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[osicHuTebHAS 3aNIMCKA

PabGouast mporpamma BHEYpOYHOM AesATeNbHOCTH 1O (u3uke s 7 - 9 KimaccoB
COCTaBJIeHA HAa OCHOBE MPHUMEPHOH mporpammbl mo ¢usmuke miast 7 — 9 kiaccoB (mof
penakuuent Kysnemosa A.A.), M.: «IlpocBemenne», 2017 u COOTBETCTBYET
- MepepanpHoMy 3akoHy «OO0 oOpasoBanum B Poccuiickoin ®eneparum» No273- @3 or
29.12.2012 rona;
-DenepanpHOMy  00pa30BaTEIbHOMY — CTaHIApPTy OCHOBHOTO —o0miero oOpa3oBaHus,
YTBEP)KIEHHOMY TIpuKa3oM MuHucrtepcTBa o00pa3oBanus u Hayku P Nel897 ot
17.12.2010 roxa;
-IIpukazy MunuctepctBa obpazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHUH
M3MEHEHHH B (eiepalbHbIii 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOTO 00IIEro odpa3oBaHus,
yTBEpKACHHBIN TpukazoM MuHuctepctBa oOpa3zoBaHusi U Hayku Pd» Nel897 or
17.12.2010 roma»
-O0pa3oBaTenbHOil MporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus;
-Yuebnomy miany OY;
e [I[puMepHOW TmporpaMMe OCHOBHOrO o00miero ooOpa3oBanus 1O Qu3uke (0a30BbIid
YPOBEHB).

[Tporpamma paccuntana Ha 34 yacoB — 1 yac B Hezento B 7 kiacce, 34 yacoB
— 1 gac B Henmemro B 8 knacce, 34 yaca — 1 yac B Hezenro B 9 kiacce.
Hannast paboyast mporpaMma BHEYPOUYHOU JESTENbHOCTH MO ¢usuke st 7 — 9 Kiaccos
COCTaBJIEHA C YYETOM METOAMYECKHX PEKOMEHIANU 10 CO3AaHUI0 B (YHKIIMOHHPOBAHUIO
B 00111€00pa30BaTeNbHBIX OPraHU3AIUIX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTU U MaJIbIX
ropojax, LIEHTPOB  OOpa3oBaHUsA  €CTECTBEHHO- HAyYHOM U TEXHOJIOTHYHOU
HampaBineHHocTeld  («Touka pocrtay)(yTBepkAEHBI pacmopsbkeHHeM MuHHCTepCTBa
npocseuienust Poccuiickoit ®@enepanuu ot 12.01.2021 r. Ne P-6) u nmpegycmaTtpuBaer
MIPOBEJICHUE 3aHATUI C HCIIOIb30BaHHEM 000pyI0BaHUsI LieHTpa «Touka pocTay.

IInanupyembie pe3yJbTaTbl OCBOCHHSI NPOTrPaMMbl BHEYPOYHOH [1esiTeIbHOCTH
«3annMareabHas Gpu3nka» (¢ ucnojab3oBaHueM odopyaoBanusa «Touka pocra») B 7-9
KJiaccax.

Peanunsauma nporpammbl CrnocOOCTBYET AOCTUMKEHMIO CAeaylowmx pesynbTaToB:
JINYHOCTHbIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUMN yUalllUXCS:
y4eOHO-IT03HaBaTEIbHBI HHTEPEC K HOBOMY y4eOHOMY MarepHaiy M croco0aM perieHus
HOBOM 3aJa4u;

OpHUEHTAIlMs Ha TOHHMaHue MIPUYUH ycliexa BO BHEYUYEeOHON e TeNIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 M CaMOKOHTPOJb pe3yjbTaTa, HA aHAJIW3 COOTBETCTBHS PpE3yJbTATOB
TpeOOBaHUSAM KOHKPETHOM 3aj1auu;

CIOCOOHOCTh K CaMOOIIGHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEY4YeOHOMH
NeSITeNIbHOCTH;

Obyuarowulica noayyum B803MOMCHOCMb 0n4 GopmuposaHus:



BHYTPEHHEH TMO3MIMM IIKOJIbHUKA HAa YPOBHE IOJIOXKUTEIBHOTO OTHOILIEHUS K IIKOJE,
MOHUMAaHUS HEOOXOJIMMOCTH YUEHHUS, BBIPAXEHHOTO B MpeolialaHuu yu4eOHO-I03HaBaTEeIbHbIX
MOTHBOB;

BBIPOKCHHOW YCTOWYMBON YUeOHO-TT03HABATEIHHOM MOTHUBALIUH YICHHS;

YCTOWYMBOTO y4eOHO-I103HAaBATEIHHOIO HHTEPECa K HOBBIM OOLINM crioco0aM peleHus 3a1au.

MeTal’[peL[MeTHbIe:

B cdhepe perynaTMBHbIX yHMBEPCAbHbIX y4eOHbIX AEACTBUIA yYaLLUXCA:

IJIAHUPOBAaTh CBOM JIEMCTBUS B COOTBETCTBUU C ITOCTaBICHHOM 3ajadyedl M YCJIOBUSIMU €€
pcajmsan, B TOM YHUCJIC BO BHYTPCHHCM IIJIAHEC;

YUUTBIBAaTh YCTAHOBJICHHBIC TIPAaBUIIA B TUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a peIIeHUs;
OCYLIECTBJIATh UTOTOBBIN U IMOIIATOBBIA KOHTPOJIb IO PE3YJbTaTy;

OLICHUBATh IMPABWIBHOCTh BBIIOJIHEHUSI JEHCTBUS HA YPOBHE aJ€KBAaTHOM pPETPOCHEKTUBHOU
OIICHKU COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHMSIM JIAHHOW3a/1a4u M 3a/1a49HON 00J1acTH;
aJICKBaTHO BOCIIPUHHUMATh MPEAJIOKEHUS U OLIEHKY YUUTEJEeH, TOBApUILEH, pOAUTENIEH U APYruxX
JIIOJIEH

pasnuyath Cocod U pe3yabTaT JeHCTBUS.

Oby4arowjulica noay4um 803MOXHOCMb HAY4YUMCA:

B COTPYJIHUYECTBE C YUYUTEIIEM CTaBUTh HOBbIE yueOHbIC 3a/1a4u;

MIPOSBIIATH MO3HABATEIbHYIO HHUIIUATUBY B yUeOHOM COTPYTHUYECTBE;

CaMOCTOATEJIbHO aJICKBaTHO OIICHHWBAaTh IMPABWIHLHOCTh BBINOJHEHUS JCHCTBUS W BHOCHUTH
HEO0OXOAMMBIE KOPPEKTUBBI B HCIIOJHEHHE KaK IO XOJy €ro peaju3aldd, TaKk U B KOHIIE
NEeNUCTBUSL.

B cdepe no3HaBaTeNbHbIX YHUBEPCA/IbHbIX YYEOHbIX AENCTBMUIA YUALLIUXCA:

OCYIIECTBIISITh TOUCK HEOOXOAUMOW HMH(pOpMaluu [AJs BBIOJIHEHUS BHEYUYEOHBIX 3aJaHuil ¢
UCMOJIb30BAaHUEM YUYeOHOH muTepaTrypbl M B OTKPHITOM HH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPAaBOUYHUKOB (BKJIIOYAsi AJIEKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
npocTtpaHcTse HTEpHETA;

OCYHIECTBIIATh 3aMKCh ((puKcalyio) BEBIOOpOUHOI HHPOpMauu 00 OKpYKarolleMMHpe U 0 cede
caMOM, B TOM 4Huciie ¢ nomoupto nacrpyMenTos UKT;

CTPOUTH COOOIIEHHUS, TPOEKThI B YCTHON U MHUCbMEHHOH (opMe;

MIPOBOAUTH CPAaBHEHHE U KIACCU(PHUKALUIO IO 3aJaHHBIM KPUTEPUSIM;

YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3H B U3Y4a€MOM Kpyre sSBJICHUM;

CTPOUTH pacCyXJIeHUsI B (hOPME CBSI3H MPOCTHIX CYXIACHHUI 00 00BEKTE, ErOCTPOCHUH,
CBOMCTBAX U CBA3aX;

Obyyarouwulics mosay4um 803MOXHOCMb HAYYUMbCA:

OCYILECTBIISATh PACIIMPEHHBIN MOUCK MH(POPMAIINH C UCTIOIB30BAHUEM PECYPCOBOMOINOTEK U
cetu HTEpHET;

3aMKChIBaTh, ¢buKcupoBatb UHpOPMALINIO 00  OKpy’KaroImux ABJIIEHUSAX  C
nomouibro HHCTpyMeHToB UKT;



OCO3HaHHO U IPOU3BOJIBHO CTPOUTH COOOIEHUS B YCTHOM U MUCBbMEHHOH (hopMe;

OCYILECTBIISATH BBIOOp Hanbosee 3((HEKTUBHBIX CIOCOOOB pelieHHs 3a/Jad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

CTPOUTH JIOTHUECKOE paCCy)XKICHHE, BKIIOYAIONIEE YCTAHOBJICHHE MPUYMHHO- CIIEJACTBEHHBIX
CBs3€H;

MOTYT BBIMTH Ha TEOPETUYECKHI YPOBEHb PEUICHUS 3a[a4: pEIICHHE 110 ONPEICICHHOMY IUIaHy,
BJIaJICHHE OCHOBHBIMH IIPHEMaMH PEIICHUs], OCO3HAHUS IEATEILHOCTH 110 PEIICHHUIO 3a/1a4H.

