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IHosicHuTEALHAA 3aIIHCKA

IlenTpsl 00Opa3oBaHUs €CTECTBEHHO-HAYYHOW HaNpaBJIeHHOCTH «Touka pocTa» co3aaHbl ¢
LETBI0 Pa3BUTHs Y O0YYAIOIIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTUYECKOU, MHHOPMAIIMOHHON
IrPaMOTHOCTH, (POPMHPOBAHUSI KPUTUYECKOTO U KPEATUBHOTO MBIIUIECHUS, COBEPIICHCTBOBAHUS
HABbIKOB €CTECTBEHHO-HAyYHOH HAaNpaBICHHOCTH, a TaKXe IS MPaKTHYEeCKOH OTpabOTKU
yueOHOro Marepuaia no yueoHbIM mpeameraM «DPusnkay, «Xumusy, «buonorusy.

Ilenp u 3amaun

. Peanuzanust oCHOBHBIX 00111€00pa30BaTEIBHBIX MPOrPaMM 110 Y4eOHBIM
IpeaMeTaM eCTECTBeHHO-HAyYHO! HAaNpaBIEHHOCTH, B TOM YHCJIE€ B paMKax BHEYPOUHOU
TEATEIEHOCTH 00yJatOIINXCSL.

. Pazpabotka wu peanu3anysi pasHOYPOBHEBBIX  JOIOJHUTEIBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM €CTECTBEHHO-HAYYHOM HANPAaBIECHHOCTH, a TAK)KE MHBIX

[IpOrpamM, B TOM YHUCJIE B KAHUKYJIAPHBIN IIEPUOL.

. Bogneuenne yyammxcs u nejaroru4eckux paboTHUKOB B POEKTHYIO
NEeSATEIbHOCTD.
. Opranuzanysi BHEy4eOHON AEATENbHOCTH B KAaHUKYJISIPHBIN TIEpHOI, pa3padoTka U

peam3aiysi COOTBETCTBYIONINX 00pa30BaTEIBHBIX TPOTPAMM, B TOM YHCIIE IS JIarepen,
OpPraHM30BaHHBIX 00PA30BATEIBHBIMU YUPEKICHUSIMH B KAHUKYJISIPHBIA IEPUOJ.

. [ToBeimeHNe MPOoQecCHOHATBHOTO MACTEPCTBA MEIarOTHIECKIX PAOOTHHKOB
LEHTPA, PEATU3YIOIINX OCHOBHBIE U JAOIMOJIHUTEIbHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

. Coznanmne nenrpa «Touka poctay mpeamnogaraeT pa3BuTue 00pa3oBaTebHON
HH(]PpacTpyKTyphI 00111e00pa30BaTEILHON OpraHn3aIlii, B TOM YHCJIE OCHAIICHNE
0011e00pa3oBaTeIbHON OpraHU3aIIH:

. o0opyIoBaHUEM, CpEeICTBAMU OOYUYCHHS M BOCTIUTAHUS JUTsl U3y4eHUS (B TOM
YHUCJI€ SKCIEPUMEHTAIBHOTO) MPEAMETOB, KYPCOB, TUCHUILUINH (MOYyJIei) €CTEeCTBEHHO-HAYUYHOU
HAIMpPAaBIEHHOCTHU MPH pealin3alliid OCHOBHBIX 0011e00pa30BaTeIbHbIX IPOTPaMM U
JIOTIOTHUTEIBHBIX 00111€00pa30BaTEILHBIX MTPOTPAMM, B TOM YHCIIE TSl pACITUPECHUS
coJiep>KaHusl yueOHBIX peAMETOB «Pu3nkay, «Xumus», «buonorus;

. o0opynoBaHUEM, CpPEACTBAMH OOYUYCHHS M BOCITUTAHUS JIJISl peaTn3aiun
MPOrpaMM JOTIOJIHUTEIHHOTO 00pa30BaHMs €CTeCTBEHHO-HAYYHOIN HAMPABICHHOCTEH;

. KOMITBIOTEPHBIM U MHBIM 000pY/I0BaHUEM.



[TpodunbHBI KOMIUIEKT 000pYIOBaHMS MOKET OBITH BRIOPAH 151 00111e00pa30BaTeIbHbIX
OpraHM3aIyii, IMEIOIUX HA MOMEHT CO3/1aHus LeHTpa «Touka pocTay HAOOp CPENCTB OOYUCHHS
U BOCIIMTaHHA, HOKprBaIOH_II/Iﬁ CBOMMHN q)yHKLII/IOHaJIBHBIMI/I BO3MOXKXHOCTAMHA 6330BBIC

MOTPEOHOCTH MPYU U3YUYEHUHU Y4EOHBIX MpeaAMETOB «Duznkay, «Xumus» u «buonorus».

MuHuMaIbHO HEoOXoauMble (DYHKIIMOHAIBHBIE UM TEXHHYECKHE TpeOOBaHUA W
MUHUMAaJIbHOE KOJIMYECTBO 000PYAOBAHHUS, IEPEUEHb PACXOIHBIX MATEPHATIOB, CPEJICTB 00yUCHHS
W BOCIHUTAHUS [UIs OCHAIEHUS MEHTPOB «Todka pocTay OIpeaensiorcs PernoHanbHBIM
KOOpIWHATOPOM ¢ ydeToMm [IpuMepHOro mepedHss 0OOpYAOBaHHS, PACXOAHBIX MAaTEepPHAJIOB,
CPEICTB OOYYCHHSI M BOCIIUTAHUS IJIS CO3JaHMs U oOecreueHus: (PyHKIIMOHUPOBAHUS IICHTPOB
00pa3oBaHMs €CTECTBEHHO-HAyYHOUM HampaBieHHOCTH «Touka pocTa» B 0011e00pa3oBaTeIbHBIX
OpraHM3aIMsIX, PACIOIOKEHHBIX B CEIHCKON MECTHOCTH U MAJIBIX FOpPOJIaX.

DKCIIEpUMEHT SIBIISIETCS UCTOYHUKOM 3HAHUHM M KPUTEPUEM WX UCTUHHOCTU B HayKe.
Konuenmust coBpeMeHHOro 00pa3oBaHus OIPa3yMeBaET, YTO B y4€OHOM 3KCIIEPUMEHTE
BEJIYIIYIO POJIb 2 JOJKEH 3aHSITh CAMOCTOSTEIbHBIN HCCIIE0BATEIbCKUM YUCHUUECKUI
skcriepuMeHT. COBpeMEHHbIE KCIIEPUMEHTAIbHbBIE HCCIIE0BAaHNUS MO (PU3UKE yKe TPYIHO
MIPE/ICTaBUTh O€3 HCIOIb30BaHMsI HE TOJILKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTEIBHBIX
npudopoB. B @enepanbHOM rocyaapcTBeHHOM oOpa3oBaTeabHoM cTanaapre (nanee — PIOC)
MIPOMKCAHO, YTO OJHUM U3 YHHUBEPCAIBHBIX yUeOHBIX nercTBHi (nanee — Y'Y ]I),
MPHOOPETAEMBIX YUAIIUMHUCS, JOHKHO CTaTh YMEHHE «IIPOBEIACHUS OMBITOB, MPOCTHIX
AKCIIEPUMEHTAIBHBIX UCCIEAOBAHUMN, IPSIMBIX U KOCBEHHBIX U3MEPEHUN C HCTIOIH30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Y4eOHbIi SKCTIEpUMEHT 10 (pU3HKe, IPOBOIUMBIN Ha TPAAULIMOHHOM 00opynoBanuu (0e3
MIPUMEHEHUS U POBBIX JTAOOPATOPHIL), HE MOXKET B TIOJIHOK Mepe 00ECIIEYUTh PEIICHUE BCeX
o0pa3oBaTeNbHBIX 33J]a4 B COBPEMEHHOH miKoJje. CoKUBIIAsCS CUTYyalusi 00yclIOBJIeHa

CYLIECTBOBAHHUEM Psijia IPOOIIEM:
. TPaAUIIMOHHOE IIKOJILHOE 000PYI0BAHHE HU3-32 OTPAHUYCHUS
TEXHUYECKUX BO3MOKHOCTEH HE MO3BOJISIET MPOBOAUTH MHOTHUE KOJTMYECTBEHHBIE
HCCIEA0BAHUS;
. JUITUTEIBHOCTh IPOBEJCHUS (PU3NYECKUX HUCCIIEIOBaHUM HE BCeria
COTJIacyeTCsl C JUIUTEIbHOCThIO YUeOHBIX 3aHATUH;
. BO3MOYXHOCTh TIPOBEJICHUSI MHOTHX (PU3UYECKUX UCCIICTIOBAHUI
OTPaHUYUBACTCS TPEOOBAHUSIMH TEXHUKHU 0€30MACHOCTH U JIp.

udposas mabopaTopusi KapAMHAIBHBIM 00pa30M U3MEHSECT METOANKY M COJIEP)KaHHE

BKCHepHMeHTaHBHOﬁ ACATCIIbBHOCTH U TIOMOTACT PCIIUTDH BBIICIICPCUUCIICHHBIC HpOGJIeMBI.
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upokwuii criekTp HUPPOBBIX AATYUKOB MO3BOJISET yUAIIUMCS 3HAKOMUTBHCA € TTapaMeTpaMu
(bu3MYECKOTO SKCIIEPUMEHTA HE TOJIbKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MIOMOIIBIO TU(PPOBOH JTAOOPATOPUN MOKHO MTPOBOAUTH JIUTEIBHBIN SKCIEPUMEHT AaXKE B
OTCYTCTBHH 3KcriepuMeHTaropa. [Ipu 3ToM u3mepsieMble 1aHHbIE U pe3yIbTaThl UX 00pabOTKH
0TOOpakaroTCsl HETIOCPEICTBEHHO HA IKPaHE KOMITBIOTEpa.

B nporiecce popmupoBaHus SKCIIEPUMEHTATBHBIX YMEHUH 0 (U3UKE yJaUTUHCS YIUTCS
MPEICTaBIATh HHPOPMAIMIO 00 UCCIIEJOBAHUN B YETHIPEX BUAAX:

. B BepOANbHOM: OIUCHIBaTh 3KCIEPUMEHT, CO3[aBaTh CIIOBECHYIO

MOJI€Tb IKCHEPUMEHTa, (UKCUPOBATh BHHUMAaHHE Ha H3MEPSAEMBIX (DU3HUECKUX

BCINMYHHAX,

TEPMHUHOJIOTHH;

® B TAOJIWYHOM: 3aII0JHSITE T36HI/IHLI JaHHBIX, JIC)KAIllUX B OCHOBEC

MOCTPOCHHUS IPaPHUKOB

(TIpu 3TOM y ydamuxcs BOZHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabaxX BETUYHH);

. B rpauecKOM: CTPOUTH IpaduKH MO TaOIUYHBIM TAaHHBIM, YTO
MO3BOJISIET EPEUTH K BBIIBIIKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIY
(bu3NYecKUMHU BeIMYUHAaMU (TIPU 3TOM YUHUTEIb TOKA3bIBAET MPEUMYIIECTBO B
BU3YaJIH3alluU 3aBUCUMOCTEN MKy BEIMYMHAMHU, HATJISATHOCTD U
MHOTOMEPHOCTb );

. B QHAIUTUYECKOM (B BUJIE MAaTEMAaTUYECKUX YPAaBHEHUN):
MPUBOJIUTH MAaTEMATUYECKOE OMMCAHHE B3aUMOCBSI3U (PU3NYECKUX BETUYHH,
MaTeMaTu4ecKkoe 0000IeHNE TTOTYYCHHBIX PE3YJIBTATOB.

[lepexon k KaxxIOMY 3TaIly NpeJCTaBlIeHUsI HH(POPMALMU 3aHUMAET T0CTATOYHO
OOJIBITION MPOMEXKYTOK BpeMeHH. be3ycnoBHO, B 7—9 kiaccax 3TOT Ipoliecc He0OX0auM, HO B
CTapIINX KJIACCaX 3TO BPEMs MOXKHO OBLJIO OBl OTBECTH Ha pelieHue 0oiee BaxXHBIX 3a7a4. B
3TOM IU1aHe HHU(POBbBIE Ta0OPATOPUH MO3BOJISIOT CYHIECTBEHHO YKOHOMHUTD BPEMSI, KOTOPOE
MOKHO TIOTPATUTh HA (OPMUPOBAHUE UCCIICOBATEIHLCKAX YMEHUHN yUaIIUXCsl, BBIPAKAIOIIUX CSI

B CIEAYIOIIMX JECUCTBUIX:

. ompeeaecHue IpoOIeMbI;
. MOCTAHOBKA HCCIICAOBATEIILCKOM 3a/1a4H;
® IJTaHUPOBAHUC PCIICHUS 3a/1a4H,



. IIOCTPOEHUE MOJICIIEH;

® BBIABHUKCHHUC TUIIOTEC3,

® OKCIICPUMCHTAJIbHAA IIPOBCPKA THUIIOTC3; ¢ A4aHallu3 JaHHBbIX
HKCIEPUMEHTOB MJIM HAOIIOICHUN;

. (dbopMynMpOBaHUE BHIBOJIOB.

