MUHUCTEPCTBO [MTPOCBEILEHMS POCCUNCKON ®EIEPAILIA
MyHHLIHHaJILH(Je 06paBOBaTe,TIBHoe y‘{pe}KﬂeHHe

«KupoBckas cpeanss obueoOpa3oBaresbHas MIKOJIa»

YTBEPX/IAIO

..., Hapexrop
fm ILlanaeBa A.1O.
ITpukaz Ne98-O/]

Ot 27 aBrycra 2026 .

Pabouas nporpamma Kypca
BHEYPOYHOU IeATeTbHOCTH OOLIEUHTENIEKTYaIbHON HAalIPaBIeHHOCTH
«JlaGopaTopHus IKCIEPUMEHTOB N0 PH3HKE»
OCHOBHOe€ 0011ee oOpa3zosanue (7 kiacc)
C HCTTIOIB30BAHHEM CPEIICTB Oﬁy‘{EHHﬂ W BOCIIMTaHHA LEHTPA
06pa30BaHus €CTECTBEHHO-HAyYHOH M TEXHOJIOTHIECKOH
HanpasieHHOCTeH « Touka pocTay

Ha 2026 — 2027 yueOHbI# rox

PaspaboTuuk: Maxcumos 1011

yUUTENb (DHU3UKH

C. Kuposckoe

2026 ron






IlosicuuTeTbHAd 3amcKa

Lentps! 00pa3oBaHus €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH «TOoUKa pOCTa» CO3/aHbI C
LEJIbI0 PAa3BUTHUS y OOYYAIOUINXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTHUeCKOH, WH(OPMAIIMOHHON
IpPaMOTHOCTH, (POPMHUPOBAHUSI KPUTHIECKOTO M KPEATUBHOTO MBIIICHHS, COBEPIICHCTBOBAHHUS
HABbIKOB €CTECTBEHHO-HAyYHOM HAINpaBICHHOCTH, a TaKXKe M NPAKTUYECKOM OTpabOTKU

y4e0HOTO MaTepualia 1o yaeOHbIM mpeaMeram «Dusnkay, « XuMus», « BHOIOTHs.
[lenb u 3anaun

. Peanuzanusi oCHOBHBIX 00II€00pa3oBaTENbHBIX MPOrpaMM MO  y4E€OHBIM
IpeMeTaM €CTECTBEHHO-HAYYHON HaIlpaBJI€HHOCTH, B TOM YHCJIE B paMKaX BHEYpPOUHOU
JESTETHHOCTH 00yUYarOIIUXCSI.

. Pa3pabotka u peanuzanys Pa3HOYPOBHEBBIX JIOTIOTHUTEIbHBIX
o0m1eo0pa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHO-HAyYHOM HANpPaBIIEHHOCTH, a TaKXe MHBIX

IIpOrpaMM, B TOM YHCJIE B KAHUKYJISIPHBII EPHOL.

° Bosneuenne ydqamuxca MW [IeAarorud4eCKux pa6OTHI/IKOB B IPOCKTHYIO
NesITeNTbHOCTb.
. Opraau3zanus BHE Y4eOHOU JEATEILHOCTH B KAHUKYJSIPHBIA TIEPUOJ, pa3padoTKa

U pealu3alusi COOTBETCTBYIOIIUMX OOpa30BaTeNbHBIX MPOrpaMM, B TOM 4YHCIE Ui JiIarepe,
OpraHM30BaHHBIX 00PA30BATEILHBIMU YUPEKICHUSIMU B KAHUKYJISIPHBINA MTEPHO/I.

. [ToBbimieHne 1po(hecCHOHAIBLHOIO MAacTepCcTBa IEJarorMueckux pabOTHUKOB
LEHTPA, PEaTU3YIOIHUX OCHOBHBIE U JIOMOJIHUTENIbHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBbI.

. Coznanue nenrpa «Touka pocray mpenrnosaraer pa3BUTHE OOpa30BATENBHOM
uHQpacTpyKTypsl  0OlIe00pa3oBaTeIbHOM  OpraHM3alMd, B TOM  YHCIE€  OCHAIIeHHE
0011e00pa3oBaTeNbHON OpraHu3aIun:

. o0opynoBaHUEM, CpeACTBaMU OOY4YeHHS M BOCIUTAHUS A U3ydeHus (B TOM
YHCIie SKCIIEPUMEHTAILHOTO) MPEMETOB, KYpPCOB, TUCIUILIUH (MO1yJei) eCTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH TMPH  peald3alli  OCHOBHBIX  0OIIe0Opa3oBaTeNbHBIX MPOTpaMM H
JIOTIOTHUTENBHBIX ~ 001Ie00pa3oBaTeIbHBIX MpOTpaMM, B TOM UHWCIE JUISI  pacIIUpPEHHS
coJiep>kaHus y4eOHBIX peaMeToB «Dusnkay, «Xumus», «buomorusy;

. o0opynoBaHUEM, CpelCcTBaMU OOy4eHHMs] W BOCIHTaHUS [UIsl pealu3aluu
MPOrpaMM JOTIOJIHUTEIHHOTO 00pa30oBaHMs €CTeCTBEHHO-HAYUYHO! HapaBIeHHOCTENH;

® KOMIIBFOTCPHBIM U UHBIM O60py,ZLOBaHI/IeM.

3KCHepI/IMeHT SIBIISIETCS MCTOYHHMKOM 3HAHMH H KPpUTCPpUCM HUX HUCTUHHOCTHU B HAYKC.



Konnenuust coBpeMeHHOro 00pa30BaHUS NOJPAa3yMEBAET, YTO B Y4EOHOM DOKCIEPUMEHTE
BEAYLIYIO pOJIb JIOJDKEH 3aHATh CaMOCTOSATENbHBIM  HMCCIEAOBATEIbCKUNA  YUEHUUYECKUUI
skcriepuMenT. COBpeMEHHbIE SKCIIEpUM EHTAIbHBIE UCCIIEOBAHNUS 110 (PH3UKE yKe
TPYIHO TPEACTaBUTh ©O€3 HCIOJB30BaHUSA HE TOJBKO AaHAJOTOBBIX, HO M HU(POBBIX
U3MEpHUTENbHBIX NMPHOOpoB. B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTelIbHOM CTaHIApTe
(manee — ®I'OC) mponmcaHo, YTO OJHUM M3 YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUI (nanee—
YV 1), npuoOpeTaeMbIX y4almuMHCs, TOJDKHO CTaTh YMEHHE «IIPOBEJICHUS OMBITOB, MPOCTHIX
SKCHEPUMEHTAJIbHBIX HCCIEOBAHUM, MPSMBIX W KOCBEHHBIX H3MEPEHHH € MCIOJIb30BAaHHEM
AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX TPHOOPOBY.