B cdepe KOMMYHMKATUBHbIX YHUBEPCA/IbHbIX y4EOHbIX AENCTBUM YUALLUXCS:

aJIeKBaTHO MCIOJIb30BaTh KOMMYHHKATHUBHbIE, IPEXKE BCETO - PEUEBBIC, CPEICTBA ISl PEILICHUS
pa3IMYHBIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHUE, BIAICTh
JTUAIOTHYECKON (POpMON KOMMYHHKAIIMH, WCIONB3Ys, B TOM YHCJIE CPEACTBA U MHCTPYMEHTHI
UKT u qucTaHIMOHHOIO OOIIECHHS;

JIOTYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS y JIIOJCH pa3IMUHBIX TOYEK 3PEHHS, B TOM YHUCIIEC HE
COBIMAJIAONIUX C €r0 COOCTBCHHOW, M OPUEHTUPOBATHCS HA IMO3UIIMIO TIApTHEPA B OOIICHUH U
B3aHUMO/ICHCTBUH;

VYHUTHIBATh pa3Hble MHEHUS H CTPEMHUTHCS K KOOPJAWHAIMU PA3IUYHBIX TIO3WIHHA B
COTPYIHUYECTBE;

(dbopMyIHpoBaTh COOCTBEHHOE MHEHHUE H TIO3UIIUIO;

JIOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PEIICHHIO B COBMECTHOM JESATCIILHOCTH, B TOM YHCIIC B
CUTYallUU CTOJIKHOBEHHS UHTEPECOB;

Obyuarowjulica noany4um 803MOXHOCMb HAY4YUMbCA:

YUUTHIBaTh U KOOPJUHUPOBATH B COTPYAHUUYECTBE OTIIMYHBIE OT COOCTBEHHOM MO3HUIIMU APYTUX
JIIOJIEH

YYUTHIBaTh PA3HbIC MHEHUSI U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

MMOHMMATh OTHOCUTEIILHOCTh MHEHUH | MOJIXO0JIOB K PEIICHHUIO MTPOOJIEMEI;

apryMEHTHPOBATh CBOIO IMO3UIMI0O W KOOPAMHHUPOBATH €€ C TO3UIUSIMHU IAPTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHON JESATENbHOCTH;

3a/1aBaTh  BOMPOCHI, HEOOXOJMMBIC ISl OpraHU3alMH COOCTBEHHOW JEATEIBbHOCTH W
COTPYJIHUYECTBA C TAPTHEPOM;

OCYIICCTBIISATh B3aUMHBIM KOHTPOJIb W OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

® OPUEHTUPOBATHCA B SIBICHUSX M O0BEKTaX OKPYXKAIOMIETO MUPA, 3HATh TPAHUIIBIUX
MIPUMEHUMOCTH;

e TOHUMATh ONpeNeNeHUus PU3NYECKUX BEIHUYMH U TOMHUTH OIpPEACTSIONIepopMyIIbl;
® MOHUMAaTh KaKUM (U3UYECKUM MPUHLHUIAM U 3aKOHAM MOAYMHSIOTCS T€ HIMHUHBIC
O0OBEKTHI U SBJICHHS TIPUPOJIBL;

® 3HAHWE MOJICJIM TTOMCKA PEMICHUH IS 3a/1a4 10 (PU3UKe;



® 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.
® [IpUMEYaTh MOJIETH SABJICHUHI U 0OBEKTOB OKPY>KAIOILIETO MUPA;

® AHAJIM3UPOBATH YCIOBHE 3a/1a4U;

e riepeopMyIMPOBATH U MOJIEIUPOBATh, 3AMEHATh UCXOAHYIO 3a]a4y JIpYTroii;
® COCTaBJIATH IUIAH PEILIECHUS;

® BBIJIBUTATh U NPOBEPATH IPEUIaracMble 1J1s1 pELICHHs TUIIOTE3bI;

® BIAJCTh OCHOBHBIMH  YMCTBEHHBIMHU omepanusiMid,  COCTaBISIOLIUMU MOHUCK
pELICHUS 3aa4H.

Couepmafme nmporpaMmmbIl BHeypO‘lHOﬁ JesTeJbHOCTH 7 KJIace

Beenenne. Beognoe 3ansarue. Lenu u 3amaun kypca. TexHuka 6€30mMacHOCTH.

Posb 3KkcniepuMeHTa B KU3HH YeJI0BEKa.

Teopusi: W3y4uTh OCHOBBI TEOPHUH MOrpemHOCTEM. I[lOorpemHOCTH NPsAMBIX M KOCBEHHBIX
U3MEpPEHUH, MaKCHUMallbHasi IOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, Yy4YeT IOrpelHOCTen
U3MepeHuil mpu moctpoeHun rpadukoB. [IpencraBieHue pe3ynbTaToB U3MEpEeHUH B (opme
TaOIMI] ¥ TpauKOB.

lMpakmuka: OCHOBbI TEOPUW MOTPELLHOCTEN NPUMEHATb NPU BbINOJIHEHUN 3KCNEPUMEHTANIbHbIX

3aZ,a4, NPaKTUYECKMX paboT. (c ucnonb3oBaHnem o6opyaoBaHUA «TOUKaA pocTar)

XapakmepucmuKa 0CHOBHbIX 8UO08 OesmenbHOCMU:

[TpuBOAUTH TIpUMEPHI OOBEKTOB M3Y4YeHHUs (U3MKU ((PU3UUECKUE SBICHUS, (PU3UUECKOE TEIO,
BEIIECTBO, (Qu3uueckoe moie). Halbmomate W aHaIM3UpPOBaTh  (PU3UYECKUE  SBIICHHUS
(pukcupoBaTh U3MEHEHHUsST CBOWCTB OOBEKTOB, CPaBHHMBATh UX M 0000maTh). [lo3HakOMUTBCS ¢
OKCIIEPUMEHTAIBHBIM METOJIOM HcclenoBanus npupoabl. COopka mpuOOpOB M KOHCTPYKITHIA.
Hcnonp30oBaHne M3MEPUTEIbHBIX MPUOOPOB. BhINogHEHWE 1a0OpPATOPHBIX M MPAKTHYECKUX
pabot. /lmarHoctuka M yCTpaHEHHE HEUCIpPAaBHOCTEHNPHOOpOB. BricTpanBaHme rumore3 Ha
OCHOBaHUHUUMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpHOE JIBHKEeHUE. ['paduueckoe mpencraBieHue JBUKEHHS.
Pemenne rpadguueckux 3amad, pacdyer MyTH W CpEeAHEH CKOPOCTH HEPABHOMEPHOTO JBM)KCHUSI.
[Tonstne mHepuuu U uMHEpTHOCTU. LleHTpoOexkHas cuia. [IpuMeHeHHe DaHHBIX (U3UUECKUX
MIOHATHH B KU3HEIEATEILHOCTH YenoBeka. Criia ynpyrocTu, cuja TpeHusl.

lMpakmuka: WccnepgoBaHWe 3aBUCMMOCTM CUAbl YNPYroCTWM, BO3HUKAMOLWEN B NPYKUHE, OT
cteneHn gedopmauuum npyxuHbl. OnpegeneHve KoadoduumeHTa TpeHMa Ha Tpubometpe. (c
ucnonb3oBaHuem ob6opyaosaHus «Touka pocta»)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS OT CUIIbl HOPMAJIBHOTO JIaBJICHUS.