[Mocneguuwe TOABI Yy  ydamuXcs HaOMIOMAaeTcs HHU3Kas MOTHBAIMS — HM3yYCHHS
€CTECTBEHHOHAYYHBIX JUCIHMIUIMH U, KaK CJICICTBHE, ITaJIcHUE KadyecTBa oOpa3oBanus. [{ludposoe
y4ueOHOe 000pyJOBaHHE IO3BOJISET YYAIIUMCS O3HAKOMHTBCS C COBPEMEHHBIMH METOJaMU
HCCIEe0BaHMs, MPUMEHIEMbIMU B HAYKE, a YUUTENI0 — MPUMEHATh HA MPAKTUKE COBPEMEHHbIE

neaaroru4€CKUuC TCXHOJIOIuu.

HopmaTuBHas 0a3a

- @enepanbHbiii 3akoH OoT 29.12.2012 No 273-@3 (pen. ot 31.07.2020) «O06
obpaszoBanuu B Poccuiickoit denepanum» (¢ u3M. u 101., BTy, B cury ¢ 01.09.2020).
- [Tacnopt HammoHanmpHOTO TpoekTa «OOpa3oBanue» (yTB. mpesunuymom CoBera

nipu [Ipesunente PD no crparernueckoMy pa3BUTHIO H HALIMOHAJIBHBIM IPOEKTaM, IPOTOKOJ OT

24.12.2018 Ne 16).

- INocynapcrBennas mporpamma Poccuiickoit @eneparuu «Pa3sutne oOpa3oBaHms»
(yrB. IlocTanoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6

YTBEp)KIECHUH TOCYAapCTBEHHOM porpamMmbl Poccuiickoit @eneparun «Pa3Butre 00pa3oBaHus».

- [Mpodeccuonaneubiii crangaptr «llemaror (memaroruveckas AESATEIBHOCTH B
JOIIKOJIbHOM, HAyajJbHOM OOIIEM, OCHOBHOM OOIIeM, cpexHeM oOmeM o00pa3oBaHuM),
(BocuTaTenb, yuanutenb)» (pea. ot 16.06.2019) (IIpukaz MunucrepcTBa TpyJaa M COLMAIBHON
3ammutel PO ot 18 oxTabps 2013 1. No 544H, ¢ WM3MEHEHUSMHU, BHECEHHBIMH TPHKA30M
MunuctepcTBa Tpyaa u comzanutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422h).

- [Tpodeccrnonanbhsbiii cranaapt «I[legaror AOMOIHUTEIHLHOTO 0Opa30BaHUS IETEH U
B3pocibix» (IIpukas Munucrepcrsa Tpyaa u conuanbHoil 3amuTel PO ot 05.05.2018 Ne 298u
«O0 yTBepxkIeHnu npodeccruoHaibHOro cranaapra «llegaror MOMOJHUTENBHOTO 0Opa30BaHUS

JIETEH U B3POCIBIX).



- denepanbHbII TOCYAApCTBEHHBIM 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOTO OOIIETO

obpasoBanus (yTB. MpuKa3oM MuHuCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot

17.12.2010 Ne 1897) (pen. 21.12.2020).

- denepanbHbIil TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAaHAAPT CPEIHEro OOIIEro

oOpa3oBanus (yTB. MpukazoM MuHuUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanuut OT

17.05.2012 Ne 413) (pex. 11.12.2020).

- ITocTanoBnenue I’ 1aBHOrO rocyAapCTBEHHOIO CaHUTApHOIo Bpada Poccuiickon
®enepanuu ot 29 nexadbps 2010 r. N 189 r. Mocksa "O6 yrBepxxnennun CanlluH 2.4.2.2821-10
"CaHUTapHO-3MHUIEMHOJIOTHYECKHEe TPEeOOBAaHUS K YCIOBUAM W OpraHU3alMM OOY4YeHHUs B

00111e00pa30BaTeNbHBIX YIPESIKICHUIX "

- Pabouass mporpamma. Astope: E.M.I'yrHuk, A.B. Ilepeimkun u3 cOopHUKA
"[TporpamMmel 1j1s1 0011I€00pa30BATENBHBIX yupekaeHuii. dusuka. Actponomus. 7 — 11 k1. / cocT.
B.A. Koposun, B.A. Opnos. — M.: JIpoda, 2019

- MeToauveckiue pEKOMEHIAIMKM 10 CO3JaHUuI0 ©  (QYHKIMOHHPOBAHHWIO B
o011e00pa3oBaTeIbHbBIX OpPraHU3aLUsAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MaJjbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HANpPaBICHHOCTEH
(«Touka poctay) (YTBepxkIeHbl pacnopsbkeHneM MuHucrtepcTBa npocseuieHusi Poccuiickoi
Oenepauun ot 12 ssuBaps 2021 r. Ne P-6).

B cocraB nentpa «Touka pocta» mo ¢u3uke Bxomar Oa3oBasi (00s3aTelbHAS) YacTh U
JIOTIOJIHUTENbHOE 000pyAoBaHKe. ba3oBast yacTh COCTOUT U3 IIU(PPOBHIX JaTYUKOB U KOMITJIEKTOB
CONYTCTBYIOIIMX  3JEMEHTOB JJI1 OMNbITOB [0 MEXaHUKE, MOJEKYJIsIpHOH  (dusuKe,
AIEKTPOIUHAMUKE U ONTHKE.

ba3oBblii KOMILIEKT 000pynoBanusi neHTpa «Touka pocra» mo ¢pusuke J[aHHBIIT

KOMIUICKT INPCACTABJICH CIACAYIOIUMHU JaTYUKAMU.

JlaTunk aOCOJIFOTHOTO JIaBJICHUS.

JlaT4uK TPOU3BOAUT H3MEPEHHUS a0CONIOTHOTO AaBleHHA. UyBCTBUTENBHBIA 3JIEMEHT
JaTyhKa BBIMOJIHEH Ha 0a3e MOHOJHUTHOTO KPEMHHEBOTO MbE30PE3UCTOPHAs C BHEAPEHHOM
TEH30PE3UCTUBHON CTPYKTYpOU, KOTOpas MO3BOJISIET UCKIIOUUTH BO3MOXKHBIE IOIPEIIHOCTH U
JOCTUTHYTh HEOOXOAMMOM TOYHOCTH M3MEpEeHH. B KOMIIEKT gaTynka abCOIIOTHOTO JaBICHUS
BXOJIUT THOKasi TepMeTUYHAsl TPyOKa JUIsi MOAKIIOYCHUS IMITYIEepa JaT4hKa K JIabopaTOpHOMY

000pyIOBaHUIO.

JlaTank mosioxeHus1 (MarHUTHBIN).



JlaTuuk u3MepsieT BpEMEHHbIE OTPE3KU MEKAY MOMEHTaMU MPOXOKACHUS 00BEKTA PSIOM
¢ OECKOHTaKTHBIMH JIETEKTOpaMH. BeCKOHTAaKTHBIE IETEKTOPHI SIBJISIFOTCS. BRIHOCHBIMU U KPETISATCS
Ha METAJUNIMYECKOW WJIM MarHUTHOM moBepxHocTu. KoauuecTBo ocell M3MEpeHHs [aTdyMKa
MOJIOKEHUS PaBHO 3, TMana3oH U3MEPEeHM 1o Kax oM u3 ocell X, Y u Z cocranisiet oT 0 g0 360
rpam.

KoMIuiekT comyTecTBYIOUIMX 3I€MEHTOB /17151 SKCIIEPUMEHTOB 0 MEXaHHUKE.
KoMIuiekT comyTcTBYIONUX 371€MEHTOB /JIs1 SKCIIEPUMEHTOB IO MOJIEKYIISIPHOM (pU3UKeE.

Kommext CONMYTCTBYIOIIUX 3JICMCHTOB IJISI SKCIICPUMCHTOB I10 3JICKTPOJAUHAMUKE.

Kommiext COINYTCTBYIOIIUX DJJICMEHTOB JId 3KCICPUMCHTOB IIO OIITHKE ,Z[aT‘II/IK TOKa,

MarHuTHOTO TOJIS, TEMITEPATYPBHI.

I[lnannpyemsble pe3ybTaThl OCBOCHHUSI MPOrPaMMbl BHEYPOUHOH e TeIbHOCTH
«JlabopaTopus 3kcnepeMeHTOB 10 pu3NKe» (C UCMoIb30BaHueM 000opyaoBanus « Touka
pocta») B 7-9 Kjaccax.

Peanuzanus nporpaMmbl CIOCOOCTBYET AOCTHXKEHUIO CIEAYIOUINX Pe3yJIbTATOB:

JInuHOCTHBIE:
B cdepe IMUHOCTHBIX YHUBEPCATBHBIX YI€OHBIX TEUCTBUI yUaIXCS:

. y4eOHO-TT03HABATENIbHBI MHTEPEC K HOBOMY YYEOHOMY MaTepHally M CIiocodoam
pelIeHNs] HOBOM 3a1a4H;

. OpHUEHTAIMs Ha MOHUMAaHUE NMPUYMH YCIIeXa BO BHEYYEOHOH NEesATENIbHOCTH, B TOM
Yyclie Ha CcaMOaHallu3 M CaMOKOHTPOJb pe3yjbTaTa, Ha aHalU3 COOTBETCTBUS PE3YNIbTATOB
TpeOOBaHUSIM KOHKPETHOMN 3a7a4H;

. CIOCOOHOCTH K CAaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIIEITHOCTH BHEYYeOHOM
ACATCIIbHOCTH,

Obyuarowuiics noay4um 603MOMCHOCMb 0l POPMUPOBAHUS:

° BHYTpeHHCﬁ MMO3UIMK MIKOJIbHUKA Ha YPOBHE IIOJIOKHUTCIBHOI'O OTHOHICHUSA K
HIKOJIC, ITIOHUMaHUuA HGO6XOI[I/IMOCTI/I YUc€HMU, BBIPAXKCHHOT'O B HpeO6HaI[aHI/II/I
y‘IeGHOHOSHaBaTCHBHHX MOTHBOB,

. BBIPQXCHHOW YCTOMYMBOM Y4eOHO-TT0O3HABATEIIbHOW MOTHUBAIIMH YUCHHUS;



. YCTOMYMBOTO y4eOHO-TIO3HABATEILHOTO HMHTEpEca K HOBBIM OOIIUM CIocodam
peleHus 3a1ad.

MeTanpeamerHble:

B cdepe peryassTHBHBIX YHUBEPCATBHBIX YUCOHBIX JEHCTBUMA YUAIIUXCS:

. IUIAHUPOBAaTh CBOM JEWCTBUS B COOTBETCTBUM C IIOCTABJICHHOM 3aJayed H

YCIOBUSAMHU €€ pCain3aliii, B TOM YHUCJIC BO BHYTPCHHCM IJIAHC,

. YUUTHIBaTh YCTAHOBJICHHbIE NpaBHja B IJIAaHUPOBAaHUM U KOHTpOJIE crocoba
pelieHus;

. OCYILIECTBIISATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb [0 PE3yNbTaTy;

. OIICHUBATh  TPaBUIBHOCTH BBITIOJTHEHHSI JIEHCTBUS Ha YpOBHE

aJICKBATHOM PETPOCIICKTHBHOM OIICHKU COOTBETCTBHUS PE3yJIbTAaTOB TPEOOBAHUSAM JIAHHOM 3a1a91
M 3aJJa4HOM 00J1acTH;
. aJCKBATHO BOCIPUHUMATH IPEMJIOKECHUS U OLEHKY YYMTENIeH, TOBapUILEH,

poauTenen U Ipyrux J0IEH;

. pasnauyath cocod U pe3ysbTaT IeHCTBUS.

Obyyarowuiica NOIYUUM 8O3MOACHOCTND HAYYUMCA!

. B COTPY/IHUYECTBE C YUUTEIEM CTaBUTh HOBbIEC yueOHbIE 3a/]a4Uu;
. MPOSBIIATH IO3HABATENIbHYIO HHUIIMATUBY B yYEOHOM COTPYJIHHYECTBE;
. CaMOCTOATENIbHO a/IEKBATHO OLICHMBATh MPABWJIBHOCTH BBINIOJIHEHUS EUCTBUS U

BHOCHUTH HGO6XO,I[I/IMBIC KOPPEKTHUBBI B UCITIOJTHCHUE KaK I10 XOAY €ro p€ajinu3alru, TaKk U B KOHIEC

JIIEUCTBUSL.