VY4eOHbIN SKCTIEpUMEHT 110 (hU3UKE, MPOBOAMMBINA HA TPATUIIMOHHOM 000pyaoBaHuu (0e3
MpUMEHEHHsI TU(PPOBBIX JIabOpaTOpuil), HE MOKET B IOJIHOM Mepe 00eCHeunuTh pelIeHne BCeX
oOpa3oBaTeNbHBIX 337a4 B COBpeMEHHOM Mikosie. CroxuBiiascs cuTyanusi oOycioBJIE€HA
CYIIIECTBOBAaHUEM Psiia MPOOIIEeM:

. TPaJIMIIMOHHOE  IIKOJbHOE  O00OpyAOBaHHME  H3-32  OrPAaHUYCHMUS

TEXHUYECKUX BO3MOKHOCTEH HE TMO03BOJSIET MPOBOJUTH MHOTME KOJWYECTBEHHbIE

UCCIIEZIOBaHMUS;

. JUINTEIbHOCTh TPOBEACHUA (U3MUECKHUX HCCIIEeIOBaHUN HeE Bcerna
corjacyercs ¢ JUINTEIbHOCThIO YUeOHBIX 3aHATHI;
. BO3MOXHOCTh  TPOBEAEHUS  MHOTMX  (U3WYECKUX  HCCIEeIOBaHUM

OTPaHUYMBAETCS TPEOOBAHUSAMH TEXHUKH 0€30IaCHOCTH U JIp.

[udposas nabopaTopus KapAUHAIBHBIM 00pa3oM H3MEHSET METOIAMKY W COJEep KaHHE
AKCIEPUMEHTAJIbHOW JAESITeIbHOCTH M TOMOTAeT PEHIMTh BBIICHEPEYUCICHHBIE MTPOOIEMBI.
Mupokuii cnexTp HUGPOBBIX NATYMKOB IMO3BOJIAET yYalllUMCS 3HAKOMUTBLCS C MapaMeTpaMu

(bH?)H‘iGCKOFO SKCIIEPUMECHTA HE TOJIBKO Ha KAUCCTBCHHOM, HO XU HAa KOJIMYCCTBCHHOM YPOBHC .C

[Tomompio 1upoBoil 1a60OPATOPUM MOXKHO MPOBOJIUTH JUIUTEIBHBIA SKCIEPUMEHT JaXe B
OTCYTCTBHH 3KcHepuMeHTaTopa. [Ipu 3ToM u3mepseMble JaHHBIE W Pe3ybTaThl UX 00pabOTKH
0TOOpaXkaroTCsi HEMOCPEICTBEHHO Ha HKPaHE KOMITbIOTEpa.
B nporuecce hopMupoBaHus IKCIIEPUMEHTANIbHBIX YMEHUH 10 (PU3MKE ydaluiicss yauTcs
MIPEJICTaBIATh HHPOPMAIUIO 00 HCCIEA0BAHNHU B YETHIPEX BHUAAX:
. B BepOAJIbHOM: ONUCKHIBATh IKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIENb
AKCIEPUMEHTA, (PMKCUPOBATh BHUMAaHUE Ha H3MEPAEMbIX (DU3MUECKUX BETNYMHAX,

TCPMUHOJIOTUH,

® B TaOIMYHOM 3aIloJHATH Ta6J'II/II_U>I JaHHBbIX, JICKaAIKUX B OCHOBC

MOCTPOEHHs IpauKOB

(HpI/I OTOMY yHallluXCs BO3HUKACT IICPBUIHOC MPCACTABIICHUC O Maciradax BCJ'II/I‘{I/IH);
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. B rpaduueckoM: CTpouTh Tpaduku 1O TAOIMYHBIM JAaHHBIM, YTO
MO3BOJISICT TIEPEUTH K BBIABMIKCHHUIO THIIOTE3 3aBHCHUMOCTH MEXIY (GU3NYCCKUMU BETUIHMHAMHU
(mpr ATOM y4YHTENh TOKA3bIBACT MPEUMYIIECTBO B BH3YyAIM3AIlMM 3aBHCHUMOCTEH MEXIY
BEITMYMHAMH, HATTISAHOCTH 1 MHOTOMEPHOCTH );

. B AQHAUTHYECKOM (B BHJIE MAaTeMaTHYCCKHX YPaBHCHUI): IMPHBOIUTH
MaTeMaTHYeCKOe OIMMCAHKME B3aWMOCBS3H (DM3MUECKUX BEIIMYUH, MAaTeMaTHYecKoe 00O0OIICHUE
MTOJIyYCHHBIX PE3yIbTaTOB.

[Tepexon K KaXIOMY OJITaly TNPEACTABICHUsS WH(OOPMAUKA 3aHUMACT JOCTATOYHO
OOJBIION TIPOMEXKYTOK BpeMEeHH B 3ToM 1maHe NHQPPOBBIC J1TA0OPATOPHH ITO3BOJISIFOT
CYIIECTBEHHO DKOHOMHUTH BpEMs, KOTOPOE€ MOXHO TIOTPAaTHUTh Ha (OPMHUPOBAHUE

HUCCICIOBATCIIbCKUX YMCHI/Iﬁ ydJamuxcs, BeIpaKaromuxcs B CJICAYOINUX )ICI\/'ICTBI/IHXI

. ompeeseHue mpooJIeMbI;

. IOCTAHOBKA MCCIIEIOBATEILCKOM 3a1a4H;

® HJ'IaHI/IpOBaHI/Ie peHIeHI/IH 3aJa4H,

. MMOCTPOEHUE MOJIETIEH;

. BBIJBM)KEHHE TUIIOTES;

. IKCIIEpUMEHTAJIbHAS IPOBEPKA TUTIOTES;

. aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WJIN HAOIIOCHHIA,
. (hopmyIupOBaHUE BHIBOJIOB.

[locnemgnue romapl y ydvamuxcs HaOMIOJaeTcss HU3Kas MOTUBALUS — U3Yy4EHUS
€CTECTBEHHOHAy4YHBIX JWCLUMIUIMH U, KaK CIEICTBHE, NaJeHHe KadecTBa 0oOpa3oBaHUs
Hudposoe yueOHOe 00OpyHOBaHHE IO3BOJSET y4allUMCA O3HAKOMHTHCS C COBPEMEHHBIMH
METO/JIaMU HCCJICJIOBAHMs], MPUMEHIEMbIMU B HayKe, a Y4YUTEII0— IMPUMEHATh Ha MPAKTHUKE
COBPEMEHHBIE MeJarOrMuecKrue TEXHOJIOTUH.

HopmaTuBHas 6a3a

- ®enepanbHbIi3akoH0T29.12.2012Ne273-
@3(pen.or31.07.2020)«O6006pazoBanumnsPoccuiickoii®enepanum»(c u3M. 1 gom., BCTy. B cuity
¢ 01.09.2020).

- [Tacnopt HaumoHanbHOTO NMpoekra «O0pazoBanue» (yrB. Ilpesnauymom Cosera
npu [Ipesunente PO no crparernueckoMy pa3BUTHIO U HALIMOHAIBHBIM [TPOEKTaM, IPOTOKOJ

0124.12.2018Ne16).

- lNocynapcrBennas mporpamma Poccuiickoit denepanuu «Pa3zButre oOpa3oBaHU»
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(yrB. IlocranoBnenuem IlpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KJIEHUH  rocynapcrBeHHoM  mporpammsl  Poccumiickoin  ®enepanuu  «Passurue
o0OpazoBaHUs.