XapakmepucmuKa 0CHOBHbIX 8UG08 OeamenbHOCMU:

Amnanu3z tabnun, rpaguxos, cxeM. [Tonck o0bsicHeHUs HabI0AaeMbIM cOOBITUAM. OmpeaeneHue
CBOWCTB TIPUOOPOB MO YepTeKaM M MOJENsAM. AHaTN3 BOZHUKAIOMIUX MPOOIEMHBIX CHTYAITHI.
N300paxkaTh cHcTeMy KOOpPJMHAT, BBIOMPATh TEJIO OTCYETAa M CBA3BIBATH €ro C CHCTEMOMU
KOOp/IMHAT. Hcnonb3oBath



CHCTEMY KOOpAMHAT IJIsl M3Y4YCHHUs NPAMOJIMHEHHOTo IBHXeHus Tena. COopka mpuOOpoB H
KOHCTpyKUMH. Mcrnonb3oBaHue H3MepUTENbHBIX NpUOOpoB. BrimonmHeHue 1a0opaTOpHBIX U
NpakTUYeCKuX padboT (¢ ucmoJib3oBanueMm odopynoBanus «Touka pocray). J[narnoctuka u
yCTpaHEHUE HeHCIpaBHOCTEW NMpuOOpoB. BricTpanBaHue rumore3 Ha OCHOBAHMHM HMEIOIIMXCS
JIaHHBIX. KoHcTpyupoBanue u MOJEIUPOBAHHUE. Beinonnenue 3alaHuI o
YCOBEPIICHCTBOBaHUIO MpuOopoB. Pa3zpaboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka u
IPOBEPKAa METOAMKH SKCHEPUMEHTaIbHON paboThl. PaboTa B Manbix rpynmax. AHaTU3UPYIOT,
BbIOMpAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aerctBus. llpencraBienue pe3yiabTaToB MapHOM,
TPYNIIOBON JAEATENBHOCTH. YYacTUe B JHAJOre B COOTBETCTBHUH C TNPABUJIAMH PEYEBOTO
MOBE/ICHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akon  Ilackans, TUAPOCTATUYECKOE JIaBJICHUE,
COOOILAOIIUECS COCY/ b, THAPABINYECKHE MAIIMHBI.

Ilpakxmuxka: 3a0auu: BHITAIKABAIOLIAS CUJIA B PA3IMYHBIX CHCTEMAax; MPUOOPHI B3agadax
(cooOmmarommecs: CoCyApl, THAPABINYECKUE MAIITUHBI, pbIYard, 0JI0KH).

DKcrnepuMeHTalIbHbIE 3a/JaHUs:

1) u3mepenue cuibl Apxumena,

2)u3MepeHne MOMEHTA CUJIBI, ICUCTBYIOIIErO Ha PhIYar,

3)uzmepennepaboThI CHJIBI ~ YINPYTrOCTH  TpH MOIBbEME  TIpy3a C IOMOIIBIO
MOJBIKHOTO WJIM HEMOJBUKHOTO OJoKa(c MCNOJb30BaHHEM 000pYI10BaHUS

«Touka pocra»)

XapakmepucmuKa OCHOBHbIX 8UO08 0eamesibHoCMu:

Ananu3 Tabmun, rpaduxos, cxem. Ilowck oObsicHeHus HaOmogaeMbIM coObITUSIM. COOpka
npuOopoB U KOHCTpyKuuH. lcnonp3oBanue wu3MepuTenbHbIX NpuUOOpOB. BreimoaHeHue
71a00paTOPHBIX U MPAKTHUECKUX paboT. J[narHoctuka u ycTpaHeHHe HEHCIIPaBHOCTENH PpUOOpPOB.
BricTpauBanue THMIOTE3 Ha OCHOBAaHMM HMeEWOIIMXCA JAaHHbBIX. KoOHcTpyupoBanue u
MojenupoBaHue. Pabora B ManbIx rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemenue, neWcrBusa. IlpencraBieHne pe3yapTaTOB NApPHOW, TIPYIIIOBOM JAESTEIBHOCTH.
[ToaroroBka cooOmeHWd M AOKIANOB. Y4YacTHe B JAMAIOre B COOTBETCTBHM C IpaBHJIAMH
pEeYEBOTO NOBEACHUS.

CraTuka.

Teopus: bnok. Pelyar. PaBHOBecHe TBEpABIX TEI. YCIOBHUS paBHOBECHA. MOMEHT CHIIBL
IIpaBuno momentoB. lLlenTp Tsbxkectn. HcecnenoBaHue pa3iaudHbBIX MEXAHWYECKHX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOJIB3YS YCIOBUS paBHOBECHS.

lMpakmuka: N3rotoBneHune paboTatowen cuctembl 610KOB.

XapakmepucmuKka 0CHOBHbIX 8UA08 OesmesnbHoCMu:

Amnanu3z tabnun, rpagukos, cxeM. [Torck o0ObsicHeHUs: HabmogaeMbIM coObITHSIM. Ompenenenue
CBOWCTB TIPUOOPOB MO YepTeRKaM U MOJENSAM. AHATN3 BO3HUKAIOMIMX MPOOIEMHBIX CHTYaIlWi.
HaOnronate pgelicTBHE MNPOCTBIX MeXaHW3MOB. [lo3HAaKOMHUTBCS C (PHU3MUECKOW MOJENbIO
«abcomoTHO TBEpJOE Teno». Pemarte 3a7aun Ha NMpUMEHEHHE YCIOBUA(IIpaBHIIa) paBHOBECUS
poruara. IlpumensTs ycnoBue (ImpaBMiIO) paBHOBECHS pbluara Jjsi OOBSICHEHHs JI€HCTBHA
pPa3NIMYHBIX ~ WHCTPYMEHTOB, HWCHOJBb3yeMBIX B TeXHWKe W B  ObiTy. COopka



npubOpoB U KOHCTpyKIuMi. lMcmonb3oBaHue W3MEpPHUTENbHBIX MpUOOpPOB. BeimonHneHue
1a00paTOPHBIX U MPAKTHUECKUX paboT. JIMarHoCTHKa NyCTpaHEHWE HEUCITPABHOCTEH MTPUOOPOB.
BoicTpanBaHue rumoTre3 Ha OCHOBAaHMM UMEKOIIMXCA JaHHBIX. KoHCTpyupoBaHue H
MOJIeIMpOBaHKe. BpIoHeHHe 3aaHuil 1O YCOBEpLIEHCTBOBaHMIO IpuOopoB. Pazpaborka
HOBBIX BapUaHTOB OMBITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAIBLHON pabOTHI.
PaGota B Manbix rpynmax. AHaJIU3UPYIOT, BBIOMPAaIOT U OOOCHOBBIBAIOT CBOE peEIIEHUE,
neucreus. IlpencraBneHue pe3ysbTaToOB IMApHOM, TIPYNIOBOM JAesrenbHOCTH. [loaroroska
cooOuieHnit 1 AoKIanoB. OCyIIECTBIAIOT CAMOOLEHKY, B3aUMOOLICHKY JESTEIbHOCTH. Y4acTue
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMU PEUYEBOI0 NIOBEICHUS.

8 knace

TennoBble ABAEHUA.

TermnoBoe pacumupenue tei. [Iponecchl naaBieHust U OTBEpICBaHuUs, UCTIAPEHUS U
KOHJIeHcauuu. Termtonepenaya. BiaxxHOCTb BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
demoHcmpayuu: 1. HabnogeHuve TasHMA baa B Boge.

2. CKOpPOCTb MCTIapEHHs PAa3IMYHBIX KHUIAKOCTEH.

3. TennoBkle gBHUTaTENU OYIYIIETO.

JlabopamopHsie pabomel (¢ ucnonb3osaHuem obopygosaHua «TouKa pocTa»)

1. VIsMeneHus AMHbI TENa IPY HATPEBAHUK M OXJIAKICHUH.

2. OrBKa mapadMHOBOTO CONIATHKA.

3. HabmogeHue 3a IIaBIeHUEM JIba

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHMS KHUIKOCTH?

5. HabmoneHune TEmIonpoBOAHOCTH BOABL M BO3LyXa.
Xapakmepucmuka 0CHOBHbIX 8UO08 OessimesnbHOCMU:

CamocrosTenpbHO (OPMYIUPYIOT TO3HABATEIBHYIO 3a/ady. YMEIOT C IOMOIIBIO BOIPOCOB
noObIBaTh  HeMoCTawInylo uHpopmanuo. Mcrnonb3oBaHue U3MEPUTENBHBIX MPHOOPOB.
Brimonnenune 1abopaTopHBIX H  MpakTUUeCKUuX paboT. JlumarHocTMka W yCTpaHEHUE
HEUCTpPaBHOCTeH mpuOopoB. BeicTpamBaHue THUIOTE3 HA OCHOBAHMHM HMMEIOIIMXCS JTaHHBIX.
KoHcTpynpoBanue u MoaeIMupoBaHuE.

BrimonHenue 3amaHuil O yCOBEpIICHCTBOBaHMIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOJIMKH JKCIEPUMEHTaIbHON paboThl. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BHIOMpPAOT W  OOOCHOBBIBAIOT CBOE peEIlIeHHE, JACHCTBHUSL.
[IpencraBienue pe3ynbTaTOB MNApPHOM, TPYIIIOBOM JAEATEIBHOCTH. Y4YacTHE€ B JUAJOre B
COOTBETCTBUU C IPABUIAMHUPEUYECBOTONIOBEICHMUS.

3J1€KTpI/I‘IeCKHe SAAIBJICHHUA.

Mukpomup. Moaenu aroMma, cymiectsoBasiine 10 Hayana XIX. HMcropus OTKpbeITHS U OEUCTBUS
rajgpbBaHUYECKOro sJjeMeHTa. Mcropust cosmanus snektpodopHoir MammHbl. OnbeiT BosbTa.
DNEKTPUYECKUN TOK B IJIEKTPOJIUTAX.

