTB TEIUIOTHI ITPH CMEITMBAHUU BOJIbI Pa3HOW TeMIIEpaTypHI.
4. 3mepeHue yiebHON TeIIOEMKOCTH TBEPJIOTO Tela.

5.M3mepenne BIaXHOCTH BO31yXa.

Paznen 2. Dnekrpuueckue siBjieHus (26 yacoB)

DnekTpu3anus Ten. J[Ba poaa 3JIeKTpUYeCKuX 3apsaoB. BzanmopaercTeue
3apsKEHHBIX TEJI. [[eTMMOCTh ANEKTPUUECKOTr0 3apsaaa. DIEKTPUUECKOE MOJIE.
Hanpsxénnocts anexkrpuueckoro nois. [[puHuun cynepno3uimm 3JeKTPUIECKUX

noJieil (Ha KauecTBEHHOM ypoBHe). Hocurtenu 35eKTpruuecKux 3apsJioB.
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DIieMeHTapHbIN 1eKTpruueckuil 3apsa. Ctpoenne atoma. [IpoBonHuku u
JIUBJIEKTPUKHU. 3aKOH
COXPAHEHHUS NEKTPUUECKOrO 3apsiaa. DNEKTPUUECCKHUM TOK. Y CIIOBUS
CYLIECTBOBAHMS JIEKTPUYECKOTO TOKA. ICTOYHHUKH MOCTOAHHOIO TOKA. [lencTBus
ANEKTPUYECKOTO
TOKa (TEIMJI0BOE, XMMUYECKOE, MAarHUTHOE). DJeKTpudeckas 1emnb. Cuia Toka.
Onekrpuueckoe HanpskeHne. ConpoTUBIEHNE IPOBOAHUKA. Y IEJIBHOE
CONPOTHUBIIEHUE BemecTBa. PeoctaTel. 3akoH OMa i1 ydacTKa LETH.
[locnenoBaTenbHOE U NMapasieIbHOE COEUHEHNE MTPOBOAHUKOB. PaboTa u
MOIIIHOCTb 3JIEKTPUUECKOTO TOKA. 3aKOH J[3koynsi— JIeHna. DneKkTpuyecKue nenu
U IOTpeOUTEINHN IIEKTPUUECKOM 2Heprun B ObITy. KOpoTKOE 3aMbikaHue.
Kongencarop.
Jemoncmpayuu
1. Dnexrpuzanus Ten.
2. JIBa poja 3IE€KTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.

. YCTPOWCTBO U AECUCTBUE AIIEKTPOCKOIIA.

. DNeKTpocTaTU4YeCKasi UHAYKIHSL.

3
4
5. 3aKOH COXpaHEHUs PIEKTPUUECKUX 3apsI0B.
6. [IpOBOAHUKH U TUAIIEKTPUKHU.

7. MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.

8. cTOYHMKH OCTOSHHOTO TOKA.

9. JleficTBUS SIEKTPUYECKOTO TOKA.

10. DnexkTprudecKkuil TOK B AKUIKOCTH.

11. T"a30BbIii pazps.

12. I3mepenue cuiibl TOKa aMIIepMETPOM.

13. 3mepenue 2eKTPpUYECKOTro HAPSAKEHUS BOJIbTMETPOM.

14. Peoctar u Mara3uH CONpOTUBIICHUN.

Jlabopamopnuie pabomot u onvimol

1. OnbIThI 110 HAOIIOICHUIO DIIEKTPU3AINH TEJl IPU COMPUKOCHOBEHUU.

2. COopka dIEKTPUUECKON LN U U3MEPEHUE CUITBI TOKA B €€ Pa3IUIHbBIX
y4acTKax.

3. U3smepenne HanpspDKEHUS HA Pa3IMIHBIX YIaCTKaX dJIEKTPUUYECKOH TETH.
4.PerynupoBaHUE CHUJIBI TOKA PEOCTATOM.

5.M3mepenure conpoTUBIEHUS MPOBOHUKA ITPU MTOMOIIM aMIIepMeTpa u
BOJIbTMETpA.

6.3MepeHre MOIITHOCTH U Pa0OThI TOKA B AJIEKTPUUYECKOMN JIaMII€.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IM ONEPEYHOr0 CEYEHUs U MaTepHaa.

8. [IpoBepka npasuia CIOKEHUS HANPSIKEHUHN TP MTOCIEI0BATEILHOM
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COEIMHEHUHU JIBYX PE3HCTOPOB.
9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA MPU MapajieIbHOM COESUHEHUN
PE3UCTOPOB.

Paznen 3. DaekrpoMarHuTHbIe siBJeHHus (6 YacoB)

ITocTosiHHBIC MarHuThl. B3aumoaencTBUE NOCTOSIHHBIX MAariuTOB. MarHuTHoe
nosie. MarauTHoe 1mojie 3eMJIM U €ro 3HaueHHe I Ku3HM Ha 3emiie. OTbIT
Opcrena. MarHuTHOE TOJI€ JIEKTPUUECKOr0 ToKa. [[puMeHeHne 31eKTPOMarHuToB
B TeXHHKE. J[efICTBHE MAarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIIb TOCTOSIHHOTO TOKa. MlcoJib30BaHUE AIIEKTPOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Jemoncmpayuu:

1. B3auMmoaeicTBrEe TOCTOSHHBIX MATHUTOB.

2. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.

3. OnbIT DpcTena.

4, MarauTHoe 10JIe TOKa. DJIEKTPOMarHur.

5. JleficTBME MAarHMTHOTO MOJIA HA MTPOBOJHUK C TOKOM.

6. DJIEKTPOIBUTaTENIh TOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol

1. COoopka »ieKTpoMarHuTa U UCIIbITAHUE €T0 JeHCTBHS.

2.MccnenoBanye MariuTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MAarHUTOB.

3. UccnenoBanue AeiCTBUS SJIEKTPUICCKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
4.3yueHue 3JIEeKTPUYECKOro JBUTATENs MOCTOSHHOTO TOKa (Ha MOJICIIH).

Pa3znen 4. CBeroBble siBjienusi (14 yacos)

Ncrounuku cera. [IpsmonuueiiHoe pacnipocTpaHeHue cBeTa. 3atMeHus: CoJiHLA U
JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomiienune cBera. 3akoH npeaomiieHus ceeTa. [lolHOe BHYTpEeHHEe OTpaKeHue
cera. JIunza. Xon mydeit B munze. OnTudeckas cuia JuH3bl. M300pakenue,
naBaemoe JIMH30i. ['1a3 kak ontrueckas cuctema. OnTH4ecKrue npudopsbl.
bimM30pyKOCTh M JaTbHO30PKOCTb.

Hemoncmpayuu

1. IIpsMonuHETHOE pacIpOCTPaHEHUE CBETA.

2. OTpaxxeHue CBeTa.

3. Ilonydenue n3o0paxeHUM B MIIOCKOM 3€pKalie.

4. IIpenomneHnue cBera.

5. Xop nyueit B coOuparolieid JIMH3e.
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6. X0 ay4yen B pacCenBarOLIEH JIMH3E.

7. Ilonydyenune nzo0paxeHUu ¢ MOMOIIIBIO JIMH3.

8. Mopens ria3sa.

Jlabopamophuie padomot u onvimol

1. [Tony4yeHnue n300pa>keHus MPU MOMOUIH JIUH3BIL..