- [Mpodeccuonanbupiii cranmapt «llemaror (memarormueckas JesTEIBHOCTh B
JOIIKOJIPHOM, HAYaJbHOM OOIIEM, OCHOBHOM OOIIeM, cpeaHeM oOIeM o0pa3oBaHUM),
(Bocniurarensb, yuutenb)» (pexn. ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyna U COLMAIBHOU
3ammutel PO ot 18 oxTsa0ps 2013r.No544H, ¢ u3MEHEHUSMH, BHECEHHBIMU IPUKA30M

Munuctepcta Tpyaa u couzamiutel PO0125.12.2014Nel11501015.08.20161.Ne422H).

- [Ipodeccronanbubiii crannapt «llemaror gonosHUTENEHOTO 0Opa3oBaHMs AeTel
u B3pocibix» (I[Tpukaz MunucrepctBa Tpyaa u counanbHoi 3amuTsl POo105.05.2018Ne 2981
«O06 yrBepxkaeHun npodeccuoHaIbHOTO cranaapra «llegaror MOMOJHUTETHFHOTO O0Opa30BaHUS
JeTEeN U B3POCIBIX»).

- ®denepanbHbIi  TOCYJApCTBEHHBI  00pa30BaTENbHBIM  CTaHIAPT OCHOBHOTO
obmero oOpa3zoBanms (yTB. TpHKazoM MuHHCTEpCTBAa 0OO0Opa3oBaHus W Hayku Poccuiickoit
Oenepaunu oT 17.12.2010N21897)(pen.21.12.2020).

- ®denepalibHbII rocy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHETO OOIIEro
oOpasoBanHus (YTB. IpuKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccutickoit denepamuun

0117.05.2012Ne413)(pen. 11.12.2020).

- [TocranoBnenue ['maBHOrO rocynapCTBEHHOIO CAaHUTApHOTO Bpada Poccuiickoi
Oenepanun ot 29 nekadbpst 2010 r. N 189 r. Mocksa "O6 yrBepxaenuu Can IIu H 2.4.2.2821-
10"CaHuTapHO-3IUACMHUOJIOTHYECKIE TpeOOBaHUS K YCIOBHSIM WM OpraHu3aluu oOydeHHUs B

0011e00pa30BaTeIbHBIX YUPEKIACHUAX"

- Pabouas mporpamma. ABtopbel: E.M. I'yrhuk, A.B. IlepwimkuH u3 cOOpHHKa
"[Iporpammsbl 17151 001I€00pa30BaTENbHBIX yupekaeHnit. dusuka. Acrponomus. 7 — 11 ki1. /cocr.
B.A. Koposun ,B.A. Opnos.—M.:/Ipoa,2019

- Metonuyeckie peKOMEHAAMU IO CO3JaHHI0 W (YHKIHOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH W MallbIX
ropojiax, HEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUYECKON HampaBIEeHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacrnopsbkeHHMeM MuHucTepcTBa MpocBemeHus Poccuiickoi
®eneparuu ot 12sauBaps202 1. NeP-6).

B cocraB nentpa «Touka pocray mo Qusuke BXoasaT 6a3oBas (0Os3arenbHas) 4acTh U
JOTIOTHUTEbHOE 000pynoBanue. ba3oBas yacTh COCTOUT U3 MU(PPOBBIX JATYNKOB U KOMILJIEKTOB
COMYTCTBYIOIIUX  JJIEMEHTOB JJIsi  ONBITOB 1O MEXaHWKe, MOJIEKYISIpHOU  (Qu3uke,

QJICKTPOANHAMHUKE U OIITUKE.

IIporpamma paccuurana Ha yuyamuxcs 7 kinaccoB. 1 4ac B Heaemto Bceero 34 yaca B ron
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IInanupyemMble pe3yJbTaTbl OCBOCHHS NPOIPAaMMbl BHEYPOUYHOMH AeATeIbHOCTH

«JIaﬁopaTopml IKCICPUMEHTOB 110 (1)1/13mce» (C HCIIO0JIb30BAHHUEM oﬁopmeBaHm{ «Touka

pocta»)B7 Kjaacce

Peanuzanus mporpaMmmsbl ClIOCOOCTBYET TOCTHKEHUIO CIIEAYIOIINX Pe3yabTaTOB:

JIn4HOCTHBIE:
B cdepe IMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUN yIAITIXCS:

. y4eOHO-TI03HABATEIbHBI MHTEPEC K HOBOMY Y4eOHOMY MarepHaiy U Crocodam
peLIeHNsT HOBOM 3a/1a4u;

. OpHEHTAIHs Ha TOHUMAaHWe MPUYKH yCIieXa BO BHE YUEOHOM JESITEIbHOCTH, B TOM
YUCJIE HAa CaMOAHAJIM3 M CAMOKOHTPOJIb PE3yJbTaTa, HAa aHAJIU3 COOTBETCTBUS PE3YJIbTAaTOB

TpeOOBaHUAM KOHKPETHOM 3aJauu;

. CIOCOOHOCTh K CaMOOILICHKE Ha OCHOBE KPUTEPHEB YCIELIIHOCTH BHEY4EeOHOMN

JIEeITEIHHOCTH,

Obyuarowuiics noay4um 603MOHNCHOCMb 015 POPMUPOBAHUA.

° BHYTpeHHeﬁ MO3MOIHUKU MIKOJIbHHMKA Ha YPOBHEC IIOJIOKXKUTCIBHOTO OTHOHICHUA K
IIKOJIE, TIOHMMaHHWS HEOOXOJWMOCTH YUYEHHUS, BBIPAXEHHOTO B TMpeoliagaHul y4eOHO-

IIO3HAaBaTCJIbHBIX MOTHBOB,

. BBIPQKEHHOW YCTOWYMBOM y4eOHO-TTO3HABATEIHHON MOTUBAIIMH YUCHUS,

. YCTOMYHUBOTOYIEOHO-
M03HaBaTEIbHOTOMHTEPECAKHOBBIMOOIIIMMCITOCOOAMPEIIICHH 132, 1a4.

MertanpeaMeTHble:

B cdepe peryaasTUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUHN yJallIUXCSL:

® IJIaHUPOBATb CBOU ,Z[eﬁCTBHH B COOTBETCTBHH C IIOCTABJICHHOM 3ajauei u

YCJIOBHUSIMH €€ p€aIn3aliuy, B TOM YHUCJIC BO BHYTPCHHCM IIJIAHEC,

® y‘II/ITLIBaTLYCTaHOBJ'IeHHLIeraBI/IJ'IaBHJIaHI/IpOBaHI/II/II/IKOHTPOJ'IeCHOC06apeIJ_ICHI/I$I;
® OCYLICCTBJIATD WTOTOBBIHM M ITOIIArOBBIN KOHTPOJIb 110 PE3YJIbTATY;
° OIICHUBATb IMPaBUJIBHOCTb BBITIOJIHEHHSI JCHCTBUSA Ha

yYpOBHEaIeKBaTHON PETPOCIEKTUBHONOIIEHKUCOOTBETCTBUSAPE3YIbTATOBTPEOOBAH
UIMOIaHHOM
3aJa41 U 3aJa9HOM 001acTH;
. aJIEKBAaTHO BOCIIPUHUMATH MPEIIOKEHUS U OLIEHKY YUUTEIIEH, TOBAPUILIEH,

poauTENEr U IPYrUX JHOJEH;



. pa3nuyath crnocol U pe3ynbTaT JeHCTBUSL

Obyuarowuiics NOIYYUM 803MOACHOCIb HAYUUMCSL:

® B COTPYAHHUYCCTBEC C YUUTCIICM CTABUTHh HOBBIC y‘I€6HBIe 3aJa4u,
° IMPOABJIATH IMMO3HABATCIIbHYIO MHUIITUATHBY B y‘I€6HOM COTPYAHHNYCCTBE,
° CaMOCTOATCIIbHO aACKBATHO OLCHHMBATH IMPABUJIBHOCTL BLINIOJIHCHHA I[CﬁCTBI/IiI u

BHOCUTH HGO6XOIII/IMI)I€ KOPPCKTUBLI B UCITOJTHCHUC KAK IO X0y €ro p€ajin3alnu, TaK 1 B KOHIC

IEUCTBHUA.

B cdepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUaIIUXCA:

. OCYILIECTBIISATh MOMCK HEOOXOAUMON NH(OPMALIUHU IS BBIIIOJIHEHUS BHE YUYEOHBIX
3a]aHUil ¢ MCIOJIb30BaHUEM Y4YeOHOM JUTepaTypsl M B OTKPHITOM HH(DOPMAIIMOHHOM
MPOCTPAHCTBE, SHUUKJIONEIUI, CIPAaBOYHUKOB (BKJIOYas  AJIEKTPOHHBIE, LU(PPOBBIE),

KOHTPOJUPYEMOM MIPOCTPAHCTBE

HurepHera;

. OCYILIECTBIIATH 3amuch ((hrKcaino) BbIOOpOUHOM HH(pOpMauu 00 OKpyKaroleM

MHpe 1 0 cebe caMoM, B TOM YHKCIe C MOMOIbI0 nHeTpymeHToB UKT;

. CTPOUTH COOOIIEHHUS, TPOEKTHI B YCTHON U MHUCbMEHHOH (opMme;

. MIPOBOJUTH CPaBHEHHE U KIacCU(PUKAIINIO IO 3aJaHHBIM KPUTEPHSIM;

. yCTaHaBIUBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M B U3y4aeMOM Kpyre SIBJICHUM;

. CTpOUTh paccyXJeHus B (opme CBSI3U MPOCTHIX CYXACHUH 00 00BEKTe, ero

CTPOCHHHU, CBOMCTBaxX 1 CBA3X,

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA:

. OCYILIECTBIISTH PACHIMPEHHBIN TOUCK HH(OPMALIUU C UCTIOJIF30BAHUEM PECypCOB
oubnuorteku cetn IHTEpHET;

. 3aMuchiBaTh, (GUKCUpOBaTh HHPOpPMaLKI0O 00 OKPYKAIOIIUX SBICHUSAX C
oMo HHCTpYMeHTOB MKT;

. OCO3HAHHO M MPOU3BOJBHO CTPOUTH COOOIICHHS B YCTHOM U MMCbMEHHOH (opme;

. OCYILIECTBIATH BIOOD Harbosee 23pPeKTUBHBIX CIIOCOOOB pEIIECHHS 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUH;
. CTPOHTH JIOTUYECKOE paccyxxaeHue, BKJIFOYAIOIIIEE YCTaHOBIICHUE

MPUYNHHO-CJICACTBCHHBIX CBHBCﬁ;



. MOI'YT BBINTH Ha TEOPETHUYECKUH YPOBEHb pEUICHUS 3a4ad: peUIeHUe 110
OIIPENIECIICHHOMY IUIAHY, BJIAJICHHE OCHOBHBIMM IIPUEMAaMU PELICHUs, OCO3HAHUS NEATEIbHOCTH
10 PELICHMIO 3a1a4H.

B cdepe kKOMMYHHKATHBHBIX YHUBEPCATIbHBIX YUYECOHBIX NEHCTBUN yUaITUXCS:

. aJICKBATHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEKIE BCETO - PEUYEBBIE, CPEACTBA
JUI PELEHUsl PA3IMYHBIX KOMMYHMKAaTUBHBIX 3aJad, CTPOUTh MOHOJIOTUYECKOE COOOIIEHUE,
BJIAJIETh JUAJIOTMYECKON (QOpMONM KOMMYHHKALIMM ,UCIIOJIb3YSl, B TOM 4MCIE CpPEICTBA MU
uHctpymeHTsl UKT U auctaHIMOHHOrO 001IEeH S,

. JOTIYCKaTh BO3MOKHOCTB CYIIECTBOBAHUSA Y JIFOJAEH pa3IM4YHBIX TOYEK 3PEHHUs, B
OM YHCJI€ HE COBIAJAIONIMX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3ULHMIO MapTHEpa B

OOIIICHUH U B3aUMOJICHCTBUU;

® YUYUTBIBATH Pa3HbIC MHCHHA U CTPEMUTHLCA K KOOPJAWHAIIMU PA3TINIHBIX HOSI/IHI/IfI B
COTPYIHHYECTBE;

. (dhopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

° J0OTrOBapuBaTbCAa U MPUXOIUTH K 06meMy PEUICHUIO B COBMECTHOH JACATCIBbHOCTH,

B TOM YHUCJIC B CUTYallUU CTOJIKHOBCHUSA NHTCPECOB,

Obyuarowuiica noayuum 603MOHNCHOCb HAYYUMbCA:

. YUUTBIBaTh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTIMYHBIE OT COOCTBEHHOMN

MO3UIIAN IPYTUX JIIOJICH;

® YUYUTBIBAaThb Pa3HbIC MHCHUA U HHTEPEChl U 000CHOBEIBATH CO6CTBCHHYI-O
IIO3UIUIO,

® IMOHUMATh OTHOCHUTEIHLHOCTh MHCHHH U IIoAX0 0B K pECHICHUTO HpO6J'ICMbI;

® APTrYMCHTUPOBATH CBOIO IO3UIUIO 1 KOOPJAUHHUPOBATH €€ C IIO3UIHAMU ITIaPTHEPOB

B COTPYAHHUYCCTBEC IIPpU BBIpa6OTKe 061uer0 peIcHus B COBMECTHOM ACATCIBbHOCTH,

® 3a/1aBaTb BOIIPOCHI, HeO6XO,Z[I/IMLIe JJI1 OpraHu3alun coOCTBEHHOI JACATCIIbHOCTH
" COTPYAHHUYECTBA C TAPTHEPOM;

® OCYHICCTBJIATH B3aHUMHBII KOHTPOJIb K OKa3bIBaTb B  COTPYAHHUYCCTBC
HCO6XOI[I/IMyIO B3aNMOIIOMOIIIb.