JlemoHcmpauuu: (c ncnonb3oBaHmem ob6opyaoBaHma «Touka pocta»)
1. Monenu aTomoB.
2. Fa.]'H)BaHI/ILIeCKI/Ie DJICMCHTHI.



3. Pa6ora »1nekTpo()OpPHOI MAIIUHEL

4. Onbitel BosnbTa u ['anbBanu.

JlabopamopHsbie pabomeol:

1. Co3nanue ranpBaHUYECKUX SIEMEHTOB M3 TOAPYYHBIX CPEICTB.

2. DIEKTPUYECKHH TOK B KMKOCTSX.

XapakmepucmuKa OCHOBHbIX BUA,0B AeATE/IbHOCTH:

YrpaBisioT CBOCH IMO3HABATEIBHOM M YUEOHOW MESITEIbHOCTHIO TOCPEJCTBOM ITOCTAaHOBKH
Lesae, IUIAHUPOBAHUs, KOHTPOJI, KOPPEKLHMH CBOMX JCHUCTBUH U OLCHKH YCIEUIHOCTH
ycBoeHus. CpaBHHMBAIOT CHOCOO M pe3yJbTaT CBOMX JCHCTBUHA C 00pasloM - JIMCTOM
conpoBoxacHus. OOHapYKUBAOT OTKIOHEHUS. OOAYMBIBAIOT TPUYUHBI  OTKJIOHCHHIA.
OcCymIeCTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VICIoib30BaHe H3MEPUTEIBHBIX TPHOOPOB.
Breimonnenue 1a00paToOpHBIX ©  TOpakTHUYeCKUX paboT. JluarHoctka ¥ yCTpaHCHHE
HEHCIIpaBHOCTEH MpuOOpoB. BeicTpanBaHWe THMOTE3 HAa OCHOBAHWM HMMEIONIUXCS JIaHHBIX.
KoHctpyupoBanue u MoJeIuMpOBaHuE.

BJIGKTPOMaFHI/ITHLIe SAAIBJICHMUA.

MarnutHoe Tmosie B BemlecTBe. MarHuTHas aHomanus. MarHutHele Oypu. PazHoBuUIHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOIBUTATEIICH.
JemoHcmpayuu (c ucnonb3oBaHnem o6opyaoBaHuA «TouKa pocTan»):

1. HarnsauocTs noBeieHNs BEMECTB B MATHUTHOM IIOJIE.
2. Tpe3eHTalMK O MATHUTHOM M0JIE 3€MJIM ¥ O MArHUTHBIX OYpSX.
3. JleMOHCTpanus pa3HOBHAHOCTEN 3IEKTPOU3MEPHTENLHEIX TPUOOPOB.

4. HarnsqHoCTh pasHOBUIHOCTEN SJIEKTPOABUTATENCH.
JlabopamopHeie pabomei: 1. iccnepoBaHne pas3/iMyHbIX 31€KTPOM3MEpPUTENbHbBIX MPMBOPOB.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimesibHoCmu:

VYrpaBisOoT CBOEHM MO3HABATETRHONW W y4eOHOW ACSATENHHOCTHIO TMOCPEICTBOM IOCTAHOBKH
HeNnel, TUTaHUPOBAaHUS, KOHTPOJS, KOPPEKIUHW CBOMX JCWCTBUM U OLEHKH YCHEIIHOCTU
ycBoeHusi. CpaBHHMBAIOT CHOCOO M pe3yJbTaT CBOMX JCHCTBUH C 00pa3ioM - JUCTOM
conpoBoxkaeHus. OOHapyKHUBAalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI  OTKIOHEHHIA.
OCyIECTBIISIFOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue IBJICHUS.

I/ICTOLIHI/IKI/I CB€Ta. TCIIJIOBBIC, JJIOMHUHECIICHTHEIC, I/ICKyCCTBeHHI)Ie. I/ISFOTOBJ’ICHI/IG KaMepI)I -
o0cKypa W HCcleoBaHHE W300paKeHHsI ¢ TMOMOIIbI0 Mojenu. MHOrokpaTHoe H300pakeHue
npeJ:[MeTa B HCCKOJIBKHUX ITJIOCKUX 3ep1<anax. I/ISFOTOBI/ITI) HepI/ICKOH " C €0 ITIOMOIIIBIO HpOBCCTI/I
HabmoieHus. [IpakTuyeckoe UCIoIb30BaHUE BOTHYTHIX 3epKai.

3puTenbHbIe WLTIO3UH, TIOPOXKIACMbIE TPEIOMIICHHEM CBETa.
Mupaxu. PazButre BOJIOKOHHON ONTHKH. VICIIONIb30BaHHE 3aKOHOB CBETa B TEXHUKE.
JlemoHcmpauuu(c ucnonb3osaHnem obopyposaHua « TOUKa pocTar)

1. PazanuyHble HCTOYHMKH CBETA.
2. I/I306pa)KCHI/IC npeamMeTa B HCCKOJBKHUX IIJIOCKHX 3€pKajax.



3. U306paskeHHe B BOTHYTHIX 3€pKasax.

4. Vicnonp30BaHUE BOJIOKOHHOM ONTHKH.

5. VerpolicTBo oToannaparos, KHHOIPOEKTOPOB, KAJIEH JOCKOIIOB.

JlabopamopHsie pabomeol:

1. Usrorosnenne kamepsl - 00CKypa M HCCIIEIOBAHUE M300PAKEHHS C MOMOIIBIOMOJIEIH.
2. IpakTuyeckoe NpUMEHEHHNE TIOCKUX 3epPKal.

3. IIpakTHYECKOE UCIOIL30BAHUE BOTHYTBIX 3EPKAJL.

4. VI3roToBiIeHUE NEPUCKONA ¥ HAGIIOJEHHS C HOMOILBIO MOJIEIIH.

Xapakmepucmuka 0CHOBHbIX 8U008 OessimesnbHOCMU:

YOpaBisioT CBOEil MO3HABATEIbHOM U y4eOHOW JesTeNbHOCThIO MOCPEICTBOM IOCTAaHOBKHU
Lesae, IUIAHUPOBAaHUs, KOHTPOJI, KOPPEKUHMH CBOMX JCUCTBUH U OLCHKH YCIEUIHOCTH
ycBOeHHs. Bpinensor u (GopMyIHpPYIOT HO3HABATENBHYIO 1IEJb. BBIIENAIOT KOJMYECTBEHHBIC
XapaKTePUCTHUKU OOBEKTOB, 3aJaHHble ciloBaMU. [IpHHMUMAIOT TMO3HABATENIbHYIO IElb H
COXPAHSIFOT €€ MPHU BBHIMOJHCHHH YYeOHBIX AeicTBuil. OCO3HAIOT CBOM JelcTBUsA. MMmeroT
HABBIKM KOHCTPYKTHUBHOTO OOILIEHHUS B MAJIBIX FPYIIIaX.

YesoBeKk U MpUPOIA

ABTOMaTHKa B HaIiel >ku3HU. [IpuMepbl UCTONb30BaHUS aBTOMAaTUYECKUX YCTPOICTB B HayKe,
Ha mpousBoacTBe W B ObiTy. CpenctBa cBsi3zu. Pamno u TteneBupeHue. AJbTEpHATUBHBIC
MCTOYHUKU dHepruu. Buael sanexrpoctanimii. Heo6XoaAuMOCTh SKOHOMHUU NPUPOIHBIX PECYPCOB
W HCIIOJIB30BaHUsA, HOBBIX 3KOJIOTHYHBIX U 6€3OHaCHI)IX TEXHOJIOTHH. HayKa nu 6C3OHaCHOCTb
JIIOZIEH.

JemoHcmpauuu: 1. poTomaTtepuasnbl U craigbl No TeMe.

JlabopamopHsie pabomeoi: 1.13yyeHne aencTemin cpeacTs CBA3U, Paano U TeNEBUAEHUA.

Xapakmepucmuka 0CHOBHbIX 8U008 OesimesibHoCmu:
CamocrosiTesbHO  (GOPMYJTUPYIOT TO3HABATENBHYIO 3a7ady. YMEWT (WJId pPa3BUBAIOT)
CIIOCOOHOCTH C MIOMOIIBI0 BOITPOCOB 100BIBATH HEAOCTAIOIIYIO0 HH(DOPMAIIHIO.