B cdepe noznaBaTeIbHBIX YHUBEPCAIBHBIX YICOHBIX ACHCTBUN ydaluXCs:

. OCYIIECTBIISITh MMOUCK HEOOXO0AUMOW MH(MOPMALIUH IS BBITOTHEHHUS BHEYYCOHBIX
3aJJaHUi C HCHOJB30BAHMEM YUE€OHOM JHUTEepaTypbl W B OTKPHITOM HMH(DOPMAIIMIOHHOM
MPOCTPAHCTBE,  DHIMKJIONEANHA, CHPAaBOYHUKOB (BKJIIOYas DJEKTPOHHBIE, IU(POBHIC),

KOHTPOJUPYEMOM MPOCTPAHCTBE

HNurtepnera;



. OCYILLIECTBIIATH 3aMKCh ((PUKCAIMIO) BEIOOPOUYHON MHPOPMALUU 00 OKPYXKAIOIIEM

MHUpE U 0 cebe caMoM, B TOM YHUCIIE C TOMOIIbI0 HHCTpyMeHToB UKT;

. CTPOUTH COOOIICHHSI, IPOSKTHI B YCTHON M MUCBMEHHOM (hopMme;

. MIPOBOJIUTH CPABHECHUE M KJIACCU(DUKAIIUIO TI0 33J]aHHBIM KPUTCPHSIM;

. YCTaHABIMBAThH MPHYHUHHO-CIICICTBEHHBIC CBS3H B H3y4aeMOM KpYTe sSBJICHUIA,
. CTPOUTH PACCYX ACHUS B POpPME CBSI3U MPOCTHIX CYKJIEHUH 00 00BEKTE, €T0

CTPOECHUH, CBOMCTBAX U CBS3aX;

Obyyarowuiica NOIYUUM 8O3MONACHOCTND HAYYUMBCA.!

. OCYILIECTBISATh PACIIMPEHHBINH MOUCK MH(OPMALUK C UCTOIb30BaHUEM PECYPCOB

oubmmotek u cetu HTEpHET;

. 3aMUChIBaTh, GUKCUPOBATH HHPOPMAIHIO 00 OKPYKAFOIINX SIBJICHUSIX C TIOMOIIBIO
unctpymenToB UKT;

. OCO3HAaHHO U MTPOU3BOJILHO CTPOUTH COOOIIIEHHUS B YCTHOM U MUCbMEHHOU (opme;

. OCYILIECTBIATH BbIOOp Hambonee 3(PQPEeKTHBHBIX CIOCOOOB pEUICHMs 3a1ady B

3aBUCHUMOCTH OT KOHKPETHBIX YCJ'IOBI/II\/'I;
° CTPOUTH JIOTUYCCKOC  PACCYXKJICHHC, BKJIIOYAOMICC YCTAHOBJICHUC

IMPUINHHOCICACTBCHHBIX CBHSGﬁ;

. MOTYT BBIUTH Ha TEOPETHUYECKUN YpOBEHb pEIIEHUS 3a]ad: pelIeHHe II0
OTNpeIeJICHHOMY TUIaHy, BJIaJICHUE OCHOBHBIMH ITPUEMAMU PEILIEHUS, OCO3ZHAHUS IEATEIbHOCTH 10

PECIICHUIO 3aJa4H.

B cdhepe KoOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUN ydalTuXCs:

. aJIeKBaTHO MCMOJIb30BaTh KOMMYHUKATUBHBIE, IIPEK/IE BCETO - PEUEBbIE, CPEICTBA
JUTSl PEIICHUs Pa3IMYHBIX KOMMYHHUKATHBHBIX 3a7a4, CTPOUTH MOHOJIOTMYECKOE COOOIIeHue,
BIIQJICTh JUATOTHYECKON (OpPMONM KOMMYHHUKAIIMH, HCIONB3ys, B TOM 4YHCJE CpPEICTBA H
nHctpymeHTsl UKT 1 nucTaHmOHHOTO 00IIeHMS

. JIOMYCKaTh BO3MOKHOCTH CYIIECTBOBAHUS Yy JIIOACH pa3IUYHBIX TOYEK 3PEHUS, B
TOM YHCJIC HE COBMAJAIONINX C €r0 COOCTBEHHOMW, M OPUEHTHUPOBATHCS HA MO3UIUIO TTApTHEPA B
OOIIEHNH U B3aUMOICHCTBUH,

. YUYHUTBIBATh Pa3HbIE MHEHHUS U CTPEMUTHCA K KOOPIAUHALIMK PA3IMYHbBIX TO3UIUN B

COTPYJIHUYECTBE;



. (hopmynupoBaTh COOCTBEHHOE MHEHHE H TTO3HIIHIO;

. JIOTOBAPUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIHLHOCTH,
B TOM YHCJIC B CUTYaIlUH CTOJIKHOBEHHUS UHTEPECOB;

Obyyarowuiica NOIYUUM 803MONACHOCTNG HAYYUMBCA.!

. YUUTBIBaTh M KOOPAWHUPOBATh B COTPYAHMYECTBE OTIMYHBIE OT COOCTBEHHOMN

MTO3ULIMM IPYTUX JIFOACH;

. YUUTBIBATh pa3Hble MHEHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO
MTO3HLIMIO;

. MIOHUMATh OTHOCUTEIBHOCTh MHEHHUI U TIOAXO0JIOB K PEILICHHUIO MPOOJIEMBI;

. apryMEHTUPOBATh CBOIO MO3ULUIO0 U KOOPAUHUPOBATH €€ C NO3ULUAMU IIaPTHEPOB

B COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOM NESTEIILHOCTH,

. 3aJ1aBaTh BOIIPOCHI, HEOOXOMMBIE JJIsl OPTaHU3AIMH COOCTBEHHOU ACSITEFHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

. OCYIIECTBIISITh  B3aUMHBIK ~ KOHTPOIb W  OKa3blBaTh B  COTPYIHUYECTBE
HEO0OXOIMMYIO B3aUMOTIOMOIIIb.

IIpeameTHbIe:

- OpPUEHTUPOBATHCS B SABJICHUSAX U OOBEKTaX OKPYKAIOLIEro MHpa,
3HATh IPAHUIBI UX TPUMEHUMOCTH;

- IIOHUMATh OIPCACIICHUSA (pI/I3I/I‘-IeCKI/IX BCINYNH u
IIOMHUTH

orpeesnstone GopMyIsl;

- MOHUMATh  KakuM  (U3MYECKMM TPHUHIMIIAM W 3aKOHaM
MOIYUHSIOTCS T€ WU UHBIE OOBEKTHI U SIBJICHHSI IIPUPOIBL;

- 3HaHUE MOJICTM TIOWCKA PEIICHWH I 3aj1ad 1mo (pu3uke; - 3HATh
TEOPETUUYECKUE OCHOBBI MATEMATHKH.

- MpUMeYaTh MOJIENH SABJICHUN U 0OBEKTOB OKPYXAIOIIETO MHUPA;
- aHAJIM3UPOBATh YCIOBUE 3a1auH;

- nepeGopMyITUpOBATH K MOJICTUPOBATh, 3aMEHSITh UCXOIHYIO 33729y

JIPYTOH;
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- COCTAaBJIATH IJIaH PCHICHUSA
- BBIIBUT'AaTh U IPOBEPATH MPEAJIAracMbIC U1 PCIICHUA THIIOTC3bI;

- BJIaZICT OCHOBHBIMU YMCTBCHHBIMH OII€paliusIMU, COCTABJIAIOIIIUMHA

IIOMCK PCIICHHUA 3aJavu.

Conep:xaHue NpOrpaMMbl BHEYPOYHOM 1eSITeJIbHOCTH

7 kaace
BBenenne. Bronnoe 3anstue. Lenn u 3amaun kypca. TexHnka 6€30MacHOCTH.

Poab IKCMMEPUMEHTA B )KU3HHU Y€/10BEKA.

Teopus: VI3yunuTh OCHOBBI T€OpUHU morpenrHocTed. [lorpemHocTy npsMbIX 1 KOCBEHHBIX
W3MEpPEHHI, MaKCUMajlbHas IOrPEIIHOCTh KOCBEHHBIX WM3MEPEHUHM, YYET MOTrPElIHOCTEN
u3MepeHuil mpu noctpoeHuH rpadukos. IIpencraBnenue pe3yiabTaToB H3MEpeHH B (opme

TaOIUI U TPapUKOB.

Ilpakmuxa: OCHOBBI TEOpPUM TMOTPEIIHOCTEH MPUMEHATH MpPU  BHIOJHEHUU

AKCIIEPUMEHTAJIBHBIX 3a]1a4, MPAKTUYECKUX padoT (¢ ucnoab3oBanueM odopynoBanus «Touka
pocTtay)

Xapaxmepucmuka OCHOBHBIX U008 0esIMebHOCIL.:

[TpuBoANUTH pUMEPHl 0OBEKTOB M3ydeHUs (pu3uku (Ppu3uueckue sBICHUS, PU3UIECKOE
TeNo, BEIIECTBO, (¢uizmueckoe mosie). Habmomath u aHanu3upoBaTh (U3HUYECKUE SBICHUS
(puxcupoBaTh M3MEHEHHS CBOHCTB OOBEKTOB, CpaBHMBATh MX M 0000mmaTh). [lo3HAKOMUTHCS C
AKCIIEPUMEHTAIFHBIM METOJIOM HccienoBaHus mnpupoasl. COopka mpuOOpOB U KOHCTPYKLHUH.
Vcnonb30BaHne U3MEPUTENLHBIX TPUOOPOB. BrInonHeHe 1a00paTOPHBIX U MTPAKTUYECKUX PadoT.
JlnarHocTuka U ycTpaHEHHE HEUCIIPABHOCTEH MpruOOpoB. BricTpanBanue rumnore3 Ha OCHOBAaHUHU

AMEIOIIUXCS JaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOEC W HEpaBHOMEpHOE JIBIKeHHE. ['paduueckoe mpeacTaBiIcHHE
nBukeHus. Pemienue rpaduueckux 3anad, pacder IMyTH U CpelHEH CKOPOCTH HEPaBHOMEPHOTO
neukenus. [lonstue wHepuuu u uHepTHocTU. lleHTpoOexHas cuna. [IpumeHeHHe TaHHBIX
(bu3NYECKUX MOHATUH B )KU3HEAEATEIbLHOCTH UeroBeka. Cuiia ynpyrocTu, Cuia TpeHHUs.

IIpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT

crenenn aedopmanuu npyxuHbl. OnpeneneHue xKodPPUIeHTa TpeHUs (¢ MCMOJIb30BaHHEM
11



o0opynoBannsi «Touka pocray»). HccienoBaHue 3aBUCHUMOCTH CHJIBI TPEHUSI OT CHJIbI

HOPMAJIbBHOT'O 1aBJICHHA.

Xapaxmepucmuka OCHOBHBIX U008 0esIMebHOCIIL.:

Ananu3 Ttabmun, rpadukoB, cxeM. llouck oObsicHEeHHs HAOMIOZAEMBIM COOBITHSM.
OmnpeneneHue CBOMCTB IPUOOPOB M0 YEPTEKAM U MOJIENIAM. AHAIN3 BO3ZHUKAIOLIMX MPOOIEMHBIX
cutyauuid. M300paxare cucTeMy KOOpPAMHAT, BBIOMpAaTh TENO OTCYETAa U CBS3BIBATH €r0 C
CUCTEMOM KoopauHaT. Mcmosb30BaTh CUCTEMY KOOPAMHAT Il HU3Y4YEHUS MHPSMOJIMHEHHOIO
nBrokeHus tena. Coopka mpubopoB 1 KOHCTPYKIMU. Vcrionb30Bane H3MEPUTEIbHBIX TPUOOPOB.
Brimonnenue 11aboOpaToOpHBIX M IMPaKTHYECKHX padoT (€ HMCMOJIb30BaHHEM O000pPyAOBAHUS
«Touka pocra»). J/[marHocTMKa W YCTpaHEHHE HEWCIPABHOCTEW MpUOOPOB. BricTpanBanme
TUIIOTE3 HA OCHOBAaHUM UMEIOIIMXCA NaHHBIX. KOHCTpynpoBaHue n MoaenupoBanue. Bolonnenne
3aJJaHUi TI0 YCOBEPLICHCTBOBAaHHMIO MpuOOpoB. Pa3paboTka HOBBIX BAPHUAHTOB OIBITOB.
Pa3zpa®oTka M mpoBepka METOIMKH 3KCIIEPHUMEHTaIbHOW paboThl. PaboTa B MajibIX Tpymnmax.
AHanu3upyloT, BBIOMpPAIOT M OOOCHOBBIBAIOT CBOE pemieHue, neicrtBusa. IlpencraBieHue
pe3yJIbTaTOB TMAPHOW, TPYNIIOBOM MESATEIBHOCTUH. YUYacTHE B JMAJIOre B COOTBETCTBUU C

MpaBUIaMU PEUYEBOIO MOBEICHMUS.
I'mapocraTuka.