IIpeamernbie:

- OPUCHTHUPOBATLCS B ABJICHUAX U 00BeKTaxX OKpYyZKarumero Mmupa, 3HaTb
T'paHUILbl UX TPUMCHUMOCTH,
- IIOHHUMAaTb OIpPCACIICHUA (I)I/ISI/I‘-ICCKI/IX BCIINYMWH u IIOMHUTDB

omnpenensooume GopmyIbl;



- IIOHUMAaTh KaKUM (I)I/ISI/I‘-IGCKI/IM IMpUHOUIIaMHU 3aKOHaM IMOJJYUHSAKOTCA TC
WM UHBIE OOBEKTHI U SIBJICHUS IMpUpPOAbI;

- 3HaHHUEC MOJCJIN IIOMCKa pemeHHﬁ JJIA 3aaa4 110 (1)I/I3I/IK€; -3HATb
TCOPCTUYCCKHUEC OCHOBbBI MATCMATUKH.

- [IpumMeuaTs MoeNN SIBJCHUI 1 0OBEKTOB OKPY>KAIOIIETO MUPA;
- AHanu3upoBaTh yCIOBHUE 33]1a4H;

- [epedopMynrpoBaTh U MOJICIUPOBATH, 3AMEHATH HCXOJHYIO 3a/1a4y

- CocTaBiiTh MJIaH pelIeHus;
- BriiBuTaTh M IPOBEPSTH NpEJIaraeMbIe ISl pEIIeHHs THITIOTE3bI,

- BJIaJICTh OCHOBHBIMU YMCTBCHHBIMHU OIICpalvsIMU, COCTABIAIOIIUMHA ITOUCK

peleHus 3a/1a4u.

Conep:xaHue nporpaMMbl BHEYPOYHOI 1eSITeJIbHOCTH

Txjaacc
Beenenue. Brognoe 3anstue. Llenu u 3agaun kypca. TexHuka 6€301MacHOCTH.

Poanb IKCIIEPUMEHTA B ’KU3HHU Y€JI0BCKA.

Teopusi: I3ydanTh OCHOBBI TEOPUH MOTPENTHOCTEH. [IOTpEITHOCTH MPSMBIX U KOCBEHHBIX
WU3MEpPCHUH, MaKCHMallbHasi TOTPEIIHOCTh KOCBEHHBIX H3MEpPEHHH, Yy4eT MOrpEeIIHOCTEH
M3MepeHud mpu mnoctpoeHnn rpadukoB. IlpeacraBieHne pe3ylbTaToB H3MEpPEHHA B (Qopme
TaOIMI] ¥ TpadUKOB.

Ilpakmuxa: OCHOBBI TEOPUH TMOTPEUIHOCTEH MPUMEHSITh MPU BBINOJIHEHUH

DKCIepUMEHTAIBHBIX 3a/1a4, TPAKTHUECKUX PabOT (€ HCMoJIb30BaHHeM o0opyaoBanus «Touka
pocray)

Xapakmepucmuka OCHOBHBIX U008 0esAMENTbHOCHIL.!

IIpuBoauTh MpUMepsl 0OBEKTOB M3yueHHs (GU3UKU ((PU3nUecKue siBICHHs, PU3UIECKOe
TeNo, BeIecTBO, (usnueckoe mnosie). HalOmonate W aHamu3upoBaTh (U3MYECKUE SBICHHS
(puxcupoBaTh M3MEHEHMs CBOMCTB OOBEKTOB, CpPaBHMBATh WX U 0000maTh). [lo3HakOMUTBCS €
HKCIEPUMEHTAIBHBIM METOJIOM HcciieoBaHust npupojsl. COopka mpuOOpPOB M KOHCTPYKIHUH.

Hcnons3oBanue HU3MCPUTCIIbHBIX HpI/I60pOB. Brimonnenue J'Ia60paTOpHBIX " NPAKTUYICCKUX



paboT. JlnarnocTrka 1 ycTpaHeHHe HeuCIpaBHOCTEN MpuOOpoB. BeicTpanBanue rumnoTes Ha

OCHOBAaHHHU UMCIOIIIUXCA JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HEpPAaBHOMEPHOE [BW)XEHHE. | padudeckoe mpeacTaBleHUE
NBUOKCeHMS. Pemrenne rpaduueckux 3amad, pacueT MyTH M CPETHEH CKOPOCTH HEPAaBHOMEPHOTO
neuokeHus. [lorstrme wHepmuu W wHEpTHOCTH. LleHTpoOekHas cuia. [IlpuMeHeHWe JTaHHBIX
(U3HYECKUX MTOHATUH B )KU3HEIEATEIIBHOCTH YeoBeka. Cuiia ypyrocTd, CUia TPCHHS.

Ilpakmuka: VccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXUHE, OT
crenenu nedopmanuu npyxuHbl. Onpenenenune xKodphUIMEHTa TPeHHUS (C HCMOJIb30BAHHEM
ooopynoBanusi «Touka pocrta»). HccremoBanue 3aBUCHMOCTH CHUJIBI TPEHUSI OT CHJIIBI
HOPMAaJIBHOTO JIaBJICHMUS.

Xapakmepucmuka OCHOBHBIX 8U008 0esIMENbHOCHIL.!

Anamu3 Tabmun, rpadukoB, cxeMm. [louck oOBsiCHEHHUS HAOIIOTAEMBIM COOBITHSIM.
Ompenenenre CBOWCTB TMPUOOPOB TO dYepTek)aM U MOJEIsIM. AHaIW3 BO3HUKAIOIINX
poOJIeMHBIX cuTyaluid. M300paxaTh cucTeMy KOOPAUHAT, BHIOUPATh TEJIO OTCUYETA U CBSI3BIBATH
€ro ¢ CUCTeMOM KoopauHaT. Mcroyib30BaTh CHCTEMY KOOPAWHAT JIJIs1 U3YYCHHS MPSIMOJIMHEHHOTO
nBuxkeHus tena. Coopka npubGOpoB U KOHCTPYKUMH. Vcronb30BaHne W3MEPUTENBHBIX TPHUOOPOB.
BrimonHenue 11abopaTopHBIX M MPAKTHUECKHX PAbOT (C HCMOJb30BAaHUEM O000OPYI10BAHMS
«Touka pocra»). J/lmarHocTuka W ycTpaHEHHWE HEWCIIpaBHOCTEH NpHOOpoB. BricTpanBanme
TUIOTE3 Ha OCHOBAaHMM HMEIOIIUXCA JaHHBIX. KOHCTpynpoBaHuEe U  MOJEIHpPOBAHHUE.
Brinonnenue 3amaHuil Mo ycoBEepUICHCTBOBaHMIO MpHOOpoB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka M mpoBepka METOIUKU SKCIEPUMEHTadbHOUW paboThl. PaboTa B Maibix
rpynmnax. AHaJIM3UPYIOT, BBIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pEIICHUE, JCHCTBUSL.
[IpencraBienne pe3yiabTaTOB NApHOM, TPYIIOBOM JEATENBHOCTH. YuacTHe B JAUAJOre B

COOTBETCTBHUU C MPABUJIAMU PEYEBOTO MOBECHUS.

I'mapocraruka.

Teopusa: 3akon Apxumena, 3akoH [Ilackama THUIpPOCTATUYECKOE  JIABJICHHE,
COOOILAOIIUECS COCY b, THAPABINYECKUE MAITUHEI.