2. OnbITHI O U3YYEHUIO XapAKTEPUCTUK U300paKeHUs MIPEAMETA B IIIOCKOM
3epKa’e.

3. OnbITHI 110 ONPEAEICHNUIO (POKYCHOTO PACCTOSTHUS U ONTUYECKON CUJIBI
coOuparonieit JTUH3HI.

9 kaacc 102 4/rox (3 4/Hen.)
Conep:kanmne y4eOHOT0 nmpeamera

Pa3nen 1. 3akoHbl A1BUKEHNSI M B3auMojeicTBus TeJ (34 yaca)

Mexanunyeckoe ABWkeHUEe. MartepuanbHas Touka. Cuctema orcuéra. [1yTs,
CKOpPOCTb, IiepeMelieHne. PaBHomepHoe npsimoiinHeliHoe aBkenue. ['paduieckoe
IpeACTaBIEHUE MPSIMOIMHENHOTO paBHOMEPHOTO ABUKEHHs. HepaBHOMEpHOE
npsMoIMHENHOE ABMKeHHe. CpeHss 1 MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHHUH. Y CKOpeHHe. PaBHOYCKOpEHHOE MPSMOJIMHENHOE
nBukeHne. CKOpOCTh MPSIMOJIMHENHOTIO PABHOYCKOPEHHOTO JIBUKEHHUS.
[lepeMenieHre npu NpIMOJIUHENTHOM PABHOYCKOPEHHOM JABUKEHHH.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBWKEHUS. MHepuuaabHble CHCTEMBI OTCUETA.
[Tepsoiii 3akoH HeroTona. Bropoit 3akon HetoToHa. Tpetuit 3akon HprotoHa.
[Tpunun cynepnosunuu cuil. CBoOoaHOE NazieHue. JBikeHue tena, OpoieHHOTO
BepTUKaIbHO BBepX. HeBecomocTh. Cuia TAKECTU U 3aKOH BCEMUPHOTO
TATOTEHHUA. Y CKOpeHue cBoOOHOTO manenus. JBmwkenne mianet Bokpyr CoiHIa.
Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TpeHHUs! CKOJIbKEHHUS, CUila
TPEHUSI IOKOsA, IPYrUe BUAbI TPEHUA. PABHOMEpPHOE NIBUKEHHE IO OKPYKHOCTH.
ITepuon m wactora obpamenus. LleHTpocTpeMUTEILHOE YCKOPEHHE.
UckyccTBennble ciyTHUKY 3eMiau. UMnynbce Tena. 3meHnenne ummnyiibca.
NMnynbe cuiibl. 3aKOH COXpaHEHUSI UMITYJIbca. PEakTUBHOE JIBH>KEHHUE.
Mexanunueckast paboTa 1 MOIIHOCTh. PaboTa cuil TSKeCTH, yIpyrocTy, TPEHUSL.
Cas3b sHeprun u paboThl. [loTeHInanpHas SHEepTHs Tea, MOIHITOrO Hal
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHEeprus cxaToi npyxuHbl. Kunernueckas
sHeprud. Teopema 0 KWHETUYECKON SHEPTUH. 3AKOH COXPAaHEHUSI MEXAHUYECKON
SHEPIUHU.

Jemoncmpayuu
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1. Habmonenne MexaHM4eCKOro JBMKECHHSI TeJla OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHUE MyTeH U TPACKTOPUH ABIKEHHUS OJTHOTO M TOTO )K€ Tea
OTHOCHUTEIIFHO Pa3HBIX TEN OTCUETA.

3. 3aMepenne CKOpOCTH M YCKOPEHUS IPSIMOTMHEHHOTO ABIKECHUSL.

4. HabGmtoneHnue ABMKEHUS Tella 10 OKPYKHOCTH.

5. Habmonenne MexaHM4eCKHUX SIBJICHHMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBIKEHHUU OTHOCHTEIHLHO
KabuHeTa QU3HKH.

6. 3aBHCHMOCTh YCKOPEHHSI TeJIa OT MacChl TeJa U JEHCTBYIOIICH Ha HErO CUIIBI.
/. Habmoienrie paBeHCTBa CUJI TPU B3aUMOJICHCTBUU TEll.

8. [lepenava uMIynbca Ipy B3aMMOICHCTBUH TEJ.

9. [IpeoOpazoBaHusi SHEPTUU MTPU B3aUMOJICUCTBUH TEJl.

10. CoxpaHeHHe UMITYJIbCca ITPH HEYIPYTOM B3aUMO/ICHCTBUN

11. CoxpaHeHHe UMITYJIbCa TP a0COTIOTHO YIIPYTOM B3aHMOJICHCTBHH.

12. CoxpaHeHHe MEXaHMYECKON YHEPTHH TIPH JBIKEHUH TeJia MOJ IeHCTBUEM
TPY>KUHBI.

Jlabopamopnuie pabomot u onvimol

1. UccnenoBanue paBHOYCKOPEHHOTI'O ABMKEHUS 0€3 HauaJbHON CKOPOCTH.

2. U3mepenue yckopeHusi CBOOOAHOTO HaieHHUs.

3. OnBITHI 110 OINIPENETICHUIO YCKOPEHUS Tejla PU PpaBHOYCKOPEHHOM JIBHKEHUU T10
HAKJIOHHOM MJIOCKOCTH.

4. OnbITHI IO UCCIIEJOBAHUIO 3aBUCUMOCTHU CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOTO J1aBJICHUSI.

5. OnbITHI 10 onpeieNieHuI0 Ko PUIIMeHTa TPEHHS CKOJIbKCHUS.

6. OnBITHI 110 ONPEETCHUIO KECTKOCTU MPYKHUHBI.

7. OnBITHI 110 OIPEIEICHUIO paOOThI CUJIBI TPEHUS TPU PAaBHOMEPHOM JIBUKECHHUH
TeJla 0 TOPU30HTAJILHON MOBEPXHOCTH.

8. OnBITHI 110 U3YUEHUIO 3aKOHA COXPAHEHUSI SHEPTUU.

Paznen 2. Mexanuueckue Koje0aHus U BoJHbI. 3BYK (14 yacoB)

KonebarenpHoe aBuxkeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: IEPUOI,
4acToTa, aMIUTUTy1a. MaTeMaTHIeCKH M IPYKUHHBIA MasTHUKH. CBOOOHBIC
Kojebanus. ["'apMonndeckre KonebaHus. 3aTyXarIIe U BEIHYKICHHBIC
kosieOanus. Pesonanc. [IpeBpatienre s3HEpTUu MpU KoJieOaTeIbHOM JIBUKCHHH.
Mexanndeckue BoHbI. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipo10sibHEIE 1
TOoTepeyYHbIe BOTHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ PaclpOoCTpaHEHUs. 3BYK.

I'poMkoCTh 3ByKa U BbicoTa ToHAa. OTpakeHue 3Byka. HPpa3ByK U yIbTPa3BYK.
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Jemoncmpayuu

1. HaGmronenue xonebanuii TeN MO AEMCTBUEM CHIIBI TSKECTH U CHJIBI YIIPYTOCTH.
2. HabGntonenue koneOaHuii rpy3a HA HUTU U HA NIPYKUHE.

3. HabmroeHue BBIHYKACHHBIX KOJIeOaHUM U pe30HaHCa.

4. PacnpocTpaHeHHe MPOJI0IAbHBIX U ONEPEYHBIX BOJH (HA MOJENH).

5. HaGmoeHrie 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKNI PE30HAHC.

Jlabopamopnuie padomut u onvimol

1. UccnenoBanue KojaeOaHU HUTSIHOTO MasiTHUKA.

2. OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh Meproa KojieOaHUu| MPy>KMHHOTO
MasiTHUKA OT MAaccChl rpy3a U KECTKOCTU MPYKUHBI.