9 kmace

Kunemaruka

CHOCO6I>I OINHUCAaHUA MECXAaHUYCCKOT'O IBHUKCHHS. CI/ICTeMa oTcUyceTa. HpﬂMOJII/IHeleOG ABUKCHUC.
[IpsiMonnHeitHOE paBHOMEpPHOE ABMKEHUE MO IJIOCKOCTH. llepemelnieHne u CKOpOCTh IpuU
PAaBHOMCPHOM HpﬂMOHHHeﬁHOM ABHMXKCHHUNU 110 IINIOCKOCTH. OTHOCI/IT@J’ILHOCTB JIBHUKCHUS.
Cnoxenue paBumxeHud. [IpuHUIMI HE3aBUCUMOCTH JBWKEHUHU. KpHBOJIMHEWHOE JBUKEHHE.
JBwxkeHue Tena, OpOIIEHHOTO TIOA YIIoM K TOPU30HTY. PaBHOMepHOE IBIKEHHE TIO
OKPY’KHOCTHU. YTHoBas ckopocTb. [leprnoa u yactora Bpamenus. CKopocTh

1 YCKOpPEHHE IIPH PaBHOMEPHOM JBIKEHUHU 110 OKPYKHOCTH.

JlabopamopHsie pabomei(c ncnonb3oBaHnem o6opyaoBaHuA «ToUKa pocTa»):

1. Uzyuenue JBUKECHUSI CBOOOJTHO naJIalouIero

TCI1a.



2. U3ydeHue IBUKEHUS 110 OKPYIKHOCTH.
[MpumepHbie membi MPOEKMHbIX U uccriedos8amesnbCKux pabom:
1. Onpenenenne cKOPOCTH PABHOMEPHOTO JBUKEHHS IPH UCIOJIb30BAHUUTPEHAKEPA
«OeroBast JOPOKKay.

2. Hcropuueckas PEKOHCTPYKLUS onbiToB  l'anunes  mo  omnpeneneHUro
YCKOpPEHMs CBOOOIHOTO Na/IEHUs Te.

3. Tpusumns paboTsl IPUOOPOB IS K3MEPEHHS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeHeHHe CBOOOJHOIO IAACHUS U1 M3MEPEHUS PEaKIIUK Y€I0BEKa.

5. Pacuer TpaeKTOpUHM JBUKEHHs NIEPCOHAKEN paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHbIX 8U008 OeamesibHOCMuU: YTeHMe U obcyKaeHue TeKcTa cratei
WHTepPHeT-cailToB, 0bCy)KAeHMe AO0KNa[0B M MNpe3eHTauMi, COCTaB/ieHMEe U pelleHne 3ajaud,
obcyaeHne cnocobos peweHna (noarotoska K O no ¢pusuke).

JAunamuka

Nuepumnansubie cucremsl oTcyeta. Cuna. 3akoHbl HeroToHa. J[BMKeHME Tela MoJ JIeUCTBUEM
HECKOJBKUX CHJ. JIBUKEHUE CHCTEMbl CBS3aHHBIX Tel. JlMHaMuUKa PaBHOMEPHOTO JIBHKCHHSI
MaTepualbHOM TOUYKU MO OKPYKHOCTU. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTEHUs. JBH>KeHHe
maHeT. ickycctBeHHble cryTHUKH. CosiHeuHast cuctema. Mctopust pa3Butus npeacTaBieHU o
Bcenennoit. Ctpoenue u 3Bostonus BeeneHnoid.

JlabopamopHsie pabomboi(c ucnonb3osaHnem obopyaoBaHua «Touka pocrtan»):

1. Wsmepenne Macchl Tena ¢ UCHONB30BAHUEM BEKTOPHOTO PA3JIOKEHHS CUIIBL.

2. W3yyenwe KMHEMATHKH M IMHAMHKU PABHOYCKOPEHHOTO IBMIKEHHs (HAIIPUMEPE
MalInHbl ATBY/1A).

3. U3yueHwue TPEHHS CKOJIBLKEHUS.

[MpumepHsbie membl MPOEKMHbIX U UccriedosamesbCKux pabom:

1. Hcropuueckas PEKOHCTPYKITHSI omeiToB  Kymona  u  AMOHTOHA 1o
OIPEIETIEHUIO BETMUNHBI CHIIBI TPEHHS CKOJIBKEHUS.

2. TlepBble MCKYCCTBEHHBIE CITyTHUKH 3E€MIIH.

3. Kak OTIM4aroTcs MEXaHUYECKHE MPOLECCH Ha 3eMIle OT MEXaHMYECKUXIIPOLIECCOB B
KocMoce?
4. Tena Conneunolii cucteMbl. OTKPBITHS HAa KOHYHMKE MEPA.
Xapakmepucmuka OCHOBHbIX 8U008 OeamesnbHOCMU: UYTeHue U obCy)KAeHUe TeKCTa cTaTei
WMHTEPHET-CaNTOB, Ob6CY)KAEHWE AOKNALOB M MPe3eHTauui, COCTaB/ieHMEe U pelleHue 3a4au,
obcyxaeHune cnocobos pelleHus (moarotoska kK O no ¢usumke).

HNmnyabc. 3aKoH coxpaHeHUs] UMITYJIbCa
Nmnynsc. 3MeHeHne nMiryabca MarepuanbHoi Touku. Crucrema Teil. 3aKOHCOXPAaHEHHUs UMITYJIbCA.
[MpumepHblie membl NPOEKMHbIX U uccriedosamesnscKux pabom:

1. PeakTuBHOE JBMKEHME B IIPUPOJIE.

2. Paccnenosanne JITII ¢ HOMOIIBIO 3aKOHA COXPAHEHUS UMITYIIbCA.
XapakmepucmuKa OCHOBHbIX 8U008 OeAamesnbHOCMU: YTeHne n obcyAeHWe TeKcTa cTaTein
NHTepHeT-canToB, 06CyXAeHMe [OOKNaAO0B M MNpe3eHTauui COCTaB/ieHNe U pelueHuWe 3ajay,
obcyxaeHune cnocobos pelleHus (moarotoska k O no ¢pusumke).
CraTuka
PaBHoBecue tena. MOMEHT cuilbl. Y CIIOBHS paBHOBECHs TBEpAOro Tena. [IpocTeieMexaHn3MBl.
JlabopamopHele pabomel(c ncnonb3osaHnem obopyposaHua «Touka pocta»):
Omnpeznenenue HEHTPOB MACC pa3IMYHBIX TeJ (TpH croco0a).
[MpumepHbie membl NPOEKMHbIX U UuccriedosamesnscKux pabom:



1. TlpumeHeHne MPOCTHIX MEXAHU3MOB B CTPOMTENBLCTBE: OT 3EMIISIHKH JOHEGOCKpeDa.

2. WccnenoBaHue KOHCTPYKIHMHU BEJIOCHIIENA.
XapakmepucmuKa OCHOBHbIX 8U008 OeAmesnbHOCMU: YTeHne U obcyaeHue TeKcTa cTaTen
WMHTEPHET-CalToB, 0b6CY)KAEHWE AOKNALOB M MPe3eHTauui, COCTaB/lieHME U pPeLleHMe 3a4ay,
obcyaeHne cnocobos pewweHna (noarotoska K O no ¢pusuke).

MexannuyecKkne K0J1e0aHNs U BOJHBI

Mexanunueckue konebanus. IIpeoOpa3oBaHue HHEPruM IpU MEXAHUYECKUX KOJIEOAHHUSX.
MareMaTHuecKuii M TNPYXUHHBIM MasTHUKHA. CBOOOJHBIC, 3aTyXaloOUIMEe W BBIHY)KICHHbIC
kosiebanus. Pezonanc. Mexannueckue BoIHbI. [JIMHA U CKOPOCTb BOJIHBIL. 3BYK.

JlabopamopHsie pabomboi(c ucnonb3oBaHnem obopyaoBaHua «TouKa pocrtan»):
N3ydenue koneOaHU HUTSHOTO MasiTHUKA.
lMpumepHble membl MPOEKMHbIX U UCCnedo8amesbCKux pabom:

1. CrpynubIE My3bIKaIbHbBIE HHCTPYMEHTEL.

2. KonebarenbHble CHCTEMBI B IPHPOJIE U TEXHUKE.
XapakmepucmuKa OCHOBHbIX 8U008 OeAmesnbHOCMU: YTeHMe U obcyKaeHue TeKcTa craTei
WHTEpPHEeT-caiToB, 0bCy)KAeHMe AO0KNa[0B M MNpe3eHTauuin, COCTaB/lieHMe W pelleHne 3ajaud,
obcyaeHne cnocobos pewweHua (noarotoska K O no ¢pusuke).

DJIeKTPOMATrHUTHBIE KOJIeOAHHS Y BOJHBI
[TepemenHslit snexTpudeckuii Tok. KonebarenbHelil KOHTYp. BoiHyXneHHbIE HCBOOO HBIE DM
KosieOanusi. DM BOJHBI U IX CBOMCTBA.

[MpumepHbie membi MPOEKMHbIX U uccriedos8amesnbCKux pabom:
1. TIpuHLWUIIBI PAMOCBS3H U TETEBUACHUS.
2. Bimsnue DM u3iiyueHuUi Ha )KMBBIE OPTAaHU3MBI.
3. U3roroBseHre yCTAaHOBKHU IS IEMOHCTPALIMHU OMBITOB 10 DMU.
4. DnextpomaruuTHOe n3nyuenne CBY-neun.