Ilpaxmuxa: 3a0auu: BHITAIKUBAIONIAS CUJIa B PA3UYHBIX CUCTEMax; MPUOOPHI B 3a/1a4ax
(coobmaromuecs: cocypl, THAPABIMYECKUE MAIIUHBI, pblYar, OJIOKW). DKCHEpUMEHTaTbHbBIE
3aJaHMs;

1) u3MepeHue cuiel Apxumena,

2) HU3MEPCHHUEC MOMCHTA CHJIbI, ﬂCﬁCTBYIOIHeFO Ha pbIyar,



3) 3MepeHue padoThl CHIIBI YIIPYTOCTH TPH MOABEME TPYy3a ¢ MOMOIIBIO MTOIBHKHOTO HIIN
HEMOJBIKHOTO  Oyioka (¢ wWcmosib3oBaHuWeM  obopynoBanmsi  «Touka  pocray).
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Anamu3 Tabmun, rpadukoB, cxeMm. [louck OOBSCHEHHS HAOIIOAAEMBIM COOBITHSIM.
CO6opka puOOpPOB M KOHCTPYKIMHA. VMCHonp30BaHNE M3MEPUTENBHBIX PHOOPOB. BrImosHeHNE
71a00paTOPHBIX U MPAKTUYECKUX paboT. /lnarHocTrka u ycTpaHeHHue HEHCIIPAaBHOCTEH MPUOOPOB.
BricTpanBanue rumoTre3 Ha OCHOBAaHMHM HUMEKOIIMXCS JaHHBIX. KOHCTpyupoBaHnue u
MojenupoBanue. Pabora B MamnbIX rpynmax. AHATU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
peuienue, aevictBus. lIpencraBiieHne pe3ynbTaToB NapHOM, TPYNIIOBON I€ATEIBHOCTH.
[ToaroroBka coOOIMIEHU W MOKJIAAOB. YUYacTHE B JMUAJIOT€ B COOTBETCTBHHM C TPaBUJIAMHU
pEe4YeBOrO MOBEACHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHEe TBEPIBIX TEJ. Y CIOBHS paBHOBECHS. MOMEHT CHIIBI.

HpaBI/IJ'IO MOMCHTOB. HeHTp TSAXCCTH. I/ICCHeJIOBaHI/Ie Pa3IUYHBIX MEXAaHUYCCKHUX CUCTEM.

KomOuampoBaHHbIE 3a1a4H, UCTIOIB3YS YCIOBHS PABHOBECHS.
Ilpakmuka: VI3roToBNeHNE pabOTAOIIEH CUCTEMBI OJIOKOB.

Xapakmepucmum OCHOBHBIX U008 0esIMENTbHOCHIL.!

Anamu3 Tabmui, rtpadukoB, cxem. I[lonck OOBSACHEHHS HAOIIOJAEMBIM COOBITHSIM.
OmpeneneHre CBOWCTB TMPUOOPOB TO dYepTeXaM U MOJCIIM. AHanmW3 BO3HUKAIOUIUX
npoOneMHbIX cuTyauuid. HaOmiomate neiictBue mpocThiXx MexaHU3MOB. [lo3HakomuTbes C
¢buznueckoil MOJeNbl0 «abCoMIOTHO TBEPIOE Teno». Pemarh 3aiaun Ha MPUMEHEHUE YCIIOBUSA
(mpaBuna) paBHOBecusi pblyara. [IpuMeHsATh ycioBue (MPaBUIIO) PAaBHOBECUS pbluara Jyis

00BACHEHHS HeﬁCTBHH Pa3IN4YHbIX HHCTPYMCHTOB, HUCIIOJIB3YEMbBIX B TECXHHUKE U B 6BITy.

C6opka mpubOOpoB M KOHCTPYKUUK. Mcnonp30BaHNEe U3MEPUTENbHBIX MPHOOPOB. BrimonHeHue
1abopaTOPHBIX U MPAKTUUYECKUX paboT. /lnarHocTuka v ycTpaHeHue HEUCIPAaBHOCTEH MpruOOpoB.
BroicTpanBaHue TUMOTEe3 Ha OCHOBAaHMM MaroMMXCS JaHHbIX. KoHCTpywpoBaHue u
MoJenupoBaHue. BrpinonHeHrWe 3aJaHuil MO YCOBEPIIEHCTBOBAaHUIO MpubopoB. Pa3paboTka
HOBBIX BAPHAHTOB OMBITOB. PazpaboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTAIBHON pabOTHI.
PaGota B manbIx rpynnax. AHaATM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE,
neiictus. llpencraBneHue pe3ynbTaToB NapHOW, TIpynmnoBoil AestenbHOCcTH. lloaroroska
cooOLIeHnH U 10K1aa0B. OCYIIECTBISIOT CAMOOIICHKY, B3aUMOOIIEHKY JIESTEIbHOCTH. YJacTue

B JUAJIOTC B COOTBETCTBUU C ITpaBUJIaMU PEUCBOI'O ITOBECACHU .
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®opmbl opranu3anuu 00pa3oBaTeIbHOIO NpoLecca:

- rpymnmonas; -
WH/IMBUAyaJIbHAS,
- (ponTaTBHAS.

Bezlyume TEXHOJIOIM:

Hcnonb3yloTcst  21€MEHTHl  CIEAYIOIIMX TEXHOJOTWH: TIPOEKTHas, HpoOIEMHOro
oOyueHusi, MH(POPMALMOHHO-KOMMYHUKALIMOHHAs,, KPUTHUUYECKOTO MBIIUIEHUS, HPOOIEMHOTO

JUaJiora, UrpoBas.

OcHoBHBIE MeTO/IbI PA00OTHI HA YPOKe:

Benymumu ~ meromamMu  oOydeHHsI  SIBIISIIOTCA: YJaCTHYHO-TIONCKOBOM, METOJT

MaTEMaTHYCCKOTO MOJCIINPOBAHUAA, aKCHOMATHYECKUM METO.

@D opMBbI KOHTPOJISA:

Tak kak 3TOoT KypC ABJIACTCA JONOJIHUTCIBHBIM, TO OTMETKA B Oaiax HE CTaBUTCA.

VYyamuiicss yduTcsl OLIEHMBATh ce0sl U IPYTHX caM, YTO TO3BOJISIET pa3BUBAaTh YMEHUS
caMOaHajdu3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSATEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
yuanierocsi. BrIsiBieHHEe MPOMEXYTOUHBIX M KOHEUHBIX PE3yJbTaTOB YYalIUXCS MPOUCXOIUT

yepes MPaKTUYECKYIO e TeIbHOCTh; 3a4eTHBIE PaOOTHI:

. TeMaTHYecKas MoA0OpKa  3a7ad  pa3juyHOrO  YPOBHS  CIIOXKHOCTH €
MPEACTABICHUEM Pa3HBIX METOJIOB PEUICHUS B BUJC TEKCTOBOI'0 JOKYMEHTA, TMpe3eHTAlHH,
(G dm-aHuManun, BUIEOPOTHKA

® BBICTAaBKa ITPOCKTOB, HpGSCHTaHHﬁ;

® JACMOHCTpaluA SKCIICPUMCHTA, KauyeCTBCHHOM 3aJa4dn ¢ Ka4CCTBCHHBIM (yCTHHM
WK B BHUAC IIPHIIOKCHHA, B TOM 4YHCIIC, Hpe3eHTaHI/ICI71) OIIMCAaHUECM IIpolcCCa Ha 3aHATHH,

q)eCTI/IBaJ'IC OKCIICPUMCHTOB;, (1)I/I3I/I‘leCKI/Ie OJIMMIINAbI.