Pa3zznen 3. DiIeKTPOMArHUTHOE 10JIE U JIEKTPOMATHUTHBIE
BOJIHBI (24 yaca)

MaruautHoe nose. HanpaBineHue Toka v HarpaBJieHUE JTUHUN €r0 MarHUTHOTO
noJist. OOHapyKEeHWe MAarHUTHOTO TIOJISI TI0 €T0 ACHCTBUIO Ha DJIEKTPUUYECKHUM TOK.
[IpaBuiio seBou pyku. MHIyKUIKMss MarHuTHOTO NoJist. J{eCTBME MarHUTHOTO TTOJIS
Ha JBKYIIYIOCS 3apsbKeHHYIo yactuny. Cuna Amnepa u cuna JlopeHua.
MaruauTHbIi ToToK. OnbITel @apajes. SBieHre IEKTPOMArHUTHON MHIYKITUU.
[IpaBuiio Jlenua. fABnenne caMonHAyKIMU. [lonydeHne nepeMeHHoro
AIEKTPUUECKOro Toka. TpaHchopMatop. DIEKTPOMAarHUTHOE TOJI€.
DNeKTpOMarHuTHbIe BOJHBI. CBOMCTBA

AJIEKTpOMarHuTHBIX BoJH. [lIkana snexTpoMarauTHEIX BoJIH. KosebaTenpHbIM
KOHTYp. Mcnosib30BaHM€e 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Turnbl onTHYecKuX CIEKTPOB. [IponcxoxkaeHNE TUHEWYATBIX CIIEKTPOB.
JHemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. Onbitel Dapajes.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnuie padbomot u onvimol

1. 3y4eHune sABIEHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

2.HabnroaeHue CrjIonHOro 1 JIMHENYaThIX CIIEKTPOB UCITYCKAHMUS.

3. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3AMMOICHCTBUS KATYIITKH C
TOKOM M MAarHuTa OT CUJIbl TOKA W HAIIPABJIEHUS TOKA B KaTYIIKE.
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Paszpnen 4. Ctpoenne aToMa M1 aTOMHOI'O siIpa, MCIIOJb30BaHHE IHEPIr MU
aToMHBbIX saaep (17 yacos)

PannoaktuBHOCTh. OnbiTHl Pe3epdopaa u mianetapHas Mojiens aroma. Mojenb
atoma Tomcona. PaguoakTuBHBIE PEBpAIICHUSI ATOMHBIX SIAEP.
DOKCIepUMEHTAIbHBIE METOJIbI UCCIEIOBAHUS YacThll. PanoakTUBHEIE
npeBpaiienus. [lepuos monypacmnaja aTOMHBIX

saaep. OTKpbITUE TPOTOHOB U HEUTPOHOB. CocTaB aTOMHOTO siapa. Hykionnas
MOJeJIb aTOMHOTO sifipa. M3oTonsl. SnepHbie cuibl. SnepHbie peakiuu. 3aKOHbI
COXpaHEHHMs 3apsJI0BOI0 U MAaCCOBOTO YUCEI. DHEPTHUs CBSI3M aTOMHBIX SIIEP.
HedexT macc.

Peakiiuu cuntesa u nenenus saep. Llenmnas peakuus. SnepHas sHepreTrka.
AtomHast HepreTuka. TepmosiiepHas peakuus. JleicTBUS paTuoaKTUBHBIX
U3JIYYCHUHN Ha KUBBIC OPTaHU3MBI.

Jemoncmpayuu

1. CrieKTpbl U3JIYyYEHUS U TMOTJIONICHHUS.

2. CrexTpsl pa3InyHbIX ra30B.

3. Cnektp Bojopoaa.

4. PaboTa cu€TunKa HOHUZUPYIOUTUX U3TyUEHUH.

Jlabopamopnuie pabomot u onvimol

1. U3yuenue aenenus suep ypaHa mo gororpaduu Tpekos.

2. V3yuenue TpeKoB 3apsiKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusim.

Paznen 5. Ctpoenue u 3Bosonusi Becesiennoii (5 yacos)
Cocras, ctpoenue u npoucxoxaeHue ConHeuHoi cuctembl. bosbinne niaHeTs
Conneunoii cucteMbl. Mansie Tena ConHedHor cuctembl. CTpOCHHUE, U3TyYEHUE U
sBosonus ComnHia u 3Be31. CTpoeHue u 3BotoIus BeeneHHoii.
JHemoncmpayuu
1.Cnaiinpt wu pororpadun HeGECHBIX 00BEKTOB
2.Cnaitnpl unu Gororpadun 3eMiu, MIIaHEeT 36MHOU TPYIIIBI U IJIAHET-TUTAHTOB.
3.Tabnuma «Ctpoenne Connnay. @ororpadun COMTHEUHBIX MATECH, COJTHEYHOM
KOPOHBI.
4.Dotorpaduu ramaKTHK.

Pa3nen 6. UTorosoe mosropenue (8 yacon)
3aKOHBI B3aMMOJICUCTBUS U IBUKEHUS Tell. MexaHnyecKue KojaeOaHus U BOJIHBI.
DneKTpoMarHuTHoe noje. toropas KOHTposibHast paboTa. AHAIU3 OIIUOOK
UTOTOBOM KOHTPOJbHOM paboThl. [loBTOpEHUE.
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TemaTu4yeckoe IIIAHUPOBAHUE

pa
34

na
/

HazBanue
TEMBbI paszena

Kon
u
yec
TBO
qac
OB

Opranuzanusi BOCIUTATEIbHOTO
NOTEeHIMala ypoka
(BuABI U POPMBI JEATETHHOCTH)

dopm
bl
KOHTp
0JIs

7 Kjaace

dusuka u eé
poJib B
[MO3HAHUH
OKpYKaroIIer
0 Mupa.

noOyKaTh 00yJaroIuXxcs co0JI01aTh Ha
ypOKE OOIIETIPUHATHIC HOPMBI
TIOBE/ICHUS, TIPaBHJIa OOIICHUS CO
CTapmUMHU(yIUTETIEM) ¥ CBEPCTHHKAMHU
(oOy4aroruMucst);

IIPHUBJICKATh BHUMAHHE 00yJarOMUXCs K
IIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
YPOKE SIBJIEHUM, IIOHITHUM, TIPUEMOB;
UCIIOJIb30BaTh BOCIIUTATEIbHbIE
BO3MOKHOCTH COZAEpKaHUS YIeOHOTO
npeaMeTa yepes3 moaoop
COOTBETCTBYIOIIUX TEKCTOB JJI YTCHUS,
3a/1a4 JAJi perieHusl, MpoOIEeMHBIX
CUTYaIUii JJ1s1 00CYXKJIEHHUS B KJIacce;
NPUMEHSTh HA YPOKE HHTEPAKTUBHBIE
dbopMBI pabOTHI ¢ OOYJAFOIITUMUCS :
rpynmnoBasi paboTa win paboTa B mapax,
KOTOpBIE y4aT 00y4YaroIMUXCs KOMaHTHON
paboTe 1 B3aMMOJICUCTBHIO C APYTUMH
00yJaromMHUMHUCS;

JLp.Ne

[IepBonavanp
HBIE CBEJACHUS
0 CTPOEHUU
BEILIECTBA

noOykI1aTh 00y4aromuxcs coOI01aTh Ha
ypOKE MPUHITUTIBI YIEOHON JUCITUTUTHHBI
¥ CaMOOPTaHMU3AINH;

NPHUBJICKATh BHUMAaHHUE 00YyUYaIOIUXCS K
o0cyxaaeMoi Ha ypoke uHpopMaiuu,
AKTUBU3AIIMU TTO3HABATEIBHOMN
JEATEeIbHOCTU 00y4YaroInuXcs;
OpPraHU30BBIBATH IS O0YUYAOIIUXCS
CUTyalluil CaMOOIEHKH (KaK y4eOHbIX

No2,

K.p.
Nel
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JTOCTHKEHUN OTMETKaMU, TakK U
MOpPaJIbHBIX, HPABCTBEHHBIX,
IPaKIaHCKUX MTOCTYMKOB);

OMOYb O0YJAIOUTUMCSI B3TJISIHYTh Ha
y4eOHBIN MaTepuall CKBO3b MPU3MY
YeJI0BEUYECKOM IICHHOCTH;
peanu30BbIBaTh BOCIIUTATEIIbHbBIC
BO3MO>KHOCTH B Pa3JIMYHBIX BUIAX
NEATEeIIbHOCTH 00yUYaroIuXcs CO
CJIOBECHOM (3HAKOBOM) OCHOBOM:
cucTeMaTu3aius yueOHOro MaTepuaia;
MPUMEHSTH Ha YPOKE MHTEPAKTUBHBIE
dbopMBbI pabOThI ¢ O0YYAIOIITUMUCS :
JTMCKYCCHUH, KOTOPBIE JAI0T
00yJaromuMcsi BO3SMOKHOCTh
pruoOpPECTU OMBIT BEJICHUS
KOHCTPYKTUBHOTO Jiajiora