Teopus: 3axon Apxumena, 3akoH [lackamns, TuapocTaTHUECKOE JaBJICHNE, COOOIIAIOIINECS
COCY/Ibl, TUAPABIUICCKIE MAIITUHBI.

Ipaxmuxa: 3a0auu: BHITAIKUBAIONIAS CHJIa B PA3IUYHBIX CUCTEMaX; MPUOOPHI B 3a/1a4ax
(cooOmmaromuecs: COCybl, TUAPABINYECKHE MAIWHBI, pblYaru, OJOKH). DKCIIEpUMEHTAIbHbBIE

3aJaHUA;

1)u3mepenue cuibl Apxumena,
2)u3MepeHrne MOMEHTA CHITBI, ICHCTBYIOIIETO Ha phIvar,

3)usmepeHue paboThl CUJIbI YIIPYTOCTH MPH MOJbEME IPy3a C MOMOIBIO MOABMKHOTO
WU  HEMOJABWXHOrO OJoka (¢ HcHoJb3oBaHueM obGopyaoBanusi «Touka pocray)
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHIU:

Amnanu3z tabnutl, rpa¢pukoB, cxeM. Ilouck oObsicHenus: HaOM01aeMbIM cOOBITHIM. COOpKa
MpuOOpPOB HW  KOHCTPYKIMK. Vcmonb30BaHWE W3MEPHUTENBHBIX MPUOOPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. JlnarHocTuka u ycTpaHeHHE HEUCIIPaBHOCTEH MprOOpOB.
BeicTpauBaHue TUIIOTE3 Ha OCHOBAaHMM UMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHuME U
MozenupoBanre. Pabora B ManbIX rpynmnax. AHaIU3UPYIOT, BRIOUPAIOT M 0OOCHOBBIBAIOT CBOE

peuienue, nencrsus. lIpencrasieHue pe3ynbTaToB apHOU, TPYIIIIOBOM AEATEIBHOCTH.
12



[ToaroroBka cooOIIeHUH 1 JOKIAA0B. YYacTHE B AUAJIOTE€ B COOTBETCTBUH C TIPaBUIIAMHU PEYEBOTO
IMOBEIECHMUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Tel. Y CI0BUSA paBHOBECU. MOMEHT CUIIBL.

IIpaBuno momeHTOB. LleHTp TskecTu. MccnenoBanue pa3inyHbIX MEXaHUYECKUX CUCTEM.

KomOnHupoBaHHbIE 3a/1a41, HCIIOJIB3YSI YCIIOBHS pAaBHOBECHSI.
Ilpakmuka: I3roToBiieHne pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapakmepucmuka OCHOBHBIX BUO08 OeSIMENbHOCIL:

Ananmu3 Tabmui, TpadukoB, cxeMm. Ilouck o0OBACHEHHS HAOIIOJAEMBIM COOBITHSM.
OmnpeneneHue CBOMCTB MPUOOPOB M0 YEPTEKAM U MOJIENIAM. AHAIN3 BO3HUKAIOLINX MPOOIEMHBIX
curyauuid. Habmronate neiicTBrue mpocThiX MeXxaHn3MoB. [103HakOMUTBCS ¢ PU3MUECKON MOJIEIBIO
«abcomoTHO TBEpAOE Teno». PemaTh 3aauM Ha NMpUMEHEHHE YCIOBHs(IIpaBUIa) PaBHOBECHUS
pbryara. IlpumensaTs ycioBue (TIpaBWIIO) pPaBHOBECHs pblyara Aisi OObBACHEHHs JeHCTBHsA

Pa3IMYHbIX HHCTPYMEHTOB, HCIOJIb3YEMbIX B TEXHUKE U B OBITY.

Coopka pubOpOB M KOHCTPYKIIUHA. Vcronp30BaHne U3MEPHUTENBHBIX MPUOOPOB. BrimonHeHME
71a00paTOPHBIX U MPAKTUYECKUX paboT. JlMarHocTHKa U yCTpaHeHUEe HEUCIPaBHOCTEH MPUOOPOB.
BeicTpauBaHue TuIoTe3 Ha OCHOBAHMM MMeEMOLIMXCA JAaHHbBIX. KoHCTpyumpoBanue u
MoJIeNMpoBaHue. BrinonHeHne 3a1aHnii o ycoBEpIIeHCTBOBaHUIO TPUOOpoB. Pa3paboTka HOBBIX
BapHUaHTOB OMNBITOB. Pa3paboTka 1 MpoBepKka METOUKHU 3KCIIEPUMEHTAIbHONW PaOOTHI.

PaboTa B mManpIx rpynmnax. AHaTU3UPYIOT, BHIOUPAIOT W 0OOCHOBBIBAIOT CBOE PEIIICHHUE,
neucreud. IIpencraBneHue pe3ynbTaToOB IApPHOW, TPYIIIOBOM JAesaTenbHOCTH. lloaroroska
cooOuieHni 1 10ki1a70B. OCyIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIEATEIbHOCTH. YYacTue B

ANAJIOre B COOTBCTCTBUU C IMMPaBUJIAMH pCUYCBOI'O MOBCACHUS.

8 kiacce
TenoBble ABJIEHUS.

TeroBoe pacmmpenue Ten. I[Iporiecchl IUIaBieHUSt U OTBEP/AEBAaHUSA, HCMAPEHUS] U
KoHAeHcanuu. Temnonepenaya. BiaxxHocTh BO3TyXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu:
1. HaGaronenue tastHus JIb4a B BOJIE.

2. CKopOoCTH UCTIapEeHUS PA3THUYHBIX KUIKOCTEH. 3. TermoBklie IBUraTeIu Oy Iymero.
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Jlabopamopuvie pabomul (¢ UcmoJib30BaHHEeM 000pynoBanus «Touka poctay):
1. I3MeHeHusl JUIMHBI Tella IPU HarpeBaHUM U OXJIAXKICHHUH.

2. OrnuBKa napaduHOBOTO CONJATHKA.

3. HabmroneHue 3a miaBiIeHUEM JIba

4. Ot 4yero 3aBUCUT CKOPOCTb UCIIAPEHMSI JKUIKOCTH?

5. HabnroneHue TerionpoBOJHOCTH BOJIBI M BO3yXa.

Xapakmepucmuka OCHOBHBIX BUO08 OeSIMENbHOCIL:

CamocTosTenbHO (hOPMYIUPYIOT IO3HABATENBHYIO 337a4y. YMEIOT C TOMOIIBIO BOIIPOCOB
I00BIBaTh ~ HEAOCTamoIlyl0 uHpopMmalmoo. Vcrnonp3oBaHWe HM3MEPUTEIBHBIX  HPUOOPOB.
Bemmonnenne  mabopaTopHBIX M MPAaKTHUECKMX paboT. JlmarHocTMKa ©  yCTpaHEHHE

HEHUCIIPaBHOCTEH MpUOOPOB. BricTpanBaHue rumoTe3 Ha OCHOBAHUN UMEIOIIUXCS JAHHBIX.
KoHcTpynpoBanue u MOACINPOBAHHUE.

BeimonHenue 3ajaHuil MO yCOBEPIIEHCTBOBAHUIO NpuOOpoOB. Pa3paboTka HOBBIX
BapUaHTOB OMBITOB. Pa3paboTka M MpoBepKka METOAMKH SKCIIEPUMEHTAIbHON paboThl. Pabora B
MaJIbIX Tpynnax. AHaJIM3UPYIOT, BBIOMPAIOT 1 0OOCHOBBIBAIOT CBOE PELICHUE, ICHCTBHS.

IIpencraBinenue pe3yapTaTOB IMApHOW, TPYNIIOBOM JEATENBHOCTH. Y4acTWe B Juajore B
COOTBETCTBUHU C IIPABIWIAMH PEYEBOTO ITOBEIECHUS.

JJleKTPUYECKHE ABJICHUS.

Muxkpomup. Moaenu aroma, cyumiecTBoBaBiire 10 Hadana XIX. Mcropuss OTKpBITHS U
JeUCTBUSl TaJbBAaHMYECKOTO 3JeMeHTa. McTopust cozmaHus >JeKTpoGOopHON MamuHbl. OmbIT

Bonbra. DnexTpuueckuii TOK B 3JIEKTPOJIUTAX.

Jlemoncmpayuu: (¢ ucnojab3oBanneM odopynoBanus «Touka pocray)
1. Monenu aToMOB.

2. 'anpBaHUYECKUE DIIEMEHTHI.

3. DnekTpoOopHOI MAITHHEI.

4. OnbiTel Bosbra u ["anbBaHu.

Jlabopamopusie pabomol:

1. Co3nanue ranbBaHUYECKUX JIIEMEHTOB U3 MOJPYUHBIX CPEJICTB.
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2. 3H€KTpI/I‘-IeCKI/II71 TOK B XKUAKOCTAX CO3JaHUA «30JI0TOT'O KIIHOYHUKA)).

XapakmepucmuKa OCHOBHBIX BHUJOB ACATCIIBHOCTH!

VYnpaBisioT CBOEH MMO3HABATENBHOM U yUeOHO AeATeIbHOCTHIO TOCPEACTBOM ITOCTAHOBKH
LieJel, INTAaHUPOBaHMsI, KOHTPOJIS, KOPPEKIMH CBOMX IEHCTBUI U OLEHKU YCIIEITHOCTH YCBOEHUS.
CpaBHMBAIOT cHOCO0 M pE3yibTaT CBOMX ACHCTBUH C 00pa3loM - JIMCTOM CONPOBOXKICHUS.
OOHnapyxuBatoT  OTKJIOHEHUS. OOAYMBIBAIOT TNPUYMHBI  OTKJIOHEHUH. OCylIeCTBISAIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJIb. VIcIonb30BaHME M3MEPUTEIbHBIX MPUOOPOB. BhimonHenue
7a00OpaTOPHBIX M MPAKTUYECKUX padoT. JInarHocTka U yCTpaHEHWE HEHCIPAaBHOCTEH MpUOOPOB.

BI)ICTpaI/IBaHI/Ie TUITOTE3 HAa OCHOBAHUHN MMCIOIIMUXCS JaHHBIX.

KoHcTpynpoBanue 1 MOAEINPOBAHHUE.

3HeKTpOMaFHI/ITHLIe ABJICHUSA.

MarnuTHOe nosje B BemecTse. MarHuTHas anomainus. MarautHsie Oypu. PazHoBuaHOCTH
AJIEKTPOU3MEPUTENBHBIX PUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEICH.

Jlemoncmpayuu (¢ ucnoJib3oBanueMm odopynoBanusi «Touka pocray).
1. HarnsimHOCTh OBEACHUS BELIECTB B MATHUTHOM TI0JIE.

2. IIpe3eHTanuu 0 MarHUTHOM I10JI€ 3€MJTM U O MATHUTHBIX OypsIX.

3. JleMoHCTpaIusi pa3HOBHUIHOCTEHN JIEKTPOU3ZMEPHUTEIBHBIX MPUOOPOB.
4. HarnsigHOCTh pa3HOBUIHOCTEN JIEKTPOABUTATENEH.

Jlabopamopuvie pabomul:

1. UccnenoBanue pa3muvHBIX SIEKTPOU3MEPHTEIBHBIX TPUOOPOB.

Xapaxmepucmuka OCHOBHBIX U008 0esIMebHOCIL.:

VY1paBistoT CBOEH MO3HABATEIHFHON U YIECOHOMU IESITEIBHOCTHIO MTOCPEACTBOM ITOCTAHOBKHU
LeseH, INIAHUPOBAHUsS, KOHTPOJIsL, KOPPEKLIUU CBOUX JACUCTBUHI U OLICHKU YCIIEIIIHOCTU YCBOCHHUS.
CpaBHUBAIOT CIOCOO M pe3yiabTaT CBOUX JEUCTBUN C OOpa3lOM - JIUCTOM COMPOBOXKICHHS.

O6Hapyx)uBarOT OTKIOHEeHHSI. OOTyMBIBAIOT TPUYHHBI OTKJIOHCHHH.

OCYH.[GCTBHHIOT CaAMOKOHTPOJIb U B3AUMOKOHTPOJIb.

OnTnueckue ABJICHUS.