[TpoexTHBIE pabOTHI

Cpezu/I paSHOO6pa3HI>IX HaHpaBJ’IeHI/Iﬁ COBpPCMCHHBIX NCAAIOTNYCCKUX TEXHOJIOTUH
BEAYLICEC MECTO 3aHUMACT MPOCKTHO-UCCICAOBATCIILCKAA ACATCIBHOCTL YUAIlIUXCA. I'maBHas ee
HACA—0OTO HAIIPABJICHHOCTDb y‘ICGHO-HOBHaBaTCHLHOﬁ ACATCIIBHOCTU HaA PE3YyJIbTarT, KOTOpBIﬁ

HOHy‘I&CTCH IIpH PCIICHUN HpaKTHQCCKOﬁ, TeOpCTquCKOﬁ, HO 00s3aTeNbHO JUYHOCTHO U

COIMATbHO-3HAYNMOM HpOGJ’ICMH.
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Ilpumepnvie memvt npoekmuwvlx pa60m

1 Kknacc

=

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

N3mepenne GU3NIECKrX XapaKTEePUCTUK JOMAITHUX KHUBOTHBIX.
[TpuGops! o pU3MKE CBOUMHU PyKaMH.

KaproTeka onbITOB 1 SKCIIEPUMEHTOB 110 (DPU3HKE.

®u3nkKa B UrpylIKax.

I'ne »KuBET 27eKTPUUECTBO?

ATtMocdepHoe JaBiIeHNE Ha PYTUX TUTAHETAaX.

®du3uKa B CKa3Kax.

[TpocThie MexaHW3MBI BOKPYT Hac.

[Touemy Macio B BoJie HE TOHET?

[TapycHHKY : UCTOPHS, IPUHITATI ABMKCHUS.

Omnpenenenue MIOTHOCTH TeTpaaHoU Oymaru u cootBercTBue e€ ['OCTy.
Mudsl 1 neresapl GU3NKH.

Jlerenma 00 OTKPBHITHH 3aKOHA ApXHUMeEa.

Kax onpenenuts BbICOTY AepeBa ¢ HOMOLIBIO MOAPYUYHBIX CPEACTB?
UccnenoBanue koddduiirenta TpeHus 00yBU 0 pa3InyHYIO MOBEPXHOCTD.
N3mepeHue mIoTHOCTH Tella YeloBeKa.

N3mepenue BBICOTHI 31aHHS PA3HBIMH CIIOCOOAMU.

N3mepenue BpeMeHu peakuy MNoAPOCTKOB U B3POCIBIX.

3uma, pusKKa U HapOJHBIE TPUMETHI.

JIpIxaHue ¢ TOUKH 3pEHUs 3aKOHOB (PH3UKHU.

JlericTBHE BHITAIKMBAIOIIEH CHIIBI.

ApXI/IMe,Z[OBa CHhJia M1 4CJIOBCK Ha BOJC.

Ar PEraTtHoC COCTOSAHUC KEIIC.
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CocTraB yue0HO-MeTOIUYECKOT0 KOMILJIEKTA.

Meroauueckoe nocobue «Peaymmszanus 00pa3oBaTeIbHBIX porpamm
€CTeCTBEHHOHAYYHOH M TEXHOJIOTWYECKOH HAmpaBIEHHOCTEH MO (U3UKE C HCIOJIL30BAHHEM
obopynoBanus nieHTpa «Touka poctay C.B. Jlozosenko, T.A. TpymmHa

Pabouas nmporpamma. ABropsr: E.M. I'yrauk, A.B. Ilepsinkun n3 cOopHHUKa
"ITporpammsl miist 0011e00pa3oBaTeNbHBIX yupexkaeHuil. @usuka. AcrpoHomus. 7 — 11 k. /

cocT. B.A. Koposun, B. A. Opnos.—M.:/Ipoda,2009.
®usuka—7 knacc, [epsimkua A.B. ,JIPODA, Mocksa—2006r

®usznka—8 knacc, [lepermkua A .B. ,JIPODA, MockBa—2006rdusnka
—9xmnacc, lepeimkuna A.B., JIPODA, MockBa—2006r

Co6opuuk 3ama4 o ¢pusuke. 7-9 k1. / CocraBurens B. U. Jlykamuk, — 24-¢ 3. —
M.:IIpocsenienne,2010.

®dusnka—8.CaMOCTOSTeNIbHBIE U KOHTPOJIbHBIE PaboThl.—M.: JIpoda,2010.

Cnmcok JTuTepaTypsbl VA MeJaroros.

1. 3akon Poccwuiickoit Deaepannn ot 29.12.2012 roga Ne273-d3 «O6 obpazoBanumn
B PO»(c mocneayomumMu N3MEHEHUSIMU U TOTIOJTHEHUSIMH )

2. ['yraukE.M.®wu3nka. 7KI1.: TeMaTH4eCcKoe U IOYPOUYHOE MIIAHUPOBAHUE K YUEOHUKY
A. B. Ilepeimknna «®wusuka. 8 kinacey» / E. M. I'yrauk, E. B. Peibakosa. [Tox pea. E.M. I'yrHuk.
—M.: Ipoa,2002.-96¢.u.

3. Kabapaun O.®D., OpnosB.A.®usuka. TecTsl. 7-9ximacchl.: Y4eOH.-MeTO 1. I0COOHE.
—M.:JIpoda,2000.-96¢.m.

4, Jlykamuk B.W. ®usndeckas onuMnuanaB6-7kimaccax cpeaneit mkouibl: [locobue
JUTSl yJaluxcs

5. MunbkoBa P. J[. Tematndeckoe 1 oypouHoOe IUIaHUpOBaHKE N0 (pu3uke: 7-i
Kn.:K yue6nuky A. B. Ilepbikuna «®usuka. 7 knace»/ P. JI. MunbkoBa, E. H. [Tananotu. —

M.:Ox3amen,2003.—127c.u.

6. [Toypounsie pa3pabotku 1o ¢usuke C. E. Ionsuckuit .k YMKA. B. [leppimkuna

M.:

«BAKO»,2004— 223c.:u1.
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Crincox nuTeparyphbl 11 yJaluxcsl.