5. Hcropuueckas peKOHCTPYKIIHS OIBITOB AMIIepa.
XapakmepucmuKa OCHOBHbIX 8U008 OeAmesnbHOCMU: YTeHWE W ObCyXKAeHWe TeKCTa cTaTem
WHTEPHET-calToB, 0bCy)KAeHMe AOKNa[0B M Mpe3eHTauui, COCTaB/leHME U pelleHne 3aau,
obcyaeHne cnocobos pelweHns (noarotoska K O3 no ¢umsmke).

Onruka

Hcrounuku cBera. [leficTBusl cBeTa. 3aKOH MPSIMOJMHENWHOIO PacHpOCTpaHEHUs CBETa. 3aKOH
oTpaxkeHus cBera. [locTpoeHne M300pakeHHil B TUIOCKOM 3€pKajie. 3aKOH MPEIOMJICHHS CBETa
Ha TUIOCKOW TpaHHUIle ABYX OJHOPOJHBIX MpO3pauHbiX cpen. lIpemomieHue cBera B MpuU3Me.
[ucnepcust cBera. SIBlIeHHE NOJHOIO BHYTPEHHEro oTpakeHus. JIun3bl. ToOHKHME JMH3BL
[TocTpoeHne n300pakeHU, CO3/1aBaeMbIX TOHKMMHU JWH3aMu. [71a3 u 3penue. OnTuueckue
puOOopHI.
JlabopamopHsie pabomei(c ncnonb3oBaHnem o6opyaoBaHuA «TOUKa pocTa»):

1. DxkcnepumeHTanbHAs IPOBEPKA 3aKOHA OTPAKEHHS CBETA.

2. W3MepeHwue IOKa3aTels MPEIOMIECHHUS BOIBL.

3. Hsmepenue (pOKyCHOTO pacCTOSHHS COOMPAIOLIEH TMH3EL.
lpumepHble membl MPOEKMHbIX U UccnedosamesbCKux pabom:

1. Hcropus uccinemnoBaHus CBETOBBIX SBICHHIA.

2. Wcropudeckas peKOHCTPYKIHMs Tejeckomna Ianumes.

3. M3roToBieHUE KalEHIO0CKOIA.



XapakmepucmuKa OCHOBHbIX 8U008 OeAmesnbHOCMU: 4YTeHue U obcyxaeHue TeKcTa cTaTen
WHTEepHET-calnToB, 0bcyXAeHWe AOKNaA0B M Npe3eHTauuid, CoCTaBleHUEe U pelleHne 3aaad,
obcyaeHne cnocobos pelweHns (nogrotoska K O3 no ¢pusmke).

Du3uKa aTOMa U AaTOMHOT0 si/APa

Crpoenue aroma. Ilornomenne u ucnyckanue csera aromamu. Ontudeckue creKTpbl. OnbIThI
Pesepdopna. [Tnanerapnas monens aroma. CTpoeHHE aTOMHOTO A1pa. 3apsAA0BOE U MacCOBOE
yucia. SnepHele cuibl. DHEprus CBA3M aTOMHBIX SA€p. 3aKOH pPaJMOaKTUBHOIO paclaja.
Anbda- n Oera-pacnansl. [IpaBuna cmemenus. SnepHsle peakiuu. JleneHue U CHUHTE3 sAEp.
SAnepnas snepreruka. Mcrounuku sneprun CosHua u 38e34. Peructpanus saepHbIX H3Iy4YeHUH.
BnusiHue pannoakTUBHBIX H3JIy4EHUN Ha JKUBBIE OpPraHu3Mbl. Jlo3uMeTpus. DKOIOIMYECKHE
POOJIEMBI SIIEPHON SHEPrEeTUKH.

[MpumepHble membi MPOEKMHbIX U uccriedos8amesnbCKux pabom:

1. Hcrtopus usyueHus aroma.

2. WUsmepenue KIIJ] comneuynoit 6atapewu.

3. HeBuaumble u3ny4eHus B CHEKTPE HAIPETHIX TEJ.
XapakmepucmuKka OCHOBHbIX 8UO08 OeamesibHOCMU: YTeHMEe U obcyKaeHue TeKcTa craTei
WMHTEPHET-CalToB, 0b6Cy)KAEHWEe AOKNAL0B M MPe3eHTauui, COCTaB/lieHMEe U pelleHMe 3a4au,
obcyxaeHne cnocobos pelweHuns (nogrotoska K O3 no ¢pusuke).

(I)OprI opranum3anum OﬁpiBOBZlTCJ'II)HOFO nmpouecca:

® rpyIIoBas;
® UHUBUYaJIbHAs;

e (poHTaTIBHAS.

Benyuiue rexsosnoruu:

Hcnonb3ytoTcss 3J€MEHThl CIEAYIOUIMX TEXHOJOTWH: MpPOEKTHas, NpOOJIEMHOro OoOy4YeHHMs,
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO0 MBIIUICHUS, MNPOOJIEMHOr0 JUaiora,
UrpoBasl.

OcHoBHBIC MeTOAbI pa0OTHI HA ypOKe:

Benymmmu meromamMu oOyuyeHMs SBISIOTCS: YAaCTMYHO-IIOMCKOBOM, METOJ MaTeMaTHYeCKOro
MOJIETTUPOBAHUS, AKCUOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISI€TCS JOTIOJIHUTENbHBIM, TO OTMETKA B Oaijiax He CTaBUTCS.

VYyamumiics yuuTcs oleHUBaTh ce0sl U APYTHX caM, YTO MO3BOJISET pa3BUBAaTh YMEHUs CaMOaHajIu3a U
CIOCOOCTBYET pPa3BUTHIO CaMOCTOSITENIbHOCTH, KaK CBOMCTBY JIMYHOCTH Yydauierocsi. BrisiBieHue
MPOMEXYTOUHBIX M KOHEYHBIX pE3yJbTaTOB y4YalIUXCAd MPOUCXOIUT 4Yepe3 MPaKTUUYECKYIO
JeSITeNIbHOCTD; 3a4E€THbIE PaOOTHI:

TeMaTH4ecKasi moA0opKa 3a/ay pa3InYHOrO YPOBHS CIIO)KHOCTH C IMPEICTaBICHHEM  Pa3HBIX
METOJIOB ~ pEUIEHHs B  BHJE TEKCTOBOI0 JOKYMEHTAa, Npe3eHTauuu, ¢Guiim-aHuManuu,
BU/Ie0poJiMKa i web-ctpanuubl (caiita)

BBICTABKa IPOEKTOB, ITPE3EHTALIN;

JIEMOHCTpalMs SKCIIEPUMEHTa, KauyeCTBEHHOW 3a/laud ¢ KayeCTBEHHBIM (YCTHBIM MJIM B BHUJIE
NPWIOKEHUs, B TOM 4YHCIIe, MPE3eHTAIMeil) OolucaHueM Ipoliecca Ha 3aHATHH, (ecTHBae
HKCIIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.



KaﬂeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 7 kJacc

Ne Jara Tema 3ausTus Hcnoar3osanue npUMedYaHue
n/m 000opy/10BaHHSA LEHTPa
TpOBCACHIA eCTeCTBEHHOHAYYHOI U
Iaan | ®akr TeXHOJIOTH4eCcKOoi
HaNpaBJIEeHHOCTEH
«Touxa pocta»
1. Beeaenue (14)
BBoaHoe 3aHsTHE. Kommsroteproe
Llenn m 3amaum Kypcea. obopyioBaHue
TexHuka
1 0e30MacHOCTH.
2. Posib 3KCIIEpUMEHTA B :KU3HHU YesoBeka (34)
CucreMa eIMHUILIOHATHE O KomnrerorepHoe
IOPAMBIX H KOCBEHHBIX obopynosarue
U3MEPEHUAX
2
3 DuznyecKuil FKCIEPUMEHT. ObopynoBanue 1yt
Bunbr ¢pusmueckoro JleMOHCTpauit
IKCIIEPUMEHTA.
IlorpemHocTs U3MepeHusl.
Buapl norpemrnocteit
n3MepeHus. Pacuér
MIOTPEIIHOCTUU3MEPEHHSL.
Jlaboparopnast pabota O6opynoBaHue Jis
«3mepenne obbpema nabopaToOpHBIX paboT U
TBEpAOTO YUYCHUYECKUX OIILITOB
Tenay. [IpaBuna
odopmIeHUS
4 o
nabopaTopHOH pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE HHEpaBHOMEPHOE OGopyHoBaHue s
s ABHIKCHITL. 11a6OpPATOPHBIX pa6Gor u
YYEeHHUYECKUX OMBITOB (Ha 0Oa3e
I'padrueckoe
komruiekToB aiisg OI°
NPE/ICTaBIICHUE ommIekToB 111 OI'3)
6 JIBIDKCHUSL.
Pemenune rpaduuecknxianay,
pacder ImyTu ¥ CpeAHEICKOPOCTH
HEpaBHOMEPHOT'O
JBUXKCHUS.
7
[TonsTue nHepuuu u
WHEPTHOCTH.
8 enTpob
TpoOeKHas CHIIA..
Cuna ympyrocrtu, cuia O6opynoBaHue Ist
9 Tpenms 1abopaTOPHBIX pabor u




10

JlabopaTtopHas paboTa
«Uccnenosanue
3aBUCHMOCTH

CHITBI YHpYTOCTH,
BO3HHKAIOIIEH B

NpYy’KHHE, OT CTENEHU
nedopManuu

TPY>KHHBD).