Hcrounuku cBera: TCIIJIOBBIC, JIIOMHUHCCIICHTHBIC, HCKYCCTBCHHBIC. H3rorosnenue KaMEphbI

- 00CKypa W HccieIoBaHUE M300pakKeHUs C TOMOINBIO MOENd. MHOTOKpaTHOE HM300paKeHHEe
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IpeaMeTa B HECKOJIbKUX MIOCKHUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €0 MOMOIIBIO TIPOBECTH
HaOmoneHus. [IpakTHueckoe WCMONb30BAHME BOTHYTBIX 3€pKal. 3pHUTEIbHBIC HIUIIO3UH,
MOPOXKIaeMbIe MpeoMIIeHHEeM cBeTa. Mupaxku. PazButue BoJIOKOHHON OoNTHKHU. Mcnonb30BaHue

3aKOHOB CBE€TAa B TCXHUKCE.

Jlemoncmpayuu (¢ ucnojib3oBanuem odopynoBanusi «Touka pocray)
1. PaznuyHble HICTOYHUKH CBETA.

2. M3o0pakeHne mpeaMeTa B HECKOJIbKUX TUIOCKUX 3epKajiax.

3. NU300paskeHne B BOTHYTHIX 3epKajiax.

4. Wcnonb30BaHUE BOJOKOHHOW ONTHKH.

5. YcrpoiicTBo oTroanmapaToB, KHHOMPOEKTOPOB, KAIECHIOCKOIIOB.
Jlabopamopusie pabomol.

1. M3roToBiieHue KaMepsl - 00CKypa v UCCIeI0BaHUE N300paKEHUS C TTIOMOIIBIO MOJICIIH.
2. IIpakTueckoe NMpUMEHEHHUE MIIOCKUX 3epKall.

3. IlpakTHyeckoe UCII0Ib30BaHNE BOTHYTHIX 3€pKal.

4. I3roToBJICHHE TTEPUCKOIIA U HAOTIOJEHHUS C TTIOMOIIBIO MOJICTIH.

Xapakmepucmuka OCHOBHBIX BUO08 OeSIMENbHOCIL.

VYnpaBisioT CBOEH MMO3HABATEIBHOM U yUeOHOI AeATeIbHOCTHIO TOCPEACTBOM ITOCTAHOBKH
Lesnel, MIAHUPOBAaHUs, KOHTPOJISL, KOPPEKLIUH CBOUX JACHCTBUM U OLICHKU YCIEIIHOCTH YCBOCHHUS.
Beimensior uw (opMynHpYyIOT — O3HABAaTEIbHYIO II€Nib.  BBIIENAIOT  KOJIWYECTBEHHBIE
XapaKTepUCTHKH OOBEKTOB, 3aJaHHbIC CJIOBaMH. [IpUHMMAIOT T[O3HABATEIbHYIO LEIb |
COXPaHSIOT €€ MPH BBHIMOTHECHUH yU4eOHBIX AeicTBrid. OCO3HAIOT CBOU JeHCcTBUS. MIMEIOT HaBBIKH

KOHCTPYKTHUBHOT'O OOLIEHUS B MaJIbIX TPYIIAX.
Yenosek U npupoaa

ABTOMaTHKa B Halieil *u3HU. [IpuMepsl NCMONb30BaHUs] aBTOMAaTHYECKUX YCTPOMCTB B
HayKe, Ha pou3BoJCTBe U B ObITy. CpenctBa cBsizu. Paguo u teneBuneHue. AlbTepHATHBHbBIE
MCTOYHUKHU 3Hepruu. Buasl anexrpoctanuuii. Heo6XoauMocTs 3KOHOMUH MPUPOIHBIX PECYpPCOB
U HCIIOJIb30BAHMSI, HOBBIX JKOJIOTUYHBIX M Oe3omacHbIX TexHosoruil. Hayka u 6e3omacHOCTb
JIIOZIEN.

Jlemoncmpayuu:
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1. boTOMaTepHankl U CIANIBI IO TEME.
Jlabopamopusie pabomol.
1.13yueHune neicTBUil CpeCTB CBSI3U, PAUO U TEICBUICHUS.

Xapakmepucmuka OCHOBHBIX BUO08 OeSIMENbHOCIL:

CamocrosTenbHO (GOPMYIHUPYIOT TO3HABATENbHYIO 3a7ady. YMEIOT (WJIM Pa3BUBAIOT)

CIOCOOHOCTH C TIOMOIILIO0 BOIPOCOB JI00BIBATh HEJIOCTAIOIIYIO HH(POpMAIHIO.

9 Kkjaacc

Kunematuka

CriocoObl omucaHus MeXaHW4YecKoro naBrkeHus. Cucrema otcuera. [IpsmonmneitHoe
nBrokeHue. [IpsMonHeiiHoe paBHOMEpPHOE JABMKEHHE 110 IUIOCKOCTH. [lepemenienne u ckopocTh
MPU PAaBHOMEPHOM MPSIMOJIMHEITHOM ABWKEHUU MO IUIOCKOCTH. OTHOCUTEIBHOCTh JBUKEHUS.
Cnoxenue nBwkeHud. [IpuHIMO He3aBUCUMOCTH JBIKeHMU. KpuBonnHeiliHOe IBUXKEHUE.
JIBrokeHue Tenna, OpoIIeHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE JBHKEHUE TIO OKPY>KHOCTH.
VYrnosas ckopocts. Ilepuon u yactora BpamnieHusi. CKOPOCTb U YCKOPEHHE MPU PABHOMEPHOM

ABUXKCHUU I10 OKPYKHOCTH.

Jlabopamopuwsie pabomul (¢ McnoJb30BaHueM 000pyaoBanusi «Touka pocray):
1. W3ydenue nBUKEHUS CBOOOTHO MaJAIOLIETO TEa.

2. HW3ydeHue IBMKEHUSA MO OKPYKHOCTH.

Xapaxkmepucmuxa 0CHOBHbIX U006 OesimelbHOCmU: YTEHUE U 00CYK/IEHNEe TeKCTa CTaTel
WHTEPHET-CATOB, OOCYXKICHHE IOKIIAJOB W TPE3CHTAllMd, COCTABJICHHWE M pEIIeHHEe 3ajad,
oOcyxkaeHune crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka

HNuepumansubie cuctembl orcuera. Cuna. 3akonbl HeroToHa. JIBWKeHHME Tena moj

,HGfICTBPIGM HECKOJIBKHUX CHII. IIBI/I}KCHI/IC CHCTEMbI CBA3aHHBIX TECII. ,HI/IHaMI/IKa PaBHOMEPHOI'O

JBYKEHMSI MAaTEPUAIBHOM TOUKH 1O OKpY>KHOCTH. Kitaccel cuit. 3aKkoOH BCEMUPHOTO TATOTEHUS.

JIBr>kenue miuaHet. MICKyCCTBEHHbIE CITYTHUKH.
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Conneunas cucrema. Mcropus pasButusi npenacraBieHuid o Bcenennoil. CtpoeHue u
3BOoTIONNA BeeleHHoit.

Jlabopamopuwsie pabomul (¢ McNoJb30BaHUEeM 000pyaoBanusi «Touka pocray):

N3mepenne macchl Teiaa C MCHOJIB30BAaHUEM BEKTOPHOTO pPAa3jioXKeHus cuibl. M3yueHue
KHHCMATUKN U TUHAMUKU PABHOYCKOPCHHOI'O ABUKCHUS. I/I3Y‘-ICHI/I€ TPCHUS CKOJILXKXCHUA.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTEHUE U 00CYKIEHUE TeKCTa cTaTeil
MHTEPHET-CAlTOB, OOCYXXIEeHHE IOKJIaJOB W TMpPE3eHTallud, COCTaBJICHHWE M pEelIeHue 3ajad,
o0cyxkaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyabe. 3aKoH cOXpaHeHUs] MMITYJIbCA

Nmnynbe. M3mMeHenne uMiyibca MaTepuaibHOM ToOUukU. CucteMa Teil. 3aKOH COXpaHEHUs
HAMITYJIbCA.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCU. YTEHUE U 00CYKIEeHUE TEeKCTa cTaTeil
MHTEPHET-CAlTOB, OOCYXXIEeHHE IOKJIaJOB W TMpPE3eHTalud, COCTaBJICHHWE M pelIeHue 3ajad,
oOcyxkaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MomeHT cuibl. YCIOBUS paBHOBecus TBepaoro Ttena. I[Ipocteie
MEXaHHU3MBI.

Jlabopamopuvie pabomul (¢ UcmoJb30BaHHEM 000pynoBanus «Touka poctay):

OmpenenieHne MEHTPOB MACC PA3TUIHBIX TEJ (TPH CII0co0a).

Xapaxmepucmuka 0CHO8HbBIX 81008 OesmenbHOCmU. YTeHHE U 00CYXKICHHE TeKCTa CTaTeH
MHTEPHET-CAaTOB, OOCYXX/IEHHE [OKJIaJ0B M NPE3CHTAIMH, COCTABICHHWE W pEIIeHHE 3aaad,
oOcyxkaeHune crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Mexannyeckne KoJae0aHusI H BOJHBI

Mexannueckue konedanus. IIpeoOpazoBanue sHEPruy NP MEXaHMUECKUX KOJIEOaHMSIX.

MareMaTtiueckuii W TPYXKUHHBIH MasTHHKA. CBOOOJHBIC, 3aTyXalolMe | BBIHYKJICHHBIE

koneOanus. Pesonanc. Mexanndeckue BOJHBL. [[TMHA ¥ CKOPOCTH BOJTHBI. 3BYK.

Jlabopamopuvie pabomul (¢ UcoJib30BaHHEeM 000pynoBanus «Touka poctay):

N3yuenne konebaHMit HUTSHOTO MasSTHHKA.
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Xapaxmepucmuxa 0CHOBHBIX 8U008 OesimelbHOCmU. YTEHHE U 00CYKIICHUE TeKCTa CTaTeH
UHTCPHET-CATOB, OOCYXXJCHHE OKIAJ0B M TMPE3CHTAIUN, COCTABICHHWE W pEIICHUE 3ajad,
oOcyxkaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMATrHUTHbIE KOJIe0aHUS U BOJHBI

[TepemenHnsIii anekTpuueckuii Tok. KonebarenbHblil KOHTYp. BbIHYX1eHHBIE U CBOOOIHbIE
OM xonebanus. M BOJIHBI U UX CBOICTBA.

Xapakmepucmuka 0CHOBHbIX 81008 0esAmelbHOCMU. YTEHNE U 00CYKIeHUE TeKCTa CTaTel
WHTEPHET-CAalTOB, OOCYXXIeHHE IOKJIaJOB W TMpPE3CHTalul, COCTaBJICHHWE M pelIeHue 3ajad,
obOcyxeHue crnoco6oB pemieHus (moarotoska k OI'D no duzuke).

Ontuka

Hcrounuku cBera. [leficTBus cBeTa. 3aKOH NMPSAMOJIMHENHOTO pacCpOCTPAHEHUS CBETA.

3akoH oTpaxkeHus cBeTa. [loctpoeHne n300pa’keHHii B TNIOCKOM 3€pKalie.

3aKOH IPEJOMJIEHUS CBETA HA IUIOCKOM I'pAaHUIIE ABYX OJHOPOIHBIX IPO3PAYHBIX CPEL.
IIpenominenue ceera B npusMme. Jlucnepcus cBeTa. SIBieHHe MOJIHOTO BHYTPEHHETO OTPaKCHUS.
Jlunssl. Tonkue nuH3bIL. [locTpoeHne M300pakeHUi, CO3/1aBaeMbIX TOHKMMHU JIMH3aMu. ['71a3 u

3penue. OnTUYecKue mpruoOOopHI.
Jlabopamopusie pabomul (¢ McnoJb30BaHueM 000pyaoBanusi «Touka pocray):
1. DxcnepumeHTanbHask MPOBEPKa 3aKOHA OTPAKEHUSI CBETA.
2. W3mepenue nmokazaress MpeIOMIICHUS BOJBL.

3. H3mepenne poKyCHOTO pacCTOSHUS COOMPAOIICH JIMH3BI.

Xapaxmepucmuxa 0CHOBHBIX 81008 JessmelbHOCmU. YTEHHE U 00CYKIICHUE TeKCTa CTaTeH
UHTCPHET-CATOB, OOCYXXJCHHE OKIAJ0B M TMPE3CHTAIUH, COCTABICHHWE W pEIICHUE 3ajad,
oOcyxkaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 A/IPa

Crpoenne aroma. [lornmomenue u ucmyckanue cBera aromaMu. ONTHUYECKUE CHEKTPBI.
Omnbitel Pesepdopna. Ilnanerapnas monens atoma. CTpoeHHE aTOMHOIO sipa. 3apsijioBoe U
MaccoBO€ 4Huciaa. SnepHble CWIbl. DHEPIrUs CBA3M aTOMHBIX sJ€p. 3aKOH PaJUOaKTUBHOIO
pacnaga. Anbda- u 6era-pacnansl. [IpaBuna cmemenus. SnepHsie peakunn. /leneHue u cuHTE3
anep. SAnepHas sHepretuka. Mcrounuku sHeprun ConHua M 3Be3A. Perucrtpauus saepHbIX

U3JIy4eHUH. BiausHue paiMOaKTUBHBIX U3JIy4YeHUHN Ha )KUBbIC OPraHU3MBL. /lo3umerpus.
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DKosorn4yeckue npooIeMbl SAEpPHON SHEPTeTUKY.