1. Kabapauu O.®., Opnos B.A.@uzuka. Tectsl. 7-9knaccsl.: YueOH.-MeTo 1. mocooue.
—M.:poda,2000.—96¢.um.
2. JlykamukB. M. ®usnueckasonumnuaaB6-7xiaccax cpennei mkodsl: [locodue

JUTSl yJaIuxcs
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KaJIeHI[apHO-TeMaTI/I'leCKOeHJIaHHPOBaHI/Ie7KJIaCC

Ne Hara Tema 3ansiTUSA ®opma npoBeaeHns Hcnosb30BaHue 000py10BaHUA IIpUMEYaHu
n/n | NpOBEJCHHUS 3aHATHUA LEHTPA eCTeCTBEHHOHAYYHOH H e
IInan | Pakr TEXHOJIOTHYEeCKOM HANIPaBJIEHHOCTEH
«Touka pocra»
1.BBenenue (14)
BBonnoe 3ansTue. Lenu u 3amaun Jlexuus Komnerorepnoe o6opynoBanme
1 Kypca.
TexHuka 6€3011aCHOCTH.
2.Poib3KcnIepUMEHTABKU3HY Yea10BeKa(34)
Cucrema euHULL, TOHATHE O NIPAMBIX 1 | Jleknus KomnbrotepHoe 06opynoBaHue
2 KocBeHHbIX n3MepeHusx
Ousnueckuit  skcnepuMeHT  .Bunwl | Yuebnas urpa O6opynoBaHue ISl IEMOHCTpAIHii
(uznyeckoro JKCIIEPUMEHTA.
[TorpemHocTts U3MEPEHUS. Bunbt
MOrpenrHoCTeN n3mepenus. Pacuér
3 [TorpemrHocT! U3MEpEHUSI.
JlaboparopHass pabora «M3mepenue | [Ipaktuueckoe 3anstue | O6opynoBaHue  AJis JaOOPATOPHBIX
obvema TBepmoro Tena». IlpaBuna paboT M yUeHUYECKUX OIBITOB
4 odopmIIeHHs TaOOpaTOPHOH PabOTHI.
3.Mexanunka(84)
PaBHOMepHOE M HEpPaBHOMEPHOE Tematnueckue 3amanusi| OGopynoBaHue A J1aOOPaTOPHBIX
5 JIBUKEHUSI. [To noarpymnmnam paboT M ydueHHYEeCKHX OIBITOB (Ha 0aze
I'paduaeckoe npencrabieHue Jlexumst KOMIUIeKTOB Juist OI'D)
6 JIBUKEHUS.
Pemenue rpaduyeckux 3anad, pacyer [Ipo6nemuast nexuus
IIyTH U cpenHen CKOpPOCTH
7 HepaBHOMEpHOTO IBUKEHUS.
IlonsstTne wuHepuMm U UMHEPTHOCTH. | CIOKETHO-pOJIeBas UTPa
8 LentpoOexxHas cuia.
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Cuna ynpyrocrtu, cujia TpeHUst

Jlexusa

Jlaboparopnas pabota «VccnenoBanue

HpaKTI/I‘-IeCKOe 3aHATHC

O6opynoBanue  aisi  J1a0OPATOPHBIX
paboT M y4eHHYECKUX OMBITOB (Ha Oase

10 3aBHCHUMOCTH CHJIBI YIPYTOCTH, KomIIeKToB Juis OI'9)
BosHukaronieit B npyKxMHe, OT CTEICHH
Hedopmaruu npyKuHbD».
Jlabopatopnas pabora «Onpenenenue| [IpakTrudeckoe 3aHsATHE
11 Koaddunuenra tpenus».
JlaboparopHas pabota «MccnenoBanue | [Ipakruueckoe 3ansitue | OGopynoBaHue TUIst
3aBUCHUMOCTH CHUJIBI TPEHUS OT CHJIBI 1abopaTOPHBIX PabOT U
12 HopmansHOro naBneHus». Y4yeHn4YeCKnX ONBITOB
4.I'mapocraruxka(12y)
13 [TnotHoCTh. 3amaya uaps ['epona Jlekmus OGopynoBaHue JJ1 JIEMOHCTPAITHA
Pemenue 3a1a4 MOBBIIIEHHON | YueOHas urpa
CIIO)KHOCTM Ha  pacueT IUIOTHOCTU
14 BEIIECTBA.
Pemrenye 3agad moBbIIEHHON [TpobnemMHas neKkuus OOGopynoBaHue AJ1 JEMOHCTPAITHA
15 CII0’KHOCTHU
JlaBiaeHue KUIKOCTH U ra3a .3aKoH Jlexmus
16 [Tackans
17 Coo01maronyecs: Cocybl. VYyebnast urpa
JlaboparopHas pabota «M3rotoBnenue | [Ipakruueckoe 3anstue | O0opymoBaHue  Juisi  J1aOOPaTOPHBIX
18 MoJienu (poHTaHa» paboT U yueHHYECKUX OMBITOB (Ha Oaze
JlaGopaTtopHnas pabota «/3roToBienue Ponesas urpa KOMILIEKTOB st OI'D
19 Mogenu poHTaHa»
3akoH Ilackans. /laBnenue B )xuakoctsax | Jlexuus
n razax. [l'uapaBiMyecKkue MalIvHBI.
20 Coobmmaromuecs: cocypl.
BriTankuBaromas cuina. 3akoH [IpoGnemuast jexmus O6opynoBaHue s IEMOHCTpAIHiA
21 Apxumena.
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Jlabopatopnass  pabora «BblsicHeHHE

HpaKTI/I‘-IeCKOe 3aHATHC

Ob6opynoBanue it 1a00paTOPHBIX

22 yCIIOBUS IUIABAHUSI TEID. paboT M YUEHUYECKUX ONBITOB
biiok 3amau na 3akon Ilackans, 3akoH VYyebnas urpa OO6opynoBanue AJig JEMOHCTpAIIHiA
23 Apxumena.
biiok 3aay Ha 3akoH [lackans, 3akoH VYyeOHnas urpa
24 Apxumena.
5.Craruxka(104)
25 bnoxk. Peryar. Jlexnust O6opynoBaHue JUIsl IEMOHCTpAIUii
PaBHoBecue TBepabix Ten.  Mowment| [IpoGneMuas nexuust
26 cuiel. [IpaBruiio MOMEHTOB.
Hentp Tsxectu. MccnenoBanue Ponesas urpa O6opynoBaHue ISl IEMOHCTpAIHii
27 PaznaHBIX MEXaHUYECKUX CHCTEM
KomOuHMpoBanHbIe 3a1a4n, ncnoib3ys | ['pynnosas padora
28 YCIIOBHSI PABHOBECHS.
KomOunmpoBaHHbIe 3a1aun, ucnoib3yst | PosieBas urpa
29 YCJIOBUSI PaBHOBECHS
JlabopaTtopHnas pabota «M3rotonenne | [Ipaktuueckoe 3ansitue | OGopynoBaHue it J1TaOOPaTOPHBIX
paboTaroneil CHCTEMBI OJIOKOBY. paboT ¥ y4eHHUYECKHX OTBITOB (Ha Oa3ze
30 OdopmieHne paGoThL. KoMmIuieKToB g OI'D
Pa6oranannpoexktom«bnokn».Jlabopato | Temarndeckoe 3aaaHue
pHasgpaboTa«l3roroBieHrepaboTarone | 1Mo MOArpyImam
31 HCUCTEMBIOTIOKOB.
JlabopatopHas pabota «M3rotoBinenne | [Ipaktuueckoe 3ansatue | O6opynoBaHue  AJs JJaOOPATOPHBIX
32 paboTarolieit cucTeMbl OJIOKOBY. paboT M yYEHUYECKHX OIBITOB
33 Odopmienue paboThI. [Ipe3enTanus KommbrorepHoe 060pynoBanue
3anura npoeKToB. 3amura
TBopueckoit
34 paboThI
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