JIBr>KEHUE U
B3aUMOJICHCT
BHE TEI

23

UHUIMUPOBATH 00yUYaIOIIUXCS K
00CYXJIEHHIO, BRICKA3bIBAHUIO CBOETO
MHEHUs1, BBIPAOOTKE CBOEr0 OTHOIIEHUS
0 TMOBOAY MOJIy4aeMoOil Ha ypOKe
COIIMAJIbHO 3HAYUMOI HH(pOpMaIINH;
OpraHU30BbIBATh B paMKaX ypoKa
MPOSBJICHUN aKTUBHOM KU3HECHHOU
MO3UIIMH 00 YyJaIOIIUXCS,
OpraHU30BbIBATh UHANBUYATbHYIO
y4eOHYIO e TEIHbHOCTB;

OMHPATHCS HA KU3HEHHBIN OTIBIT
00y4Jaromuxcs, MPUBO/IS TCMCTBEHHBIN
pUMepbI, 00pa3bl, MeTaQopsl — U3
OJIM3KUX UM KHUT, (PUITEMOB,
KOMITBIOTEPHBIX UTD;

MOJIEJTUPOBATh HA YPOKE CUTYAIIUH TS
BBIOOpA MOCTYNKA 00YYaIOUMUCS
(TexcTsl, nH(MOTpaduKa, BUALO U JP);
peanu30BBIBATH BOCITUTATEIIHHBIC
BO3MOYXHOCTH B Pa3IMYHBIX BUJAX
NEATENHHOCTH 00YJaIONTUXCsl HA OCHOBE
BOCTIPHUSITHS 3JIEMEHTOB

JLp.Ne

1.p.Ned
JLP.Ne

JLp.Ne
6,11.p.
Ne7
K.p.Ne2
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NIENUCTBUTEILHOCTU: HAOIIOIEHUE 3a
JEMOHCTPALUSAMH YUUTEISA, IPOCMOTP
y4€OHBIX (PUIIBMOB;

JlaBneHue
TBEPBIX TET,
JKUJAKOCTEHN U
rasos.

21

noOy>K1aTh 00yUYaronuxcsi Co0II0AaTh Ha
ypOKe OOIIENPUHSTHIE HOPMBI
NOBE/ICHMSI, PaBKJia OOILEHUS CO
cTapmnMu (y4uTesieM) U CBEPCTHUKAMU
(oOy4aroruMucs);

peanr30BBIBATH BOCIIUTATCIIBHBIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAX
NEATEeIIbHOCTH 00YyUYaroIINXCs CO
CJIOBECHOM (3HaKOBOM) OCHOBOW: BBIBOJIBI
U JI0Ka3aTebCTBO (hOPMYII, aHAIIU3
dbopmyi, pereHrue TEKCTOBBIX
KOJIMYCCTBEHHBIX M KAUECTBCHHBIX 3a]1a4,
BBITIOJTHEHUE 3aJIaHUI 110 Pa3rPaHUUYCHUIO
TIOHSITHI peaTn30BbIBAThH
BOCIIUTATENIbHbIE BOBMOKHOCTH B
Pa3TUYHBIX BUIAX JEATEIHLHOCTU
00y4Jaromuxcs Ha OCHOBE BOCTIPUSTHS
AJIEMEHTOB JIEHCTBUTEILHOCTH:
HaAOJIIO/IEHKE 32 JIEMOHCTPAIUsIMU
YUHUTEIIS, MPOCMOTP yU4eOHBIX (PHUIBMOB;
WHUIIUUPOBATH U MOJJICPKUBATH
UCCJIeI0BATEIBCKYIO IEATEIHbHOCTD
0o0y4Jarommxcs B paMKax peanu3aiuu
UMU UHAUBUIYaAITbHBIX U TPYITOBBIX
UCCJIeI0BATEIHCKUX TIPOEKTOB, YTO 1ACT
00yJaromuMcsi BO3MOKHOCTB
npHOOPECTH HABBIK MyOIMIHOTO
BBICTYIUJICHUS TIEPE ayAUTOPHUEH,
apryMEHTHUPOBAHMSI 1 OTCTAUBAaHUS CBOCH
TOYKH 3PCHHUS;

NPUMEHSTH Ha YPOKE WHTEPAKTUBHBIE
(dbopMBI pabOTHI ¢ O0YJAFOIITUMUCS :
BKJIFOUCHHE B YPOK HUTPOBBIX MPOIIETYP,
KOTOPBIE CTIOCOOCTBYIOT HATAXKUBAHUIO
MO3UTHUBHBIX MEKITMYHOCTHBIX
OTHOIIECHHUH B KJacce;

JLp.Ne
8,IL.p.
Ne9,
K.p.Ne3
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BBICKa3bIBaTh CBOW MHTEpEC K
YBIICYCHHSIM, MEUTaM, KU3HEHHBIM
IUIaHaMm, npodseMam Jeteit/
o0ydJaromuxcs B KOHTEKCTE COACPIKaHUSI
y4eOHOro npeamMera

Pabota u
MOIIHOCTb.
OHeprusi.

15

IIPHUBJICKATh BHUMAHHUE 00yJaIONMUXCS K
obcyxnaeMoi Ha ypoke nHpopMmaiuu,
AKTUBU3AIlMU TTO3HABATEIIBHOMN
NeSATENbHOCTH 00yYatouInxcs;
PUMCHSATH Ha YPOKE HHTEPAKTUBHBIE
dbopMbI pabOThI ¢ O0YYAOIITUMUCS :
WHTEIUICKTYaIbHbIC UTPHI,
CTUMYJIMPYIOIIKE MTO3HABATEIHHYIO
MOTHUBAIINIO 00yUYarOIIUXCS;
yCTaHABJIMBATh JOBEPUTCIbHBIC
OTHOIICHUS MEXTY YUHUTEIEM U
00YYarOIIMMHUCS, CIOCOOCTBYIOIIIMX
MO3UTUBHOMY BOCTIPUATHIO YUAIITUMUCS
TpeOOBaHUMN U MIPOCKO YUUTEIS;
UCIIOJIb30BaTh BOCIIUTATEIbHBIE
BO3MOKHOCTH COJICPIKAHUSI yIeOHOTO
npeaMeTa yepes3 moaoop
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
3a/1a4 JAJis perieHusl, mpoOIEeMHBIX
CUTYaIUii JJ1s1 00CYXKJIEHHUS B KJIacce;
peaNn30BBIBATH BOCIIUTATEIIbHbBIE
BO3MOYXHOCTH B Pa3IMYHBIX BUJAX
NESATETHHOCTH 00YJaIONIUXCsl HA OCHOBE
BOCTIPUSITHS DJIEMEHTOB
JEHCTBUTEIHLHOCTH: HAOTIOIEHUE 32
JEMOHCTPAIUSAMH YUUTEIIS, TPOCMOTP
y4eOHBIX (DUITEMOB;

OpraHU30BBIBATh B paMKaX ypoKa
MOOIIPEHNEe YICOHOM/COTTnanbHOM
YCTICTITHOCTH;

OMHUPATHCS HA KU3HCHHBIN OTIBIT
00yyJaroImuxcs ¢ y4eToM
BOCTIUTATEIILHBIX 0a30BBIX
HanmoHanbHBIX IleHHocTer (BHI);
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dbopMupoBaTh y 00y4arOUUXCsl KyJIbTypy
3JI0POBOTO U OE€30IMacHOr0 00pasa KU3HH;
CO3/1aBaTh TOBEPUTEIIbHBIN
IICUXOJIOTUYECKUN KIIUMAT B KJIACCE BO
BpEMS YPOKa;