11

JlaGoparopHas paboTa
«Ormpenenenne kodpunreHTa

TpeHHs Ha TpUOOMETpe».

VYCHHYECKHUX OIBITOB (Ha Oasze
koMIuiekToB st OI'D)

12

JlabopaTopHnas padota
«Uccnenosanue
3aBUCUMOCTHU

CHITBI TPEHUS OT CHIIBI
HOPMAaITBHOTO

JaBJICHUS).

Ob6opynoBanue s
71a00paTOpHBIX PaboT U
YYCHHYECKHUX OIBITOB

4. I'mapocraTuka (124)

13

[TnotHoOCTh. 3anaya uaps 'epona

14

Pemenue 3aga4unoBeIIIeHHON
CJIOHOCTH Ha PacuUeTIUIOTHOCTH

BCIICCTBA.

Ob6opynoBaHue st

JIEMOHCTpaLUH

15

Pemenue 3a1a4unoBeIIIEHHON

CJIOKHOCTH

16

JlaBJeHHe >KHIKOCTH Hrasa.
3axoH [lackans

17

Coobuiaronuecs
COCYIBI.

O6opynoBaHue st

JIEMOHCTpaLUH

18

JlabopaTopHnas padota
«W3rorosieHue

Moienl PoHTaHA»

19

JlabopaTopHnas padbota

«HW3rorosnenue
Moienu PoHTaHA

20

3akoH [lackans. JlaBnenue B

JKAJIKOCTSX U ra3ax.
l'unpasnuyeckue
MAaIIHEL.
Coobmiaronuecs
COCY/IBI.

OG6opynoBanue JyIst
nabopaToOPHBIX pabort u
YYEHHUYECKUX OMBITOB (Ha 0Oa3ze

KOMILIEKTOB mi1st OI'D

21

Brrrankusaromas cuna.3akoH

Apxumena.

22

JlabopaTtopHas paboTa

ObopynoBanue uIs




«BrorsicHeHune YycioBusAIJIaBaHUs

TCID).

23

bnok 3amau Ha 3akonllackans,

3aKOH Apxumena.

24

bnok 3amau Ha 3akonllackais,

3aKOH Apxumena.

5. Craruka (104)

25

bnoxk. Peraar.

26

PaBHOBecue TBepABIXTEI.
Mowmenteuisl. [IpaBuino

MOMCHTOB.

ObopynoBanue st

JIEMOHCTpALU.

27

LeHnTp TsxKECTH.
Uccnenosanune
Pa3IMIHBIX
MEXaHUYECKHX
CHCTEM

28

KOM6I/IHI/IpOBaHHLIGSa,Z[a‘II/I,
HCIOJIb3Ys YCIIOBUA
paBHOBECHA.

29

KoM6uanpoBaHHbIe3a1a4H,
WCTIOJIB3YS YCIOBHS
paBHOBECHS

ObopynoBaHue st
JEMOHCTpAIHi,

o0pa3oBaTesbHBIA HA0OP 10
MEXaHHKE, MEXaTPOHHKE

poOOTOTEXHUKE

30

JlabopaTopHnas padota
«W3rorosienune
paboTatonieit
CHUCTEMbI OJIOKOBY.

Odopmitenue

paboTEI.

31

Pabota Haj 1pOEKTOM
«boxuny.
JlabopaTopHas pabora
«U3rorosnenne
paboratomieit

CHUCTEMBI OJIOKOBY.

Ob6opynoBanue s
nabopaTopHEIX  paboT u
YYEHHYECKUX ONBITOB (Ha 0Oasze

KoMILIeEKTOB 1t OI'D

32

JlabopaTopHnas padbota
«H3roroBnenue
paboTatornieit

CHCTEMEI OJIOKOBY.

O6opynoBaHue s
nabopatopHeIx pabot Releon u

YUYCHUYECCKHUX OIIBITOB

33

OdopmiieHure padoTHL.

34

BaIIII/ITa IMPOCKTOB.

Komnbrorepnoe
obopynoBaHue




KaneHpapHo-TemaTuyeckoe naaHMposaHue 8 Knacc

Ne Jlata Tema 3aHATHSA Hcnoab3oBanue NpUMeyaHue
n/m 000py/IOBaHNSA IEHTPA
TPOBCACH A €CTeCTBeHHOHAYYHOIN
Muoan | ®akxr TeXHOJIOTHYECKOM
HAIIPpABJICHHOCTEI
«Touxka pocta»
1. Beeaenue (1)
BBopHoe 3amsaTme. llemn u 3amaun Kowmmsroteproe
o0opyaoBaHue
| kypca. TexHuka 6€30MacHOCTH.
2. TenJioBble siBjieHust (12 4)
Pa3zHooOpa3zue TemsoBbIxX siBneHuil. | KommbroTepHoe
TemoBoe pacuiMpeHue Te. obopyioBaHue
2
JlabopartopHas pabora Ob6opynoBanue s
«V3MeHeHus AMHBITENA TIPH 11a60paTOPHEIX PaGoT 1
Harp€BaHuM U OXJIAXKJICHUN.
3 YUCHUYECKUXOTBITOB
Tennonepenaua
Haomonenue
TETIOIPOBOTHOCTUBOIBI U
BO3/IyXa.
4
Jlaboparophas pabora O6opynoBaHue Jis
«H3Mt?.peHHe YACILHON 71a00PaTOPHBIX paboTH
TEIIOEMKOCTHU
YYIEHIHYECKUXOIBITOB (Ha Oa3e
Ppa3IUYHBIX
5 KOMIUTEKTOB it OI'D
BEIIIECTBY.
[naBneHre HOTBEpCBaHUE.
JlaboparopHas paboTa
«OtnuBKa napa)uHOBOTO
COJIJATHUKA»
6
Jlaboparopuas pabora O6opynoBaHue IS
«Habmonenne 3annaBieHIEM N1a6OPaTOpHBIX PadoT 1
JIbJIA»
7 YYECHHYECKUXOIBITOB
Pemenne onummuanHbIx3a1a4q ObopynoBanue st
Ha ypaBHEHHETEIIOBOro Gananca | ACMOHCTpalnn
8
Pemenune onummvaaHbIX3a1ad O6opynoBaHue st
Ha PacyéT TEILIOBHIX IIPOIECCOB ACMOHCTpalln
9
Jlaboparopus




10

KpucTayorpadum.

I/IcnapeHHe U KOHACHCaIMs.

11
CoctaB atMoCdepHI,
12 HaOII0IeHUE TIepexo/1a
HEHACHIIICHHBIX TIAPOB B
HACBHIIICHHBIE.
BrnaxxHocTs BO3Myxa Ha ObopynoBanue 1yt
13 pa3HbIX KOHTHHEHTaxX JIEMOHCTpanui
3. DJeKTpu4yecKue
siBJieHud (84)
Muxpomup. Monennaroma, ObopynoBanue st
14 CyllecTBOBaBIIME JoHayana XIX ACMOHCTpalnK
Hcropust OTKpbITHS UOEHCTBUS KomnerorepHoe
raJbBaHUYECKOro obopynoBane
15 JJIEMEHTA
Uctopus co3nanus
6 AMeKTPO(OPHON MAIITIHEI
OmnsiTel BonbTa.
17 DNEKTpUYECKUNA TOK B
AIEKTPOJIUTAX.
Pemenve onummuanHbixzagad Ha | OGopynoBaHue JUist
18 3aKOHBI MOCTOSIHHOTOTOKA ACMOHCTPallnK
HaoOmonenue
3aBHCUMOCTH
CONPOTHUBIICHHS
19 HPOBOJIHUKA OT
TeMITEPaTypHl.
JlaboparopHas pabora O6opynoBaHue Jis
«Omnpenenenue nabopaTopHbBIX paboT 1
CTOMMOCTH YYEHUYECKUXOTBITOB (Ha 6a3e
U3pacxol0BaHHOMI KOMITIeKTOB 1yt OI'D
20 3JIEKTPO3HEPIUH
10 MOII[HOCTUIIOTPEOUTEIS U TI0
CUETUUKY»
Pemenune onummnuaaHbIx3anad O6opynoBaHue st
1 Ha TEIUIOBOE JEHCTBHETOKA. ACMOHCTpalnu
4. DJIeKTPOMATHUTHbBIE
siBjIeHud (34)
OIeKTpOMarHUTHBIE ObopynoBanue st
SIBIICHUSL. JIEMOHCTpanui
OIEeKTPOU3MEPHUTENBHBICTIPHOOPHI.
22
MaruuTtHas AHOMAJTHS. Obopynosanne s
JIEMOHCTpaLMH
MaruuTHbIE0YpH
23
PasHoBumHOCTH OGopynosanne s
” 5IEKTPOABUIaTENE. ACMOHCTpAlNK