Xapakmepucmuka 0CHOBHbIX 81008 0esAmelbHOCMU. YTEHNE U 00CYKIeHUE TeKCTa CTaTel
WHTEPHET-CAalTOB, OOCYXXIEHHE MOKJIaJOB W TMpPE3CHTallMd, COCTABJICHHWE M pelIeHue 3ajad,
oOcyxkaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

@®opMbI OPraHu3alMu 00pa3oBaTeJIbLHOIO0 Mpouecca:

- TpynmnoBas; -

UHAUBUAYaJIbHAS; -

dpoHTaTBHAS.

Benyume TexHo10ruu:

Hcnonb3yroTes 31eMEHTHI CIIEYIOIMIMX TEXHOJIOTUIA: TPOEKTHAas, MPoOIeMHOro 00ydeHus,
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, MPOOJIEMHOI0 JHaiora,
UrpoBasi.

OcHoBHBIE MeTOAbI PA00THI HA YPOKe:

Benymumu ~— Metomamu  OOy4eHHS — SIBJISIFOTCS: YaCTHYHO-TIOMCKOBOM,  METOJ
MaTeMaTUYECKOTO MOJEIUPOBAHUS, AKCUOMATUYECKUI METOI.

®opMbI KOHTPOJIA:

Taxk xak 3TOT KYpC SABJIACTCA OOIOJHUTCIBHBIM, TO OTMETKA B Oajax He CTaBUTCS.

VYyammiicss yuyuTcs OLICHMBATh ce0sl M IPYTUX caM, YTO IMO3BOJSET pa3BUBATh YMEHHSA
camMOaHaliM3a U CHOCOOCTBYET PAa3BUTUIO CAMOCTOSTEIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yudaierocsi. BbIsIBIIEHHE NPOMEXYTOYHBIX W KOHEYHBIX PE3YJBTATOB YYAIMXCS MPOUCXOIUT

gyepes MPaKTUIECKYIO NIEeATETbHOCTh; 3a4eTHBIE pa0OTHI:
. TEeMaTHYECKAS moxoopka 3a7a4 Pa3IM4HOrO  YPOBHSA
CIIOKHOCTH  C
MIPEACTABICHUEM Pa3HBIX METOJOB PEUICHUS B BHUJE TEKCTOBOI'0 JOKYMEHTA, NPe3eHTALMH,
(Gu-aHnManuu, BUAEOPoJNKa i web - crpanunnsl (caiita)

. BBICTaBKa MPOEKTOB, MPE3CHTAIUI;

® ACMOHCTpanusa SKCIICPUMCEHTA, KauyeCTBCHHOMU 3aJa4yu C KadyC€CTBCHHBIM
(yCTHBIM HJIM B BUAC MIPUITTOKCHUSA, B TOM YUCJIC, Hp€3€HTaL[I/IeI71) OIMMCAaHUCM IMPOoLECCCa HA

3aHATHH, (eCTUBANIE HIKCIIEPUMEHTOB; (PU3MUECKUE OTUMITUAIbI.
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Cpenn pa3HOOOpa3HBIX HAMpaBICHUW COBPEMEHHBIX IMEJarOTHYECKUX TEXHOJIOTHH
BEJlyIlIee MECTO 3aHUMAET MPOEKTHO-HCCIIE0BATENbCKAs ACITENBHOCTD yuanmxcs. [ 1aBHas ee
ujesi — 3TO HalpaBJICHHOCTh y4eOHO-TIO3HABATEIHLHOM JESATENIbHOCTH Ha PE3yNbTaT, KOTOPbIi

MOJIy4aeTCsl MPH PELICHUU MPAKTUYECKOH, TEOpPEeTHUECKOM, HO 00s3aTeIbHO JIMYHOCTHO U

[IpoekTHbIE pabOTHI

COLIMAJIEHO 3HAYMMOI TPOOIEMBI.

Ipumepnvie memuvi npoekmuulx 1%1607’)’1

7 Knacc

10.

11.

12.

13.

14.

15.

16.

17.

N3mepenne pu3nuecKkux XapakTepUCTHK TOMAITHUX KUBOTHBIX.
[TpuGops! 10 pu3MKE CBOUMHU PYKAMH.

KapToTeka onbITOB 1 9KCIIEPUMEHTOB IO (pr3HKe.

®du3Kka B UTPyLIKaAX.

I'ne )kuBET 3IEKTpUIECTBO?

ATMoOcdepHOe 1aBJIeHHE Ha JPYTUX IUIaHeTax.

®u3nka B CKa3zKax.

[TpocThie MexaHU3MBI BOKPYT Hac.

[Touemy macio B Bojie HE TOHET?

[MapycHuK#: UCTOPUS, TPUHIIUII ABVKCHUS.

Omnpeznenenue WIOTHOCTH TeTpaaHoi Oymaru u cootBercTBue e€ [OCTy.
Mudsl 1 nereHpl GU3NKH.

Jlerenma 06 OTKpHITHHU 3aKOHA ApXuUMea.

Kak ompenenuts BHICOTY JiepeBa C MOMOIIBIO MOAPYUHBIX CPEACTB?
HccnenoBanue kodddumreHTa TpeHus 00yBH O Pa3IUIHYIO ITOBEPXHOCTb.
W3mepeHne miIoTHOCTH Tejia YeloBeKa.

W3mepeHne BHICOTHI 31aHUSI pa3HBIMU CIIOCOOAMH.
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18. 3sMepeHune BpeMeHU peakiiuy MOAPOCTKOB U B3POCIBIX.

19. 3uma, pusuka U HApOIHBIE IPUMETHI.

20. JIprxanue ¢ TOYKH 3pEHUs 3aKOHOB (DU3HKH.

21. [leiicTBUE BHITAIKUBAIONICH CHIIBI.

22. ApxuMeioBa cHia M YEJIOBEK Ha BOJIE.

23. ArperatHoe COCTOSIHUE XKeJ€.

8 knacc

3.
YeJIOBEKA.

10.

ux GOPMBL.
11.
12.
13.

14.

15.

ApTtepuranbHOe AaBJICHUE.
ATMoc(hepHoe JaBieHre — MOMOIIHUK YeJI0BeKa.

BnaxHocte BO3ayxa u €€ BIMSHHE Ha KU3HEACATEIBbHOCTD

Brustaue 6mysxaaroiero Toka Ha KOppo3uio MeTasla.

BrnusiHue BHEIHUX 3BYKOBBIX Pa3ApPaKUTENICH HA CTPYKTYPY BOJIBI.
Bnusiaue MarauTHOM aKTHBAIllMKU Ha CBOMCTBA BOJEL.

Bnustnue o0yBH Ha ONOPHO-/IBUTATENIbHBIH anmapar.

BosneiicTBre MarHUTHOIO HOJIST Ha OMOJIOTHYECKUE OOBEKTEI.
BripanuBanue KpucTamioB U3 paCTBOPOB PA3IMUYHBIMU METOAAMU.

BeIpamyBaHue KpUCTauIOB IOBAPEHHOM COJIM U caxapa U U3y4EeHHE

I'ma3. Jledext 3penus.
3aHuMaTenbHbIC (PU3UYECKUE OMBITHI Y BAC JIOMa.
W3mepeHune mioTHOCTH TBEPABIX Tell pa3HBIMU CIIOCOOAMH.

W3mepeHue cuiibl TOKa B OBOIIAX U pyKTax.

I/I3MepeHHe COIMPOTUBJICHUA u YACIABHOTO COIIPOTUBJICHUA

pe3ucTopa ¢ HauOOIBIIEH TOYHOCTHIO.
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16. HCCJIG,Z[OBaHI/IC HCKYCCTBCHHBIX HCTOYHUKOB CBCTA, MIPUMCHACMBIX B

LIKOJIE.
17. N3ydeHune npuyrMH U3MEHEHUS BIQXKHOCTH BO3/1yXa.
18. Hcnapenue B Ipupojie U TEXHUKE.
19. Hcnapenue 1 BIaXXHOCTh B )KM3HU KUBBIX CYLIECTB.
20. Hcnapenue n KOHAEHCALMS B )KUBOU IPUPOJIE.
21. Hcnonb3oBanue snepruu ComnHia Ha 3emie.
22. HccnenoBanue nBM>KEHUS Kallelb )KUIKOCTH B BSI3KOU Cpe/ie.
23.  HccnenoBaHume — 3aBUCUMOCTH — aTMOc(epHOTO  JaBlIeHHUA U

BJIQYKHOCTH BO3/[yXa OT BBICOTHI KOHTPOJIHHON TOUKH.
24. Uccnenosanue 3aBUCHUMOCTH 3JIEKTPHYECKOTO

COIIPOTUBIICHUS IIPOBOJHUKA OT TEMIIEPATYPHI.

25. UccnenoBanue M M3MEpEeHUE TEMIEPATyphl IUIABJICHHUS KUIKUX
cMecen.
9 knacc
1. Bnusinue 3Byka Ha )KUBbIE€ OPTaHU3MBI.
2. BnusiHue 3ByKOB U IIyMOB Ha OPraHU3M YEJIOBEKa.
3. 3BYKOBOI pe30HaHC.
4. N3ydyeHne paananiiOHHOW U SKOJOTHYECKONH OOCTAaHOBKH B BallleM

HACEJIEHHOM ITYHKTE.

S. N3yuenue CBOMCTB 3J1EKTPOMArHUTHBIX BOJIH.

6. WNHuepuusa — npuyuHa HapyUIEHUs IPaBUJI JOPOKHOTO JIBUXKEHHUS.

7. WHTepakTUBHBIHN 3a/1Ja4HUK 110 OJHOM U3 TeM Kypca (pU3UKH.

8. HNonnzanms Bo3ayxa — MyTh K JOJITOJIETHIO.

0. UccnenoBanme koddduimenta TpeHuss OOyBH O Pa3IUIHYIO
MOBEPXHOCTb.

10. UccnenoBanyue MeXaHNYECKUX CBOMCTB IOJIUITHIIEHOBEIX ITAKETOB.
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1. UccnenoBanue noBepXHOCTHOTO HaTskeHUs1 pacTBopoB CMC.

12. HccenenoBanue paclpoCcTpaHeHUs yIbTpa3ByKa.
13. UccnenoBanue cBOMCTB KaHIEIAPCKON CKPENKH.
14. HccnenoBanue CpaBHUTENBHBIX XapaKTEPUCTUK KoddduimenTa

TpEeHUs U1 Pa3IMYHbIX MaTepUAIOB.

15. HccnenoBanue  TEIUIOM3O0JIUPYIOIIMX  CBOMCTB  PAa3IMYHBIX
MaTepUasoB.

16. Ucropust co3nanus namrnoyex.

17. Ucrtopust pa3zsutus tenedoHa.

18. Kak ympaBisite paBHOBECHEM?

19. Kaxkoe He60 romyboe! OTaero ono takoe?

CocTaB y4e0HO-MeTOAMYeCKOTr0 KOMILIEKTA.

Meroandeckoe nocodue «Peanmuzarus o6pa3zoBaTeIbHBIX MPOrPAMM €CTECTBEHHOHAYIHON
U TEXHOJOTHUECKOW HAaINpaBJICHHOCTEH MO (PHU3HMKE C HCIOIb30BAaHMEM OOOpYIOBaHUS LEHTpa
«Touka poctay C.B. JIozoBenko, T.A. Tpymuna

Pabouas nporpamma. ABtopsl: E.M.I'ytHuk, A.B. Ilepsimkun u3 coopuuka "IIporpamMmmsl
U1t 001ieo0pa3oBaTenbHbIX yupexaeHuid. dusnka. Actponomus. 7 — 11 ki. / coct. B.A.

Koposun, B.A. Opnos. — M.: JIpoda, 2009.
®usuka — 7 knacc, [lepoimkun A. B., IPO®A, Mocksa — 2006

®usuka — 8 kiacc, [lepsimikun A. B., IPO®A, Mocksa — 2006r dusnka
— 9 knacc, [leppiikun A. B., IPO®A, Mocksa — 2006r

C6opnuk 3anau o ¢uzuke. 7-9 k1. / CocraBurens B. U. Jlykamuk, — 24-e uzn. — M.:
IIpoceemienue, 2010.