OpraHU30BbIBaTh MIEPCTBO
SPYAUPOBAHHBIX 00YUAIOIMIMUXCS HAJ UX
HEYCIEBAIONIUMHU OJHOKIACCHUKAMU,
JA0IIKe 00yJarouMCsl COIIMAIBHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U
B3aMMHOM TTOMOIIIH;

PUMCHSATH Ha YPOKE WHTEPAKTUBHBIC
dbopMBbI pabOThI ¢ O0YYAIOIITUMUCS :
BKJIFOUEHHUE B YPOK UTPOBBIX MPOIIEAYD,
KOTOPBIE IOMOTAIOT YCTaHOBJICHHUIO
n00poxkenaTeIbHON aTMochephl BO
BpEMS YPOKa;

peann30BBIBATH BOCIUTATEIIbHbBIE
BO3MOXHOCTH B Pa3JIMYHBIX BUJAX
NEeSATEeNHHOCTH 00YJaIOUUXCsi CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
CUCTEMaTH3alus Y4eOHOT0 MaTepuana;
BOCIIUTHIBATH Y 00YYAIOIINXCS YYBCTBO
YBOKECHUS K KU3HU IPYTUX JIOJIEH U
»KM3HHU BOOOIIIE;

OpraHU30BBIBATH IS 00YUYaIOIINXCS
CUTyaluii KOHTPOJISI U OLIEHKH (KaK
y4eOHBIX JOCTHKEHUN OTMETKAMHU, TaK U
MOPAJbHBIX, HDABCTBEHHBIX,
rpaXkJaHCKUX MOCTYITKOB)

Htoro 68 JLp.-
11,
K.p.-4
8 kiacce
TennoBsie 22 | moOyxxaaTh oOydarommxcs coomonats Ha | JI.p.Ne
SIBJICHUS YpOKE IPUHIUIIBI yUeOHON TUCHUIUIUHBL | 1,
Y CaMOOPraHU3alH; 1.p.Ne2
OpraHU30BBIBATH IE(PCTBO , K.p.
SPYAUPOBAHHBIX 00YJAIOIIUXCS HAJ UX Nel,
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HEYCIEBAONIUMHU OJHOKIACCHUKAMU,
JAoIIKe 00y4aronuMcsl COIIMAIbHO
3HAYUMBINA OMBIT COTPYTHUYECTBA U
B3aMMHOM MOMOIIH;

MPUMEHSATH Ha YPOKE UHTEPAKTUBHBIC
dbopmbl pabOThI ¢ O0YYAOIITUMUCS :
JUCKYCCHUH, KOTOPBIE JAI0T
00y4JaromumMcsi BO3SMOKHOCTh
pruoOpECTU OMBIT BEJICHUS
KOHCTPYKTUBHOTO JIUAJIOT;
peanu30BbIBaTh BOCIIUTATEIIbHbBIC
BO3MO>KHOCTH B Pa3JIMYHBIX BUIaX
NEATEeIIbHOCTH 00YyUYarOIINXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
cucTeMaTH3ainus yueOHOro MaTepuasa
peanu30BbIBaTh BOCIIUTATEIIbHBIC
BO3MO>KHOCTH B Pa3JIMYHBIX BHIaX
NEeSATEeNHLHOCTH 00YJaIoUUXCsi CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
caMoCToATeNbHas paboTa ¢ yUeOHUKOM,
paboTa ¢ HayYHO-TIOMYJISIPHON
JUTEPATypoM, OTOOp U CpaBHEHHUE
MaTrepuasa Mo HECKOJIbKUM NCTOYHUKAM;
MIPOEKTUPOBATH CUTYAIIMH B COOBITHSA,
pa3BUBAIOLIUE KYJIbTYpPY MEPEKUBAHUN U
[IEHHOCTHBIEC OPUEHTALIUH PEOCHKA;
noOyk1aTh 00y4aromuxcs coOI0IaTh Ha
ypOKE MPUHIUIIBI Y4eOHOU TUCITUTUTHHBI
Y CaMOOpPraHHU3allny;

NPUMEHATHh HA YPOKE UHTEPAKTUBHBIC
dbopMBI pabOTHI ¢ O0YJAFOIITUMUCS :
y4eOHBIEC TUCKYCCUH, BUKTOPHUHBI,
POJIEBBIE UTPHI, YICOHBIC TTPOCKTHI;
BO3MOKHOCTH B Pa3JIMYHBIX BUIAX
NEATEeIbHOCTU 00YyUYaroIIMXCsi HA OCHOBE
BOCIIPUSITUSI JIEMEHTOB
JNEUCTBUTEIILHOCTH: aHAIU3 MPOOJIEMHBIX
CUTYAaLNi;

peanu30oBbIBaTh BOCIIUTATENIbHbBIC

J.p.
No3 x.p
No2
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BO3MOXXHOCTH B Pa3IMYHBIX BUIAX
NEATEeIbHOCTH 00YyUYaroIINXCsl CO
CJIOBECHOM (3HaKOBOM) OCHOBOIA:
CITyIIIaHUE ¥ aHAJIU3 BBICTYIJICHUH CBOUX
TOBAPHILEH;

IPOCKTUPOBATH CUTYAITUH M COOBITHS,
Pa3BHUBAIOIINE YMOIIMOHATLHO-
IIEHHOCTHYIO cepy 00ydaronierocs;
o01arbes ¢ oOydaronuMucs (B auasore),
NPU3HABATh WX JIOCTOMHCTBA, IOHUMATh U
NPUHUMATh UX

DIIEKTPUUYECK
ue SIBJICHUS

26

NIPHUBJICKATh BHUMAaHHUE 00YyJaroNuXCs K
IIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
YPOKE SIBJIEHUM, ITIOHITHM, TPUEMOB;
OpraHU30BBIBATh B paMKaX ypoKa
MOOIIPEHNEe YueOHOM/ColmaabHON
YCIICIIHOCTH;

OpraHU30BbIBATh UHIANBUYATbHYIO
y4eOHYIO IS TENbHOCTD;

OpraHu30BaTh IPYIIIOBBIE POPMBI
yueOHOU esITeIbHOCTH; BOCITUTHIBATD Y
00y4Jaromuxcs YyBCTBO YBAKEHUS K
KU3HU JPYTUX JOJIEH U KU3HU BOOOIIIE;
pPa3BUBATh y 00yYAIOIIUXCS
MO03HABATEIbHYIO aKTUBHOCTD,
CaMOCTOATEIbHOCTh, HHUIIMATHUBY,
TBOPYECKHE CTIOCOOHOCTH;

dbopMHUpOBaTh y 00YUAIOIIUXCS KYIbTYPY
3I0POBOT0O U O€30MacHOTO 00pa3a KU3HH;
peann30BBIBATH BOCIIUTATEIIHHbBIE
BO3MOXHOCTH B Pa3IMYHBIX BUJAX
JEATSIIbHOCTH 00YyJarOIIUXCS CO
CJIOBECHOM (3HaKOBOM) OCHOBOM:
CITyIIaHWE ¥ aHAJIN3 BBICTYIUICHUH CBOMX
TOBAPUILECH;

IIPHUBJICKATh BHUMAaHUE 00YyUJaIONMUXCS K
o0OcyxnaeMoi Ha ypoke nHpopMmaiuu,
AKTUBU3AIIMHU TTO3HABATEIBHON
NEATETHHOCTH 00YJaIONTUXCS;

JLp.Ne
71.p.Ne5
1.p.Ne6

1.p.Ne7
K.p.Ne3

71.p.Ne8
,K.p.Ne
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pEann30BbIBATH BOCIIUTATEIbHBIC
BO3MOKHOCTH B PAa3JIMYHBIX BUIAX
NEeSATENbHOCTUH 00YYatoUIMXCsl HA OCHOBE
BOCITPUSATHS DJIEMEHTOB
JNEUCTBUTEIIBHOCTU: U3YUCHUE
YCTpOUCTBA TPUOOPOB MO MOJEISAM U
YEPTE)KAM;