5. Ontnueckue sBaeHus (74)




HCTOYHUKH CBETA: OGopynoBanue st
25 JIEMOHCTpaIui
TEIUIOBEIE, JIIOMUHECLIEHTHEIE
MHorokpatHoe O60pyHOBaHHue A1
U300paKeHNe ACMOHCTPallnK
MpeaMeTa B HECKOIBKUXIUIOCKHIX
26 3epKayiax.
W3roToBUTH MEPHUCKOM HC €T0 ObopynoBanue st
HOMOLIBIO HPOBECTH JICMOHCTpALHii
HaOIIOAECHUS
27
[pakTryeckoe ObopynoBaHue st
HCIIOIb30BaHHE JIEMOHCTpAaIHi
28 BOTHYTBIX 3€pKaJl
3puUTenbHbIC HIUTIO3HH, O06opynoBaHue At
IIOpOXKIAaeMbIe JIEMOHCTpaIui
MPEIOMJICHUEM CBETa.
29 Mupaxu.
10 PasBuTHe BOJTOKOHHOMONTHKH
Hcnonp3oBanue
3aKOHOB CBETa B
31 TEXHUKE
6. UesioBek u nmpupoaa (44).
ABTOMAaTHKA B HaIIEH KOMHBIOTepHOG
32 KH3HH . o0opyaoBaHuE
33 Panuo u renesunenue
AJbTepHATHBHBIE
UCTOYHHUKHU 3Hepr1/11/1.
34 Buapnektpoctanuui
KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IVIAHUPOBAHHUEC 9 kJiaacc
Ne | [ara Tema 3aHsATHSA HUcnoab3oBanue MIPUMEYaHUE
1/ | IPOBEICHUS o0opynoBaHust
Inan | ®akr oeHTpa 5
eCTeCTBeHHOHay‘lHOI/I
H TEXHOJIOrHYeCKOM
HANPaBJEHHOCTEH
«Touka pocra»

1. BBenenue (14)




01.09

Broanoe 3aHATHE.
enun u 3agaum Kypca.
Texnuka
0e30I1aCHOCTH.

Kommbrorepnoe
o0opynoBaHue

2. Kunemartuka (7 4)

Crioco0blI onucaHust
MEXaHHUYECKOTO

JBHXKCHUA

ObopyznoBanue s
JIEMOHCTpaLUii

[Ipsmonuneitnoe
paBHOMEpPHOE
JBIKCHHUE MOIIOCKOCTH,

CMOTpsI U3 KaKO# TOUKH

HaOII00aTh

ObopyznoBanue s
JIEMOHCTpaLuii

OTHOCHTEIBLHOCTD
JIBUOKCHHS.

CrnoxxeHue IBIKEHUIA.

O6opynoBaHue s
JIEMOHCTpaLui

Jlabopamopnvie
pabombi:
«M3yueHne NBMKEHUSCBOOOIHO

naJgaronuiero Tejaa», «I/ISY‘IGHI/IC

ABUIKCHUA TCJIa TOOKPYIKHOCTH»

O6opynoBanue s
71a00paTOPHBIX PabOT U
YUCHUYIECKHUXOMBITOB

KaK nu Ky;:[a II0JICTCIIaBUIIIHCBAs
KocTouka? PacueTTpaexropuu
JIBUJKECHHUSI TeJl UTIepCOHaXe

pacckazoB P.Pacmn o

MioHxray3seHe.

Hcropuueckas
PEKOHCTPYKIHSI ONBITOB
Tlanunes noonpenaeaeHuo

YCKOPEHUS g.

O6opynoBaHue s
JIEMOHCTpaLui

Omnpenenenue
CKOPOCTH
PaBHOMEPHOTO
JIBIDKCHUSI [IPU
HCIOb30BAaHUU
TpeHaxepa

«beroBast TOPOKKaY.

O6opynoBaHue s
JIEMOHCTpAaLHii

3. Iunamuka (84)

Cuna BOJIH, cuia

YOKICHHSI UITH
cuia - (usnveckas

BeJIMYMHA?

O6opynoBaHue IS
JIEMOHCTpaLui

10

Jlabopamopuas
paboma:

«I/ISMepCHI/IG MaccChbl

TCIa»

O6opynoBanue is
mabopaTopHbBIX paboT U
YUYCHUYCCKUXOIIBITOB




11

JBmxeHne Tena 3 (0)i
JIeHCTBHEM

HCECKOJIbKHUX CHJI

12

HBI/I)KGHI/IC CHUCTCMBI
CBsI3aHHBIX

TCI

O6opynoBaHue st
JIEMOHCTpaLui

13

Jlabopamophule
pabomul: «3ydeHUETPEHUS
CKOJIBKEHUS»

O6opynoBaHue IS
71a60paToOpHBIX paboT

1 YICHNYICCKUXOIIBITOB

14

JnHamMuKa
PaBHOMEPHOTO
JIBUKCHISI o

OKPYXKHOCTH

O6opynoBaHue s
JIEMOHCTpaLui

15

Hcropus pa3BuUTHUs
MIpEACTaBICHUI

0 Bcenennoi.

ComnHeuHas cucreMa.

O6opynoBaHue st
JIEMOHCTpaLUii

16

OTKpBITHSL HA KOHYHUKE
nepa.
IlepBeie

HNCKYCCTBCHHBIC
CIIYTHUKH

3emin.

O6opynoBaHue st
JIEMOHCTpaLHii

4. Umnyasbc. 3aKoH
COXpaHeHHs MMITYJIbCa
(3v).

17

Kak BoI AXTY Ha30BETC...

18

PeakTnBHOE IBMKEHUEB
MIPUPOJIE.

19

Paccnenosanue JTII ¢
MIOMOIIBIO 3aKOHA COXPaHEHUS
HMMIIYyJIbCa

5. Cratuka (24)

20

Jlabopamopnas
paboma:
«Onpexnenenue
IIEHTPOB Macc
Pa3IMYHBIX TN (TpU
croco6a)»

O6opynoBanue s
1abopaTopHbIX paboT U
YUCHUYCCKUXOIILITOB

21

[Ipumenenue mpocThIX
MEXaHU3MOB B
CTPOUTENLCTBE: OT3EMIIIHKU J10

Hebockpeba

Komnsroreproe
obopynoBanue

6. Mexannuyeckue
KoJIe0aHUusl U BOJIHBI (34)

22

BI/I,HBI MasATHHUKOB U UX

KoJIe0aHu

O6opynoBaHue s

JIEMOHCTpaIHii

23

Uro nepeHocuT BosHAa?

O6opynoBaHue IS

JIEMOHCTpaIHii




Konebarenpubie O6opynoBaHue st
4 CHCTEMBI B MPHUPOJC WTEXHHKE | revopcrparmit
7.2/1eKTPOMATHUTHBbIE
KO0JIeOaHMsl ¥ BOJIHBI (24)
DKcreprMeHTaIbHas KommnstoTepHoe
MpoBepKa obopynoBaHne
25 cBoiicTB DM BOIH.
HccnenoBanne Kommnsroreproe
obopynoBaHue
Py
2% 3JIEKTPOMArHUTHOT'O
u3nyuenust CBU-neun
8. OnTuka (44)
M3roroBiaeHuemMonean KomnerorepHoe
KaJlel10CKoIa. obopyosanue
27
OKclnepuMeHTaIbHas O6opyznoBaHue s
MPOBEpKa 3aKOHA OTPAKEHHUS JIeMOHCTpAIuit
cBeTa.
28
Jlabopamopnas O6opyznoBaHue I
padoma: «VsMepennernokasatens| 1A00PaTOPHBIX pabor u
YUCHUYCCKUXOIILITOB
TIPEIIOMJICHUA BOJABD>
29
Kak oTnuuaroTcsnokasaTesnu O6opynoBaHue s
HpenoMIeHus ACMOHCTpAlMH
[[BETHOT'O CTEKJIA
30
9. ®u3uKa aToma u
aTOMHOTO siipa (44)
[orsomenue HUCITyCKaHue KommsroTepHoe
cBera aroMaMH. OnTHYecKue obopynoBaHue
CIICKTPBL.
31
M3mepenue KII1JconneuHoii
32 Oatapeu
Bnusiaue
PaTuOaAKTUBHBIX
3 U3JIyYeHHH Ha KHUBBICOPTaHU3MbI

34

Cr1oco0BI 3aIIUTE OT
paIII/IOElKTI/IBHBIX I/ISJqueHI/Iﬁ
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