®dwusuka — 8. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. — M.: [Ipoda, 2010.

Cnmcox aurepartypsl IS e1aroros.
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1. 3akon Poccwuiickoit ®epeparmu ot 29.12.2012 roma Ne273-®3 «O6
obpazoBanuu B POy (¢ mocienyromumMi U3MEHEHUSIMH U JOTIOJTHEHUSMH )

2. I'ytHuk E. M. ®usnka. 8 ki1.: TEMaTHYECKOE U IOYPOUHOE IIJIaHUPOBAHUE K
yueOnnky A. B. Ilepeimkuna «®usuka. 8 kmace» / E. M. I'ytauk, E. B. Peibakosa. Tlon
pexa. E. M. I'yTHuK.

— M.: Jlpoda, 2002. — 96 c. uu.

3. Kabapaun O. @., Opnos B. A. ®usnka. Tectol. 7-9 knaccel.: YueOH.-METO/I.
nocobue. — M.: llpoda, 2000. — 96 c. un.
4. Jlykamuk B. V. ®usnueckas onumnuaga B 6-7 Kjaccax CpeJHEH MIKOJbL:
[TocoOue st ygarmmxcs

5. Munskosa P. JI. Tematuueckoe 1 moypoyHoe IjIaHUPOBaHUE 1o pu3nke: 8-
i K.

K yuebnuky A. B. Ilepsimkuna «®Pusuka. 8 knacey/ P. JI. Munskosa, E. H. [lananotn. — M.:

Ox3amen, 2003. — 127 c. un.

6. [Toypounsie paspadotku mo ¢usuke C.E.llomsuckuit. k YMK A.B.
[Teppimkuna

M.:
«BAKO», 2004 — 223 c.:um.
Crucok nurepaTypsl s y4almuxcsl.

1. I'ytauk E. M. ®uszuka. § KI.. TEMAaTHYECKOE U TOYPOUYHOE IUIAHUPOBAHHE K
yueOnnky A. B. [lepeimkuna «®usuka. 8 xkinace» / E. M. I'yrauk, E. B. Peibakosa. [Tox pen. E.
M. I'yTHHK.

— M.: Ipoda, 2002. — 96 c. umn.

2. Kabapaun O. @., Opnos B. A. ®usuka. Tectbl. 7-9 knacchl.: Y4eOH.-MeTO/I.
nocobue. — M.: llpoda, 2000. — 96 c. un.

3. Jlykammk B. . ®usndeckas onumnuana B 6-7 kinaccax cpeaneit mkousl: [Tocodue
VI ydaumxcs

4. MunbkoBa P. JI. Tematnueckoe u moypouHoe TuraHupoBanue no ¢usuke: 8-it Ki.:

K yuebnuky A. B. Ilepsimkuna «®Pusuka. 8 knaccey/ P. JI. Munskosa, E. H. [lananotn
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KanenmapHo-TreMaTH4yeckoe miIaHupoOBaHue 7 KJace

Ne Jata Tema ypoka ®opMma npoBeeHNs HUcnoan3oBanue 000py10BaHUA MIPUMEYAHU
n/n | IpOBEAEHHUA 3aHATHSA LHEHTPA eCTeCTBEHHOHAYYHO! H e
[aan | daxr TEeXHOJIOTHYeCKOIl HAaNpaBJIeHHOCTel
«Touka pocra»
1. Beegenmne (14)
BBognoe 3ansarue. Llenu u 3amaun xkypca. Jlekius KommprorepHoe o6opynoBanue
1 TexHuka 6€30MaCHOCTH.
2. PoJib 3KCIIEpMMEHTA B KM3HH YesioBeka (34)
CucreMa enuHMI, TOHATHE O OpsMbIX W JIekums KommprorepHoe o6opynoBanue
2 KOCBEHHBIX U3MEPEHUSIX
dusnueckuil SKCIIEPUMEHT. Bunpl | YueOnas urpa OO6opynoBaHue I JIEMOHCTPAIHI
¢buznveckoro IKCIEPUMEHTA.
[TorpemnocTh U3MEpEHUS. Buasr
IIOTPEIHOCTE  u3MepeHus.  Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
Jlaboparopuass pabora «M3mepenue | [IpakTrdeckoe 3austue | O60pynoBaHHe U1t Ta00PAaTOPHBIX
o0bema TBepaoro Tena». llpaBuna paboT ¥ YYEHUUYECKUX OIBITOB
4 oopmienus nabopaTopHoil pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE U HEpaBHOMEPHOE Tematnueckue 3amanusi OOopymoBaHue s Ja00paTOPHBIX
5 ABHKCHHUA. 10 MOArpYyIIIaM paboT M y4eHHYECKUX OIBITOB (Ha 0aze
I'paduueckoe mpeacTaBicHUEe Jlekuust KOMIUIEKTOB 111 OI'D)
6 TIBUKCHHUSI.
Pemenne rpaduuecknx 3amay, pacuer | [I[poOmeMuas mexmus
IIyTU u cpenHen CKOpOCTH
7 HEPaBHOMEPHOTO JIBUKECHHUS.
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[lonsiTve WHEpUMH W HHEPTHOCTH.

CroxeTHO-poJieBas urpa

27

8 LlenTpobexHas cuia.
9 Cuna ynpyroctu, cuiia TpeHuUs Jlexuus ObopynoBanue Uit J1aOOPAaTOPHBIX
paboT M yYEeHHUYECKHX OMbITOB (Ha Oa3ze
Jlaboparopnast pabora «MccrnemoBanue [IpakTrdeckoe 3aHsATHE
KoMIUTeKTOB it OI'D)
10 3aBHCHMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MpYKUHE, OT CTENEHU
negopManuy NPy UHBD.
Jlaboparopnass pabora «Omnpenenenue [IpakTudeckoe 3aHATHE
11 Koa(uimenTa TpeHus.
Jlaboparopnast pabora «lccnemnoBanue | [Ipaktudeckoe 3ansatue | O6opymoBaHue TUTS
3aBUCHMOCTH CHJIBI TPEHUS OT CHJIBI nabopaTOpHBIX paboT U
12 HOPMAJIbHOTO JaBJICHUS. YUEHUYECKUX OMBITOB
4. 'mapocraruka (124)
13 [InotHOCTE. 3amaya naps ['epona Jlekusa OOGopynoBaHue I IEMOHCTPAIHI
Pemenue 3a1a4 MOBBIIIIEHHOM | YueOHast urpa
CIIO)KHOCTM Ha pacyeT IJIOTHOCTH
14 BCIICCTBA.
Pemenne 3ana4 noBBILIEHHON [Ipobnemuas nekuus Ob6opynoBaHue A5l IEMOHCTPALUI
15 CJIIOXKHOCTH
JlaBneHue )XUIKOCTH M Ta3a. 3aKOH Jleknusa
16 IMackais
17 Coobmaromuecs: Cocyapl. VYuebHas urpa
JlaGopatopnass pabora «Mzrorosnenue [Ipaktuueckoe 3ausitue | OGopynoBanue  ans  1a0OpPaTOPHBIX
18 Mozenu (poHTaHay paboT ¥ yYEeHMUYECKHX OIMBITOB (Ha 0aze
KoMIUIeKTOB Ji1st OI'D
Jlaboparopnast paborta «3rorosnenue Poneas urpa
19 MoieTi JOHTaHAY




3akoH [Tackans. J[aBieHue B )KUIKOCTAX U
razax. [ mapaBinuyeckue MalluHbl.

Jlekusa

20 Coo0maromuecst CoCybl.
Britankusaromnias cuiaa. 3akoH [TpoGnemHuas aeKust OOGopynoBaHue I JEMOHCTPAIHI
71 Apxumena.
JlaGopatopnass  pabora  «Brracuenue [Ipaktuueckoe 3anste | O60pymoBaHHe IS TabOPaTOPHBIX
22 YCIIOBUS TUTABAHUSI TEI. paboT ¥ YYEHUUYECKUX OIBITOB
biiok 3ana4 Ha 3axoH Ilackais, 3akoH VYuebHast urpa Ob6opynoBaHue AJisl IEMOHCTPALIUI
23 Apxnmena.
brok 3amad Ha 3akoH Ilackans, 3aKoH VYuebHas urpa
24 Apxumena.
5. Craruka (104)
25 bnoxk. Peruar. Jleknusa OO6opynoBaHue AJI JIEMOHCTPAIIHI
PaBHOBecue TBepbIx Ten. MomeHT cuibl. [IpobnemHas nekmmst
26 ITpaBnnO MOMEHTOB.
entp Tsbkectd.  MccnenoBanue PosieBast urpa OOGopynoBaHue I TIEMOHCTPAIHI
27 Pa3IMYHBIX MEXaHUYECKUX CUCTEM
KomOunupoBannbie 3amaum, wucmoib3ys [pymnmosas pabora
28 YCJIOBHSI pABHOBECHSI.
KoMOuHMpoBaHHBIE 3amaud, HCMONB3Ysl PoneBas urpa
29 yCIIOBUSI paBHOBECHS
Jlaboparopnas padota «MsroroBnenne | [Ipaktuueckoe 3ansitue | O6opynoBaHue g J1aDOpaTOPHBIX
paBoTaoeii CHCTEMBI GI0KOBY. paboT M y4eHHYeCKUX OIBITOB (Ha 0Oaze
KOMILIEKTOB 111 OI'D
30 Odopmienne paboTHI.
Pabora wHam mpoekrom  «bnokmy. | Temaruueckoe 3agaHue
Jlaboparopnast pabora «M3roToBneHHE MO MOATPYIIIIAM
31 paboTaroreif CuCTEMBI OJIOKOBY.
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Jlaboparopnast pabora «l3rotoBienue

[IpakTuueckoe 3aHITHE

OGopynoBanue TUTs1 TaOOPAaTOPHBIX

32 paboTarolieif CUCTeMBI OJIOKOBY. paboT U yYEHUYECKHX OIBITOB
33 Odopmnenue pabOTHI. [Ipe3enTanus Kommsioreproe o6opynoBanue
3ammra npoeKToB. 3amura
TBOPUYECKOU
34 paboThl
KanenaapHo-TteMaTu4eckoe IjiaHupoBaHue 8 kiace
Ne Jata Tema ypoka ®opma npoBeeHMs HUcnoan3oBanue 000py10BaHUs] IPUMEUYAHU
m/m | IPOBCACHUA 3aHATHS HEeHTPa eCTeCTBEHHOHAYYHOIl €
H TEXHOJOTHYEeCKOM
Ilinan | Pakr HanpasJjeHHocTell «Touka pocra»
1. Beenenue (14)
BBognoe 3ansarue. Llenu u 3amaun xkypca. Jlekius KommprorepHoe o6opynoBanue
1 TexHuka 6€30MaCHOCTH.
2. TennoBble siByenus (12 v)
PasnooOpasue  TeruoBbix  sBieHuil. Temaruueckoe 3amanue KommbrorepHoe 00opynoBaHuE
2 TemoBoe pacmupeHue Ted. 0 MOATPYIIaM
JlaGopatopHas pabota [Ipaktuueckoe 3ausTe | O60pyHOBaHHUE U151 1abOPaTOPHBIX
«I3MeHeHust IIMHBL Tena  MpH paboT ¥ YUEHUYECKUX OMBITOB
3 HArPEeBaHUU H OXJIAXKICHUN.
Tennmonepenaya Hao0mronenne Temarnueckas O6opynoBanue IJis1 JEMOHCTPAIIHIA
4 TEIJIONPOBOJHOCTH BOJIbI U BO3/AyXa. JTUCKYCCHUs
Jlaboparopnas pabora «M3mepenue | [Ipaktuueckoe 3austue | O0opymoBaHue i JTaOOPATOPHBIX
VACIbHOW TETUIOEMKOCTH  Pa3IMYHBIX paboT M y4yeHWUYECKHX OIBITOB (Ha Oaze
5 BEILIECTBY. KoMIutekToB st OI'D
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ITmaBiaenue Hu

