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IHosicHuTEeIbHAA 3aIIUCKA

Pabouass mporpamMMa BHEYpPOUYHOW JeATEIbHOCTH «3aHUMarelbHass (u3MKa» s 5 KJIaccoB
COOTBETCTBYET
- ®enepanbHOMY 3aKkoHYy «O06 oOpa3zoBannu B Poccuiickoit denepanum» Ne273-D3 ot 29.12.2012 rona;
-OenepanbHOMYy  00pa30BaTENILHOMY CTaHAAPTy OCHOBHOTO OOMIEr0 OOpa3oBaHMs, YTBEPKAECHHOMY
npuka3zoM MunHCcTepcTBa 00pa3oBanus u Hayku PD Nel897 ot 17.12.2010 roxa;
-[Ipuxa3zy MunucrepcTBa obpazoBanus U Hayku PD Nel577 ot 31.12.2015 r» O BHeceHMM M3MEHEHUH B
denepanbHbIil 00pa30BaTeIbHBIA CTAaHIAPT OCHOBHOTO 00IIero oOpa3oBaHUs, YTBEPKAEHHBINH MPUKA30M
MunucrepcrBa oopazoBanus u Hayku PO» Nel897 ot 17.12.2010 roga»
-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHuUs;

-Yuebnomy minany OVY;
- [IpumepHOit mporpaMme OCHOBHOT'O 00111eTr0 00pa3oBaHus 1Mo ¢pusuke (6a30BbI YPOBEHB).
[Tporpamma paccuntana Ha 34 4acoB — | yac B HeJelo B 5 Kiacce, Jlannast pabouast nporpamma

BHEYPOUYHOU NIEATEILHOCTH «3aHUMareabHas Gu3uka» s S kiaccoB coctarineHa Ha ocHope OOIT OO0
MAOY «'umnazus Ne 105 um. H.M. Ky3nenosa» u ¢ yuéToM METOIMYECKUX PEKOMEHAALNN 110 CO3/1aHUI0
U (QYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeNbHBIX OPTaHU3AIMSIX, PACTIOJIOKEHHBIX B CEIBCKOW MECTHOCTH
U MaJIbIX IOpoJiaX, LIEHTPOB 00pa30BaHUSl €CTECTBEHHO-HAYYHONM M TEXHOJOTMYHOW HalpaBlI€eHHOCTEN
(«Touka pocta») (yTBep>KACHBI pacropsbkeHueM MuHucteperBa npocsenienus Poccuiickoit @enepanuu
ot 12.01.2021 r. Ne P-6) u mpemycmaTpuBaeT MpOBEACHUE 3aHATUN C KCIIOIB30BAHUEM OOOPYHAOBAHUS
neHTpa «Touka pocta»

I[lnanupyemMble pe3y/ibTaTbl OCBOCHHSI NMPOrpaMMbl BHEYPOUYHOH JeATEJNbHOCTH «3aHMMAaTeJlbHAasl
dusuka» (¢ ucnoib3oBanuem odopynoBanusi «Touka pocTa») B Skiiaccax.

Peanu3anus nporpaMMsbl CIIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTaTOB:

JIMUHOCTHbBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBUHN yUalIUXCs:

* yueOHO-TI03HaBaTEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaity U crnoco0aMm pelieHuss HOBOH 3ajjauu;
* OpUEHTAIlUs Ha TOHMMaHHE IPUYUH ycliexa BO BHEY4eOHOM JAEsITeNbHOCTH, B TOM YHCJIE HAa caMOaHallu3
U CAMOKOHTPOJIb PE3YNIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM KOHKPETHOM 3ajjauu;

* CIOCOOHOCTB K CaMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUYEOHO! 1EATEIbHOCTH;
Obyuarowuiics noryyum 603MOACHOCMY OISl hOPMUPOBANUSL:

* BHYTPEHHEH MO3UIMUHU IIKOJbHUKA HA YPOBHE IIOJOKUTEIBHOIO OTHOIIEHMS K IIKOJE, MOHUMaHUs
HE00XO0/IMMOCTH YU€HHUS, BBIPAXKEHHOT0 B IpeolialaHiK yueOHO-1103HaBaTeIbHBIX MOTHBOB,;

* BBIPAKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YUEHUS;

* YCTOMUYMBOro yueOHO-1103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM Crloco0aM pereHus 3a1ad.

MeranpeamerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN ydaluxcs:

® IJIaHUPOBAaTh CBOH )IeI\/'ICTBI/Iﬂ B COOTBETCTBHU C ITOCTABIIEHHOM 33}13‘-16171 H YCIIOBUSAMHU €€ pcajin3aliu, B
TOM YHCJI€ BO BHYTPEHHEM ILIaHE;

® YUUTBIBATE YCTAHOBJICHHBIC ITpaBUJia B IIJIAHUPOBAHUN U KOHTPOJIC crocoba PEIICHHA,

* OCYILECTBIIATH UTOTOBBIN U MOIIArOBbI KOHTPOJIb 110 pE3ybTaTy;

®* OLNCHHMBATh MNPAaBUIIBHOCTH BBIIIOJIHCHUA HeﬁCTBHﬂ Ha YpPOBHE aﬂeKBaTHOﬁ peTpOCHeKTHBHOﬁ OILICHKH
COOTBETCTBUS PE3yIbTaTOB TPEOOBAHMSM JaHHOI 3aJa4M U 3a1a4HON 00JIacTH;

* aJICKBaTHO BOCIIPUHUMATD MPEJIOKEHUS U OLIEHKY YUuTelNel, ToBapHILeH, pouTesel u Ipyrux Joei;

* pa3nuyaTth cnocod U pe3yabTaT JeHCTBUS.

Obyuarowuiics nOIYYUM 603MOICHOCHb HAYUUMCA!

®* B COTPYAHUYCCTBE C YUYHUTCIIEM CTaBUTh HOBBIC y‘-Ie6HI)Ie 3a1a4uu,

* [IPOSIBJIATH [TO3HABATEIbHYIO MHUIIUATHBY B YU€OHOM COTPYIHHUYECTBE;

¢ CaMOCTOATCIIBHO aICKBATHO OLUCHWBATE IMPABUJIIbHOCTL BBITTOJIHCHUA HeﬁCTBHﬂ 1 BHOCUTH HGO6X0}II/IMLIG
KOPPEKTHBBI B UCIIOJHEHUE KaK M0 X0y €r0 pealn3aluu, Tak U B KOHIIE JIeHCTBHUS.



B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM ydaluxcs:

* OCYHIECTBIIATh TOUCK HEoOXoauMoil uHGOpMAIMU [UIsl BBHIIOJHEHHS BHEY4YE€OHBIX 3aJaHUN C
UCTIOJIb30BaHUEM YUeOHOM JIUTEpaTyphl U B OTKPHITOM MH(OPMAIIMOHHOM MPOCTPAHCTBE, YHIUKIIONEAHM,
CIIPaBOYHHUKOB (BKJIIOYAs AIEKTPOHHBIC, IUPPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

HurepHera;

* OCYIICCTBIIATH 3aMKCh ((PuKcannio) BEBIOOPOYHON HHGOpMAIHK 00 OKPYKaIoIeM MUpe U 0 cebe caMmoMm, B
TOM 4HCJIe ¢ TOMOILIBIO HHCTpYMeHTOB UKT;

* CTPOUTH COOOIIIEHHUS, TPOEKTHI B YCTHON M MUCbMEHHOI QopMme;

* IPOBOJINTH CPABHEHUE M KJIACCH(PUKALINIO TIO 33JaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3U B M3y4aeMOM KpPYyT€ SIBJICHUM;

* CTPOHUTH pacCyXIeHHS B (hOpMe CBSI3U MPOCTBHIX CYXICHHH 00 O0OBEKTE, ero CTPOCHHH, CBOWCTBAX U
CBSI3aX;

Obyyarowuiicss NOIY4Um 803MONCHOCHL HAYUUMbBCSL:

* OCYUIECTBJIATh PACIIUPEHHBIN MOUCK MH(POpPMAIMU C HUCIOJIB30BAHUEM PECYpCOB OMOIMOTEK U CETH
WurepHer;

* 3aMMCHIBATh, GUKCUPOBATH HH(OPMALIHIO 00 OKPYKAIOIIMX SBICHUSIX ¢ TOMOIIbIO HHCTpyMeHToB UKT;

* OCO3HAaHHO U MPOU3BOJILHO CTPOUTH COOOIIECHHS B YCTHON M MMCBMEHHOH (hopme;

* OCYILECTBIIATH BHIOOP Hanboee 3heKTUBHBIX CIIOCOOOB PEIICHHUs 33/]a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBHI;

* CTPOUTBH JIOTHUECKOE PaCCyKJCHHE, BKIIOYAIOIEe YCTAHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX CBS3CI;

* MOTYT BBIUTH Ha TEOPETHYECKUH YPOBEHb PEIICHHs 3aJad: pPEHICHHWE I0 ONpPEACICHHOMY IUIaHYy,
BJIa/ICHE OCHOBHBIMH IIPHEMAMHU PEIICHUS, OCO3HAHUS ACSITENFHOCTH MO PEIICHUIO 3a/IaUH.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YYCOHBIX JICHCTBUN yIalUXCs:

* aJICKBaTHO HCIIOJb30BaTh KOMMYHHKATHBHBIC, IPEXKJIEC BCEro - pPEYEBBIC, CPEICTBA JJIS PELICHUS
Pa3IUYHBIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJOTHYECKOE COOOIICHHE, BIAACTh JHATOTHICCKOU
(GopMOli KOMMYHHKAIIUU, UCHOJIB3Ys, B TOM 4ucie cpeactBa U mHCTpyMeHThl KT u aucTaHIIMOHHOTO
OOIIIeHU;

* JIOMyCcKaThb BO3MOXKHOCTh CYIIIECTBOBAHUS Y JIOACH pa3NUYHBIX TOYEK 3pEHUs, B TOM YHCIE HE
COBMAJIAIONIUX C €ro COOCTBEHHOW, W OpPHEHTHUPOBATHCS HA TIO3WIMIO IapTHEpa B OOIICHUH U
B3aHUMO/ICHCTBUH;

d y‘-II/ITBIBaTB paSHI)Ie MHCHUS U CTpeMI/ITI)Cﬂ K KOOpI[I/IHaIII/II/I paSJ'H/ILIHI)IX HOBI/IHI/II\/JI B COpr,)IHI/I‘-ICCTBC;

* popmynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

d I[OFOBapI/IBaTBCﬂ u HpI/IXOHI/ITB K O6HI€My pCHICHI/IIO B COBMCCTHOﬁ JACATCIIbHOCTH, B TOM YHCIIC B
CUTYaIlUU CTOJKHOBEHHS HHTEPECOB;

Obyuarowuiicss nOIYHUm 803MONCHOCHL HAYUUMbCSL:

* YYUTHIBATh U KOOPJIUHUPOBATH B COTPYTHUYECTBE OTINYHBIE OT COOCTBEHHOW MO3UIIUU APYTUX TIOJCH;

d y‘-II/ITBIBaTB paSHBIG MHCHUSA U I/IHTCpCCI)I 158 O6OCHOBI)IBaTI> CO6CTBCHHYIO IIO3UIINIO,

* IOHUMATh OTHOCUTEIHHOCTH MHEHHH U TTOJIXOJIOB K PEIICHHUIO MPOOIEMBI;

d apFYMGHTI/IpOBaTI) CBOIO ITIO3UIINIO U KOOp)II/IHI/IpOBaTI) €€ C IMo3nuusIMunu HapTHepOB B COpr,)IHI/I'-IeCTBC HpI/I
BBIPA0OTKE OOIIEro perieHus] B COBMECTHOU IS TENbHOCTH;

¢ 3a1aBaThb BOHpOCBI, HCO6XO)II/IMBIG JJISA OpFaHI/IBaHI/H/I CO6CTB€HHOI>1 JCSATCIIBHOCTU U COpr,HHI/IIIeCTBa C
MapTHEPOM;

b OCYHIGCTBJ'ISITB BSaHMHBIﬁ KOHTpOJ'II) 1 OKa3bIBAThH B COTPYJIHI/I‘ICCTBG HCO6XO)II/IMYI-O B3aUMOITIOMOIIb.

IIpeamerHble:

- OPUEHTUPOBATHCS B SBJICHUAX U 00BEKTaX OKPYKAIOIIETO MUPA, 3HATH TPAHUIIBI X TPUMEHUMOCTH;

- IOHUMATh OMNpeeNeHus (HU3MUECKUX BEIUYNH U MIOMHHUTH ONpeaensomue Gopmymbl;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIIMIIAM B 3aKOHAM TMOAYUHSIIOTCS T€ WIM WHBIE OOBEKTHI U SBJICHUS
TIPUPOJIBI;

- 3HAHWE MOJIEJIM TTIOMCKA PEIICHUH IS 3a/1a4 110 (PU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.



- IpUMeYaTh MOJIEJH ABJIEHUN U 0OBEKTOB OKPYKAIOIIET0 MUPA;

- aHaJIM3UPOBATH YCIIOBHE 3a1a4H;

- iepeopMyIUpOBaTh U MOJECIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYTroii;

- COCTABJISITh IIJIaH PEILICHUS,

- BBIIBUTATh U IPOBEPSITH MpEAsiaraeMble Jisl pEeLIeHUs TUIIOTE3bl;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIEPAIUSMHU, COCTABIISIOIMMU MTOUCK PEIICHUS 3a/1a4u.

Cojaep:xaHue MPOrpaMMbl BHEYPOUHOIi 1eSITeIbHOCTH
5 kiace

Beenenne. Beognoe 3ansrue. Llenn u 3agaun kypca. Texauka 6e30mMacHOCTH.

Pojib 3KcIepuMeHTa B ;KM3HH YeJI0BeKa.