DIIEKTpOMAarH
UTHBIC
SIBJICHUS

noOy>KJ1aTh 00yUYarouxcsi CO0II0AaTh Ha
ypOKE OOIIETPUHATHIC HOPMBI
MIOBEJICHUSI, MPaBUIa OOIIEHUS CO
cTapmuMu (y4UTEIEM) B CBEpCTHUKAMU
(oOy4aroruMucsi);

UCII0JIb30BaTh BOCIIUTATEIbHBIC
BO3MOKHOCTHU COJIEpKaHUsI y4eOHOTO
npeaMeTa 4epes3 moaoop
COOTBETCTBYIOIINX TEKCTOB JJISI UTCHUS,
3aJ1a4 JJIs peIICHHMs, IPOOJIEMHBIX
cuTyarui Juis 00CyXIeHus B Kiacce;
WHULIMMPOBATH U TIO/IJIEPKUBATH
UCCIIEIOBATEILCKYIO ACSATEILHOCTD
00ydJaromuxcs B paMKax peaan3aiuu
UMU UHIUBUAYAIBHBIX U TPYIIITOBBIX
HCCIIEIOBATEIBLCKUX IMMPOEKTOB, YTO JACT
00yJaromuMcsi BO3MOKHOCTB
pruoOpeCcTH HaBBIK CAMOCTOSATEIIBHOTO
pelieHns TeOPETUICCKON MPOOIIeMBI,
HaBBIK TCHEPUPOBAHKS U 0POPMIICHHS
COOCTBEHHBIX UJICH, HABBIK
YBaKUTEIBHOTO OTHOIICHUS K TY>KUM
uaesM, opopMIEHHBIM B paboTaxX JPyrux
UCCleioBaTesei, HaBbIK MyOIMIHOTO
BBICTYIIJICHUS TIEPE] ayAUTOPHUEH,
aApTYMCHTHPOBAHUS U OTCTAaWBAHUS CBOCH
TOYKH 3PCHHUS;

PUMEHSATH Ha YPOKE HHTCPAKTHBHBIC
dbopMBI pabOTHI C 00YUYAIOIITUMHUCS
rpymmnoBas paborta uinu padborta B mapax,
KOTOpBIEC y4aT O0yJarOIUXCsl KOMaHTHON
paboTe 1 B3aMMOJICUCTBHIO C APYTUMH

JLp.Ne

1.p.Nel
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00y4JaromuMucs;
dbopMHPOBATE y 00YUAIONIUXCS KYIbTYPY
3JI0POBOTO U OE30MacHOr0 00pasa KU3HU

CBeTOBBIE
SABJICHUS

14

yYCTaHABIMBATh JOBEPUTCILHBIC
OTHOIICHUS MEXITY YUUTEIEM U
00y4JaromM1MHCs, CIOCOOCTBYIOIINE
MO3UTUBHOMY BOCTIPUSATHIO yUaITUMHUCS
TpeOOBaHU U IPOCHO yUUTES;
PUMCHSATH Ha YPOKE HHTEPAKTUBHBIC
dbopmMbI pabOThI ¢ O0YUAOIITUMUCS :
rpynmnoBasi paboTa win padbora B napax,
KOTOpbIE y4aT 00y4aromuxcs KOMaHIHON
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMHU
00yJaromuMuCs;

peaM30BBIBATH BOCIIUTATCIIBHBIC
BO3MOXXHOCTH B Pa3JINYHBIX BUJAX
NEeSATEIBHOCTH 00YYaIOUUXCsl CO
CJIOBECHOM (3HAKOBOW) OCHOBOIA:
CIIyIIaHWE W aHAJIU3 BBICTYIUICHUH CBOMX
TOBAPUILEH;

NPUMEHSTh HA YPOKE HHTEPAKTUBHbIE
dbopMBI pabOTHI ¢ O0YYAOIITUMUCS :
yueOHBIEC TUCKYCCUU, BUKTOPUHBI,
HACTOJILHBIE UTPBI, POJIEBBIE UTPHI,
y4eOHBIe MTPOCKTHI;

peaNn30BBIBATH BOCIIUTATEIIbHbBIE
BO3MOYXHOCTH B Pa3IMYHBIX BUJAX
NEATeIIbHOCTH 00YyJYarOIIUXCS CO
CJIOBECHOM (3HaKOBOI) OCHOBOW:
caMoCTOATeNbHAs paboTa ¢ yUeOHUKOM,
paboTa ¢ HayYHO-TIOMYJISIPHOMN
JUTEPaTypoi, OTOOp U CpaBHEHHUE
MaTepHala 1Mo HECKOJIbKUM NCTOYHUKAM;
OpraHU30BBIBATh B paMKaX ypoKa
MOOIIPEHNEe YICOHOM/COTTnanbHOM
YCHEIIHOCTH;

OMHUPATHCS HA KU3HCHHBIN OTIBIT
00yyJaromuxcs, NPUBOJIS 1€UCTBEHHbBIN
npuMepsl, 00pa3bl, MeTadopbl — U3

JLp.Ne
11,
POB.p
. Nel,
K.p.Ne5
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OJIM3KUX UM KHUT, (DUIIBMOB,
KOMITBIOTEPHBIX HUT;

OMOYb O0YYAIOUIUMCSI B3TJISIHYTh Ha
y4eOHBI MaTepHuall CKBO3b IPU3MY
YeJI0BEUYECKOM 1IEHHOCTH YCTaHABIUBATh
JIOBEPUTETbHBIC OTHOIICHUSI MEXKIY
YUUTEIEM U O0yYaIOIIUMHUCH,
CIIOCOOCTBYIOUIUX MMO3UTUBHOMY
BOCIIPUSTHUIO YUAIIUMHUCS TPEOOBAHUM U
IpoChO yuuTens;

OpraHU30BBIBATH MIE(PCTBO
SPYAUPOBAHHBIX 00YUAIOIIMNXCS HAJ UX
HEYCIIEBAIOIUMU OHOKJIACCHUKAMH,
naronye o0y4aroMMCcs COLIMAITBHO
3HAYMMBIN OIBIT COTPYTHUUECTBA U
B3aUMHOM TTOMOIIIH; PEaTM30BbIBATh
BOCITUTATEJIbHBIC BO3MOKHOCTH B
Pa3TUYHBIX BUAAX JEATEIHLHOCTU
00y4Jarommxcs co CIOBECHOM (3HAKOBOM)
OCHOBOM: CITyIIIaHWE U aHAJIH3
BBICTYIIJICHUH CBOMX TOBApHILIEH;
IPOEKTUPOBATH CUTYAIIMH U COOBITHSA,
pa3BHUBAIOIIUE KYIbTYPY MEPEKUBAHUN U
[IEHHOCTHbBIE OPUEHTALIUN PEOCHKA;
o0marbcs ¢ oOyJaronuMucs (B 1uajore),
NPU3HABATH WX JIOCTOMHCTBA, IOHUMATh U
NPUHUMATH UX

Htoro 68 JLp.-
11,x.p.
5,IpOB
p.-1

9 kiace

3aKOHBI 34 | nmpuBnekath BHUMaHue oOyqaromuxes k| JLp.

JNBH)KEHUS U o0cyxaaeMo Ha ypoke nH(popMaluu, Nel,

B3aUMO/JICUCT AKTUBU3ALIMU [TO3HABATEIbHOU IL.p.