JlaGopaTtopHnas pabora «OTiaMBKa

OTBep/eBaHMUE. YueOHas urpa

6 napaHOBOTO CONIATHUKAY
JlaGopaTtopHnas pabora «Habmronenue 3a | [Ipaktuueckoe 3anstue | O6opynoBanue JUTs1 TaOOPAaTOPHBIX
7 TUTABJICHUEM JIbJIa)» paboT ¥ YUEHUYECKUX OIMBITOB
Pemienne onumnuagHeix 3a1ad Ha Temaruueckoe 3amanue OOopymOBaHUE TS IEMOHCTpAIUi
8 ypaBHEHHE TEIUIOBOro OajaHca 0 MOATPYIIaM
Pemmenye onuMnuangeIXx 3agad Ha Tematnueckoe 3amanue OO0OpymOBaHUE IS IEMOHCTpAIUA
9 pacy€T TEIIOBBIX MPOIECCOB 10 MOJrpyIIam
10 Jlaboparopust kpucTautorpaduu. Ponesas urpa
11 Hcnapenue u KOHAEHCAIHS. Jleknusa OO0opynoBaHUe I JIEMOHCTPAIHI
CoctaB aTMocdepsl, HaOII0IeHUE YuaebHas urpa O6opynoBaHue AJIs IEMOHCTPALUI
Mepexo/ia HEHACHIIIIEHHBIX [1apOB B
12 HACBIIICHHBIE.
Bitay)xHOCTB BO3/lyXa Ha Pa3HBIX Temaruueckas auckyccust O60pyaoBaHUEe I JeMOHCTpaui
13 KOHTHHEHTaX
3. DueKkTpUYecKkue AABjeHus (84)
Muxpomup. Mopenu aroMma,JIekus O6opyaoBaHue ISl IEMOHCTpAIUit
14 CylllecTBOBaBIIME 10 Havana XIX
Uctopus OTKpbITUA U JeucTBusJlexkuus KoMmbrorepHoe 000pynoBaHme
15 rajbBaHUYECKOI0 AJIEMEHTA
Uctopus CO3JIaHUS Urpa-nyremectre
16 AMEKTPOPOPHON MAITHBI
OnbiTel Bonbra. Onexkrpuyeckuii Tok B Jlekuust KommsioTepHoe 00opynoBaHue
17 ANEKTPOJIUTAX.
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Pemenne onuMnouagHplx — 3agad = Ha

Tematnueckoe 3agaHue

OOGopynoBaHue AJI JIEMOHCTPAIHI

18 3aKOHBI IOCTOSIHHOT'O TOKa 0 IOATpYIIIaM
Habnronenue 3aBHCHMOCTH Jlexuus Ob6opynoBaHue AJis IEMOHCTpALUI
CONPOTUBIICHUS IIPOBOJIHUKA OT
19 TEMIIEPATYPHI.
JlaGoparopras pabora «Omnpenenenue [IpakTuueckoe 3ausitue | O0opynoBaHue s JIaDOpaTOPHBIX
CTOMMOCTH M3PacX0J0BAHHON paboT M yYEeHHUYECKHX OMbITOB (Ha Oa3ze
KoMIUIeKTOB Ji1st OI'D
ANEKTPOIHEPTUH o MOILHOCTH
20 MOTPEOUTENS U 10 CUETUHKY
Pemrenne omuMITMaIHBIX 3amauy  Ha [IpobGnemHuas nexuus OOGopynoBaHue I IEMOHCTPAIHI
21 TEIUIOBOE JICWCTBUE TOKA
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
DJIEKTPOMArHUTHBIC SBJICHUS. Urpa-nyremectue OOGopynoBaHue I JIEMOHCTPAIHI
27 DNEeKTPOU3MEPHUTEIbHBIE TPHUOOPHI.
MarnuTtHass  aHOMaus. Jlexuus Ob6opynoBaHue AJis IEMOHCTPALUI
23 MarunuTtHslie OypH
24 Pa3zHOBUIHOCTH 3IEKTPOABUTATEIIEH. [IpoGnemuas nexius
5. OnTuyeckue siBjaeHus (74)
Hcrounuku cBeTa: TEIUIOBBIE, Jlexuus Ob6opynoBaHue AJ1s IEMOHCTPALUI
25 JIFOMUHECIICHTHBIE
DKCIEPUMEHT HaOmonenue. [IpobGaemuas nexuust
MHorokpaTHoe u300pakeHHe peMeTa B
26 HECKOJIBKUX IJTIOCKUX 3epKajax.
N3roToBUTH NEpUCKOII U ¢ ero nomouibio | [Ipakruueckoe 3ansatue | O60pyaoBaHue I JeMOHCTpaUi
27 IIPOBECTH HAOIIOACHUS
IIpakTHueckoe HUCIONb30BaHUE [Ipaxtuueckoe 3ausTe | O60pyAOBaHUE I JeMOHCTpAUN
28 BOTHYTBIX 3€pKaj
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3puTenbHbIE WIUTIO3UH, TOPOXKIaeMble

Jlekusa

OOGopynoBaHue I JIEMOHCTPAIHI

29 MMPCJIOMJICHUCM CBCTA. MI/Ipa)KI/I
30 Pa3BuTHe BOJIOKOHHOI ONTUKU Jlexnusg

Hcnonb3oBanue 3aKOHOB CBETA B Cemunap
31 TCXHHUKE

6. YesioBek 1 npupoaa (44)

32 ABTOMAaTHKa B HallleH KU3HU. Jlekuus KommberotepHoe o6opynoBanue
33 Panno u TeneBugenue Jlekusa

AJII:TCpHaTI/IBHBIe HCTOYHHUKU OSHCPIUH. .HGKI_[I/IH
34 Bupsl anekTpocTanumii

Hayxka ceronnsi. Hayka u 6e3omacHocth | JIekius
35 JIOZIEH.

KasengapHo-remaTtudeckoe mjiaHupoBanue 9 kiace
Hara Tema ypoka dopma npoBeIeHUs Hcnoub3oBanue o0opynoBaHus IPUMEUYaHU
No | IPOBCIICHAA 3aHATHA LHEHTPa eCTeCTBEHHOHAYYHOM e
w/n | Inan | ®@akrt M TEXHOJIOIHYEeCKOi
HanpasJjeHHocTell «Touka poctay
1. Beeaenue (14)

BBognoe 3anarue. Llenu u 3amaun xkypca. Jlekus KommsrorepHoe o0opynoBanue

1 TexHuka 0€301acHOCTH.
2. Kunemartuka (7 4)

CrocoOsI OImMCcaHusT MEXaHUYECKOTO VYuebHas urpa OOGopynoBaHue I JEMOHCTPAIHI

2 JBUKCHUS
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[IpsmonuneliHoe paBHOMEPHOE
JBUKEHUE 10 TuIocKocTu? CMoTps U3
Kakoi TOYKM HAOIIOIaTh

HenoBas urpa

OOGopynoBaHue A TIEMOHCTPAIHI

3
OTHOCHUTENBHOCTD JIBUIKEHUS. Jexuus Ob6opynoBaHue AJ1s IEMOHCTPALUI
4 CrosxeHue IBUKCHUI.
Jlabopamopuvie pabomur: «3ydenue | [Ipaktuueckoe 3anstue | OOopynoBaHue TUTs1 TaOOPAaTOPHBIX
IBUKEHHsI CBOOOJHO MAJaloNIero Teuay, paboT U yYEHUYECKHX OIBITOB
«3yueHne NBUKEHUS Tela Mo
5 OKPYKHOCTH»
Kak wu «kyna monerena BumiHeBas CroskeTHO-poisieBas urpa | O6opyaoBaHue Ui JeMOHCTpaui
kocTouka? Pacder TpaekTopuun
JBUKEHMSI TEJT U IIEPCOHaKe paccka3zoB
6 P.Pacm» o MronxayseHe
7 Hcropuueckas peKoHCTpyKLus onbIToB | CeMuHap Ob6opynoBaHue AJisi IEMOHCTPALUI
["anunes mo onpeneneHUo YCKOPEHUs g.
Onpenenenue CKOPOCTH paBHOMEpHOro | JIekums OOGopynoBaHue I JEMOHCTPAIHI
JIBUYKEHUS npu MCIIOJIb30BaHUU
8 TpeHa)kepa «OeroBasi JOpOKKay.
3. Innamuxa (84)
Cuna Bonm, cuiia yoexxaeHus uiu cuna - Jlekums OOGopynoBaHue I JIEMOHCTPAIHI
9 ¢dusnueckas BenuynHa?
Jlabopamopnuas paboma: «3mepenue | [Ipaktuueckoe 3anstue | O6opynoBaHue TUTs1 TaOOPAaTOPHBIX
10 MAacchl TeJIa» paboT U yYEHUYECKHX OIBITOB

11

JIBr>keHue Tena moj AEHCTBUEM
HECKOJIBKUX CHJI

Jlexusa
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12 JBH>XeHne CUCTEeMbI CBI3aHHBIX Tl Jlekusa OOGopynoBaHue I JEMOHCTPAIIHI
Jlabopamopuvie pabomur: «3yduenne [Ipaktudeckoe 3ansarue | OGopymoBaHUE U1t Ta00PATOPHBIX
13 TPEHUS CKOJIbKEHUSD) paboT M YYEHUUYECKUX OIBITOB
JluHamuKa paBHOMEPHOTO JBIKeHuUs 1o | Temarudeckoe 3amanue OO0pyaOBaHHE IS JEMOHCTPAIIHIA
14 OKPYKHOCTH 10 MOJArpyIam
Uctopus pasButus npeacraBieHudt o Bukropuna OOGopynoBaHue AJI TEMOHCTPAIIHI
15 Bcenennoii. Conneunas cucrema.
OtkpeiTuss Ha koHuumke mnepa. [lepseie IIpezentanus Ob6opynoBaHue IJis IEMOHCTPALUI
16 HCKYCCTBEHHbBIE CITyTHUKH 3€MJIH.
4. UmnyJabc. 3aK0H cOXpaHeHHs1 HMITYJIbca (34)
17 Kax BbI siXTy Ha3oBeTe... PoneBas urpa KowmmsroTepHoe o6opynoBanue
18 PeakTuBHOE NBUXKEHUE B IIPUPOJIE. Jlexuus
Paccnenopanmne JTII C Tematnueckoe 3amanue KommberoTepHoe o0opynoBaHue
MOMOIIIbIO 3aKOHA COXPAHEHUS 10 MOJrpyIam
19 UMITyJIbCca
5. Cratuka (29)
Jlabopamopnas paboma: «Onpenenenue [Ipaktudeckoe 3ansatue | OGopynoBaHue It Ta00PATOPHBIX
L[EHTPOB Mace paboT ¥ YYEHUUYECKUX OIBITOB
20 Pa3NUYHBIX TeJ (TPH cr1ocoda)»
[Ipumenenne mpocThix MexaHu3MoB B | Temaruyeckoe 3amanue KommnbrorepHoe 00opynoBaHUE
CTPOWUTENBCTBE:  OT  3€MJIIHKM  JIO | [TO HOArpYyIIIaM
21 Hebockpeda
6. Mexann4veckue Koj1e0aHusA ¥ BOJHBI (34)
22 Bunper MasTHUKOB U UX KoineOaHUHA Jleknusa OO6opynoBaHue I JIEMOHCTPAIHI
23 Urto nepeHocut BosiHa? Jlexuus
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KonebarenbHble cCTEMBI B IPUPOE U

[IpakTuueckoe 3aHITHE

24 TEXHUKE
7. DJeKTPOMATHUTHbIE KOJIeOAHHUS U BOJIHBI (24)

DKcnepuMeHTalnbHasi MpoBepKa CBOMCTB Jlekuus KommsrorepHoe o0opynoBanue
25 OM BOJIH.

Uccnenosanue [Ipaktuueckoe 3anstue | KommeroTepHoe o0opyaoBaHue

3JIEKTPOMArHUTHOTO U3TyYEHUS
26 CBY-neun
8. Onruka (44)

27 Nsrorosnenue Mmoaenu kaieinockona. | Jlekius Kommsroreproe o0opynoBanue

DOKcnepuMeHTanbHass MpoBepka 3akoHa I[Ipakrtuueckoe 3anstue | O6opymoBaHUE ISl IEMOHCTpAIUi
28 OTpaXEHUs CBETA.

Jlabopamopnas paboma: «M3mepenue [Ipaktudeckoe 3ansarue | OGopynoBaHue U1t Ta00PATOPHBIX
29 MOKa3aTeJsl MPeIOMIICHHS BOIbD» paboT ¥ YYEHUUYECKUX OIBITOB

Kak oTinmuarorcst mokazaTeiu [TpoGnemHuas neKust OOGopynoBaHue I JEMOHCTPAIHI
30 MPEJIOMJICHUS LIBETHOTO CTEKJIa

9. ®u3ukKa aToMa M AaTOMHOI0 siApa (44)

[Tornomenne wu ucmyckanue cBeta Jlekius KommbprorepHoe o60pynoBanue
31 aToOMaMHU. OHTI/I‘IGCKI/IG CHGKTpBI. KOMHBIOTepHOG 060pyﬂ0BaHHe
32 Nzmepenne KI1/] comneunoit 6arapen [IpakTueckoe 3aHITHE

Bnusinue paanoakTUBHBIX u3ydeHud Ha CeMuUHap
33 KUBBIE OpPraHU3MbI

CriocoOsI 3aIUThI OT PaIHOAKTUBHBIX [IpoGnemuas nexuus
34 U3ITy4CHUN
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