BUSA TEII JeSITEILHOCTH 00 yJaroIIUuXCs No2,

OpPraHU30BBIBATH JJIs1 00YUYAIOIINXCS K.p.
CUTyalluil CaMOOIEHKH (KaK y4eOHbIX Nel,
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JTOCTIKEHUN OTMETKaMH, TaK U
MOPAJTLHBIX, HPABCTBEHHBIX,
IPpaKIAHCKHUX TTOCTYIKOB;
peann30BBIBATH BOCIIUTATEIIBHBIE
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAX
NEeATEeIbHOCTH 00YyUYaroIINXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
CUCTEMaTH3alus YIeOHOTO MaTepuaa;
noOyK1aTh 00y4Jaronuxcsi CO0II0AaTh Ha
yYpOKE OOIIETPUHSATHIC HOPMBI
TIOBE/ICHMS, TIPAaBHJIa OOIIICHUS CO
cTapmuMu (y4UTEIEM) B CBEpCTHUKAMU
(00yUaromuMuCs ); MPOCKTUPOBATh
CUTYaIlMH U COOBITHUS, Pa3BUBAOIIIHEC
KyJIbTYPY MEepeKUBAHUN U IIEHHOCTHBIC
OpUEHTAIUU PeOCHKA,

o01marbces ¢ oOyJaronuMucs (B auasore),
NPU3HABATH UX JIOCTOMHCTBA, IOHUMATh
IPUHAMATH UX;

pa3BUBaTh y 00YJArOIIHXCS
TI03HABATEIbHYIO aKTHBHOCTB,
CaMOCTOSITETbHOCTh, UHUIIHATHBY,
TBOPYECKHUE CIIOCOOHOCTH;
pealln30BhIBATh BOCIIUTATEIIBHEIC
BO3MOKHOCTH B Pa3IMYHBIX BUIAX
JEeSATEILHOCTH 00 yUYaOIIUXCS Ha OCHOBE
BOCTIPUSITHS DJIEMEHTOB
JEHCTBUTEIILHOCTH: U3yUYCHHE
yCTPOMCTBA TPUOOPOB O MOJACIISIM U
YepTeKaM; pean30BbIBATh
BOCIIUTATENIbHBIE BOBMOKHOCTH B
Pa3TUYHBIX BUJAX JEATEIHHOCTH
00yyJaroIuxcs co CIOBECHOM (3HAKOBOM)
OCHOBOM: cucteMaTru3anus yueOHOro
MaTepHana;

WHUIMUPOBATH U MOJICPKUBATH
UCCIIEIOBATEIBCKYIO IEATEITLHOCTh
00yyJaromuxcs B paMKax peaan3aiun
UMU UHAUBUIYAITBHBIX U TPYITOBBIX
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MCCIIEJIOBATEIBCKUX MPOEKTOB, YTO JaCT
00y4JaromumMcsi BO3MOKHOCTh
IPHOOPECTH HABBIK CAMOCTOSITEITLHOTO
PEIICHUS TEOPETUICCKOM MPOOIIESMEI;
UCIIOJIb30BaTh BOCIIUTATEILHBIC
BO3MOXXHOCTH COJICpYKaHUS YIeOHOTO
npeameTa 4epes3 moaoop
COOTBETCTBYIOIINUX TEKCTOB JJISI YTCHUS,
3a/1a4 )i peIeHHs, POOJIEMHBIX
CUTYaIUil 17151 OOCYXKICHHS B KJIacce;
PUMCHSATH Ha YPOKE HHTEPAKTUBHBIE
dbopMbI pabOThI ¢ O0YYAOIITUMUCS :
WHTCIUICKTYaIbHbIC UTPHI,
CTUMYJIMPYIOIIKE MTO3HABATEIHHYIO
MOTHBAITHIO 00YyYarOIIUXCS

MexaHn4ecku
¢ KojebaHus
1 BOJIHBI.
3BYK.

14

IIPHUBJICKATh BHUMAHHE 00yJarOMUXCS K
obOcyxaaeMo Ha ypoke HH(pOpMaInu,
aAKTHBHU3AIIMHU TTO3HABATEIbHON
NEeATeIbHOCTH 00yUYaroIuXxcs
OpPraHU30BBIBATH JIJIs1 00YUYAIOIIHXCS
CUTYyaIluil CaMOOIIEHKH (KaK y4eOHBIX
JTOCTHKEHUN OTMETKaMU, TakK U
MOpPaJIbHBIX, HPABCTBEHHBIX,
IPaKIaHCKUX MTOCTYITKOB;
OpraHU30BBIBATH MIE(PCTBO
MOTHUBHPOBAHHBIX 00YUYaIOIIUXCS HAJ UX
HEYCIEeBAIONTUMHU OJIHOKJIACCHUKAMH,
JAIOIIHIE 00yJaroIUMCs COIIMAIBHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U
B3aMMHOM ITOMOIIIH;

peann30BBIBATH BOCIIUTATEIIHHbBIE
BO3MOXHOCTH B Pa3JIMYHBIX BUJAX
JEATSIIbHOCTH 00YyJarOIIUXCS CO
CJIOBECHOM (3HaKOBOI) OCHOBOM:
CUCTeMaTH3alus Y9eOHOTO MaTepuania;
noOy>XaaTh 00yJaIOMMXCs COOMI0IaTh Ha
YpOKe OOIIEePUHSATHIE HOPMBI
TIOBE/ICHMSI, TIPAaBHJIa OOIIIEHUS CO
cTapiinuMu (y4uTesieM) U CBEPCTHUKAMU

JLp.Ne
3,K.p.
Ne3
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(0OyuarouMucs ); MPOEKTUPOBATh
CUTYaIlUH U COOBITHUS, PAa3BUBAOIIIHC
KyJIbTYpy MEepEKUBAHUN U IIEHHOCTHBIC
OpUEHTAIIUU PeOCHKA;

YUUTHIBATH KYJIbTYPHBIC pa3IAIUs
00y4Jaromuxcs, MoJ0BO3PaCTHBIX U
WHINBUAYaAITEHBIX 0COOCHHOCTEH;
o01arbesi ¢ o0yJaromuMucs (B 1Uanore),
NPU3HABATh WX JIOCTOMHCTBA, IOHUMATh U
IPUHUMATH HX;

pa3BUBATH y 00yUYAIOIIUXCS
N03HABATEILHYIO aKTUBHOCTD,
CaMOCTOSTEILHOCTh, HHUIIMATHBY,
TBOPYECKHE CIIOCOOHOCTH;
peaM30BBIBATh BOCIIUTATCIIBHBIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAX
NEATETBHOCTH 00YJaIONTUXCS Ha OCHOBE
BOCHIPUSITHS 3JIEMEHTOB
JEUCTBUTEIBHOCTH: U3yUCHUE
yCTpOMCTBA MPUOOPOB MO MOAEIISIM U
yepTekaM; peain30BbIBaTh
BOCIIUTATENIbHbIE BOBMOKHOCTH B
Pa3TUYHBIX BUAAX JEATEIHLHOCTH
00yJaromuXxcs co CIOBECHOM (3HAKOBOM)
OCHOBOM: CHCTEMaTH3aIus yueOHOTO
MaTepuana;

WHUIIMUPOBATH U MOJICPKUBATH
UCCIIeIOBATEIBCKYIO JEATEIHHOCTD
00ydJaromuxcs B paMKax peann3auu
UMU UHAUBUIYaAITbHBIX U TPYIITOBBIX
UCCJIeIOBATEIBCKUX MTPOEKTOB, YTO J1aCT
00y4aronuMcsi BO3MOXKHOCTh
IPHOOPECTH HABBIK CAMOCTOSITEITLHOTO
PEIICHHS TEOPETUIECKOMN MPOOIEMBI;
UCIIOJIb30BaTh BOCIIMTATEILHBIC
BO3MOYXHOCTH COJICPIKAHUS YIeOHOTO
npeaMeTa 4epes moadop
COOTBETCTBYIOIINX TEKCTOB JJISI YTCHUS,
3a/1a4 JAJis peieHws], MPOOIEMHBIX
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cuTyanui st o0Cy X JIeHUs B KJIacce;
PUMCHSTh Ha YPOKE HHTEPAKTUBHBIC
dbopmbl pabOThI ¢ O0YYAOIIIUMUCS :
WHTEIUIEKTYaIbHBIC UTPBI,
CTUMYJIMPYIOIIHE MTO3HABATEIHHYIO
MOTHUBAIINIO 00yUYarOITUXCS

DIIEKTpOMAarH
UTHOE T0JIE U
AJNEKTpOMarH
UTHBIC BOJIHBI.

24

OpPraHU30BBIBATH PA0OTY C COLUAIIBHO
3HaYUMOI MH(POpPMALIMEH 110 TOBOY
MOJIy4aeMOM Ha YPOKE COIHATBHO
3HAYMMOU MHGOpMaIUK O0CYXKIaTh,
BBICKA3bIBaTh MHEHUE;

peanu30BbIBaTh BOCIIUTATEIIbHbBIC
BO3MO>KHOCTH B Pa3JIMYHBIX BHIaX
NEATEeIIbHOCTH 00YyUYarOIINXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
caMocCTosITelIbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ HayYHO-TIOMYJISIPHON
JUTEPATypoM, OTOOp U CpaBHEHHUE
MaTepHala Mo HECKOJIbKUM UCTOYHUKAM;
OpraHU30BBIBATH IS 00YUYaIOIIUXCS
CUTYaIlMi CaMOOIIEHKH (KaK y4eOHBIX
JOCTHXKEHUN OTMETKAaMHU, TaK U
MOpAJbHBIX, HPABCTBEHHBIX,
rpakJaHCKUN MOCTYMKOB);
OpraHU30BbIBATh B paMKaX ypoKa
MPOSBJICHUN aKTUBHOM KU3HECHHOU
MO3UIUU 00 YJAIOIINXCS,

OMHPATHCS HA KU3HEHHBIN OTIBIT
00y4YaroMIMXCs ¢ y4eTOM
BOCIIUTATENIbHBIX 0a30BBIX
HanroHanbHbIX 1leHHocTer (BHI);
pa3BUBATh y 00yUYaAIONUXCS
M03HABATEIBLHYIO aKTUBHOCTD,
CaMOCTOSATEILHOCTh, HHUIINATHBY,
TBOPYECKHE CTIOCOOHOCTH;

IPUMEHSTh HA YPOKE WHTEPAKTUBHBIE
(dhopMBI pabOTHI C 00YUYAIOIITUMHUCS
rpymmnoBas pabora uiu pabora B mapax,
KOTOpbIE y4aT 00y4aroluxcs KOMaHJHON

JLp.Ne

1.p.Ne5
JK.p.Ne
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padoTe U B3aUMOJEHCTBUIO C IPYTUMU
00y4JaromuMucs;

OpPraHM30BBIBATh B paMKaX ypoka
MOOoIIPeHNEe Y4eOHOM/ConanbHON
YCIICITHOCTH;

pealln30BbIBaTh BOCIIUTATEIIBHBIC
BO3MOKHOCTH B Pa3IMYHBIX BUAAX
JeSITeIbHOCTH

00yJaronXcsi Ha OCHOBE BOCIIPHUSTHS
AJIEMEHTOB JICHCTBUTEIILHOCTH: H3yYCHHE
yCTpoiicTBa MPUOOPOB TIO MOJICTISIM H
gepTekam

Ctpoenue
aToma u
aTOMHOTO
anpa,
UCIIOJIb30BaH
U€ YHEPruu
ATOMHBIX

szep.

17

C031aBaTh JIOBEPUTEIbHBIN
TICUXOJIOTHYCCKUN KIIMMAT B KJIacCe BO
BpPEMS YPOKa;

NPUMCHSTH Ha YPOKE MHTCPAKTUBHBIC
dbopMbI pabOTHI ¢ O0YUAOIIIUMUCS,
KOTOpBIE CTIOCOOCTBYIOT HAJIaKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOIIIEHU B KJIacce;

UCIIOJIb30BaTh BOCIIUTATEIbHbIE
BO3MOKHOCTH COJICPKAHUSI yIeOHOTO
peaIMeTa yepe3 JEMOHCTPAIUIO
00ydJaromumMcst IpUMEpPOB
OTBETCTBEHHOT0, TPAKIaHCKOTO
MOBE/ICHHSI, POSIBJICHUE YETTOBEKOIIO0MS
U 100pOCEePACUHOCTH;

MPOEKTUPOBATH CUTYAITUH B COOBITHSA,
pa3BHUBAIOIIUE KYIbTYPY MEPEKUBAHUNA U
IIEHHOCTHBIEC OPUEHTAIIUH PEOCHKA;
AKIIEHTUPOBATh BHUMAaHHUE 00YyUaIOIUXCs
Ha HPaBCTBEHHBIX MPOOIeMax,
CBSI3aHHBIX C HAYYHBIMH OTKPBITHSIMHU,
U3YYCHHBIMU Ha YPOKE;

dbopMHUpOBaATH y 00yUaIOIIUXCS
IPaKJAHCKON TTO3UITUHU, CIOCOOHOCTH K
TPYIY ¥ )KU3HH B YCIOBUSIX
COBPEMEHHOT'O MHPA;

JLp.Ne

1.p.Ne7

K.p.Ne5S

Ctpoenue u

IIPHUBJICKATh BHUMAHHC O6y‘-IaIOH_II/IXC$I K
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SBOJIIOIIUS
Bcenennou

[IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUM, ITIOHITHM, IPUEMOB;
OpraHU30BbIBaTh MIEPCTBO
MOTHUBHUPOBAHHBIX 00YUYAIOIINXCS HAJ UX
HEYCINEeBAIOUUMHU OJIHOKJIACCHUKAMH,
narouye o0y4arommMcs COLIMAIBHO
3HAYUMBIN OTBIT COTPYIHUYECTBA U
B3aMMHOM MOMOIIHU;

OpraHU30BaTh IPYNIOBBIE (POPMBI
y4eOHOMU JIeSITeIbHOCTH;
OpPraHU30BBIBATH UHIUBUIYAIHHYIO
y4eOHYIO TSI TETbHOCTB;

NpUBJICYh BHUMaHUE 00YUaIOIINXCS K
ryMaHUTapHbIM MpobieMaM 00111ecTBa

Ntorosoe
ITIOBTOPEHUE

yCTaHABJIMBATh JOBEPUTCIbHBIC
OTHOIICHUS MEXITY YUUTEIEM U
00YYarOIIMMHUCS, CIOCOOCTBYIOIIIMX
TIO3UTHUBHOMY BOCIIPHSITHIO YIaITAMUCS
TpeOOBaHUMN U MIPOCKO YUUTEIS;
OpTraHMU30BHIBATH ME(CTBO
MOTHBHPOBAHHBIX 00YJArOIIUXCS HAJl UX
HEYCIEBAIOITUMH OJTHOKJIACCHUKAMH,
Jaromme 00yJaromuMcs COIUaIbHO
3HAYUMBIN OIIBIT COTPYAHHYECTBA U
B3aMMHOU ITOMOIIIH,

OpPraHHU30BaTh TPYIIIOBEIE (POPMBI
y4eOHOU JIeITEIIbHOCTH,
OpraHU30BbIBATh WHIANBUIYAITbHYIO
y4eOHYIO IeSATEILHOCTD;

MOJIETTUPOBATh HA YPOKE CUTYAIIUH TS
BbIOOpa MocTymnka ooyJatormumucs (
TEKCThI, HHporpadrKa, BUIEO U IP);
NIPHUBJICYb BHUMaHUE 00yYarOImnUXCs K
T'YMaHHUTapHBIM MpoOIeMaM 00IIecTBa

K.p.Ne

Hroro

102
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COI'ZTACOBAHO
PykoBoauTenp METOANYECKOTO OObETUHEHNUS

(yka3zatnp)
/ _ (®UO)

« » 20 rojaa

COI'TACOBAHO
3aMecTuTeNb IUPEKTOpa

/

« »

20

(DUO)

roaa
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