Teopus: I3y4uTh OCHOBBI TE€OPUM IOIrpelIHOCTEW. IlorpemHoOCTH NpsSMBIX M KOCBEHHBIX H3MEpPEHUH,
MaKCHUMaJIbHasl MOIPEIIHOCTh KOCBEHHBIX M3MEPEHHH, yueT MOTPEHIHOCTeH M3MEPEHUH NP MOCTPOSHUU
rpa¢ukoB. [IpencraBnenre pe3ynbTaToB H3MEpEHUH B popme Tadnuil ¥ rpaduKoB.

Ilpakmuxa: OCHOBBI TEOPUHM MOIPEIIHOCTEH NPUMEHSATh IPU BHINOJIHEHUH 3KCIIEPUMEHTAIBHBIX 337a4,
HpaKTHYECKUX padoT. (¢ HCcmoab3oBanueM ooopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 81008 0EeAMENTbHOCIU.

[IpuBoauTh npumMepsl 00BEKTOB M3y4eHUs: pusuku (pusnyeckue sBICHUS, PUIUIECKOE TEJO, BEHIECTBO,
¢dusnueckoe rmone). HabmrogaTe W aHamm3upoBaTh (u3udeckue sBICHHS ((PUKCHpPOBaTH H3MEHCHHS
CBOWCTB OOBEKTOB, CpaBHUBaTh MX U 0000mareh). [103HAKOMHUTBCS C HKCHEPUMEHTAIBHBIM METOJOM
uccienoBanus npupoabl. Coopka npubOpoB 1 KOHCTpYKLUil. Mcronb30BaHne N3MEpUTENBHBIX TPUOOPOB.
BoinonHenue 11abopaTOpHBIX M HPAKTHUECKUX paboT. JlMarHocTHKa W yCTpaHEHHE HEUCIIpaBHOCTEN
npubopoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUU UMEIOLIUXCS IaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JABIKeHHE. ['paduueckoe mpencraBieHne IBMKeHHs. Perenue
rpadu4ecKux 3ajay, pacyerT IMyTH U CpeIHEeH CKOPOCTH HEpaBHOMEPHOro JABMkeHus. [loHaTue unepuuu u
uHepTHOCTH. LleHTpoGexxHas cuna. IlpuMeHeHue AaHHBIX (U3NYECKUX MOHATUN B JKU3HEIEATEIBHOCTH
yenoBeka. Cuia ynpyrocTty, cuiia TpeHusl.

Ilpaxmuxa: ViccnenoBanue 3aBUCHMOCTH CHJIBI YOPYTOCTH, BO3HHUKAIOIIEH B MpPYXUHE, OT CTENEHU
nepopmanuu npyxuHbsl. OmnpeneneHue Kodp@HUIMEeHTa TpeHus Ha TpubomeTpe. (¢ MCMoJIb30BaAHHEM
odoopynoBanus «Touka pocray)

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHMS.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

Amnanuz tabmui, rpadukos, cxeM. Ilouck oObsicHeHHs: HabmrogaeMbIM cOOBITUSAM. OmpeiesieHne CBOICTB
npuOOpoB MO UYepTekaM U MOAENSAM. AHanW3 BO3HUKAIOIIMX MpoOJeMHBIX cuTyanui. HM3o0paxarb
CHCTEMY KOOpJAMHAT, BIOMpPATh TEJIO OTCYETAa M CBA3BIBATH €ro ¢ CUCTEMOW KoopauHaT. Vcmonb3oBaTh
CUCTEMY KOOPJIMHAT JUIsl U3Y4YEHHUs NPSIMOIMHEHHOro nBHKeHus Tena. COopka npubOpoB U KOHCTPYKLIUH.
Hcnonb30BaHue HM3MEPUTENbHBIX NPHOOPOB. BrlmonHeHune 1a0opaTOpHBIX M HPAaKTHYECKUX padoT (¢
ucnoJib3oBanueM obopynosanusi «Touka pocray»). JluarHoctuka M ycTpaHEHHE HEHUCIIpaBHOCTEN
npubopoB. BeicTpanBaHue THUIOTE3 Ha OCHOBAaHMM HMEIOMIMXCS JaHHBIX. KoHCTpyumpoBanue u
MoJielrpoBaHue. BrilonHeHne 3agaHuil MO ycOBepIIEHCTBOBaHUIO MNpuOOpoB. Pa3zpaboTka HOBBIX
BapHUaHTOB OMNBITOB. Pa3paboTka M MpoBepKa METOJIUKU SKCIEpHUMEHTalbHOW paboThl. PaboTa B Manbix
rpynnax. AHaJM3UpYIOT, BBIOMpAlOT M OOOCHOBBIBAIOT CBOE pelmieHue, neiictBus. IlpencraBnenue
pe3yJIbTaTOB MapHOM, I'PYNIOBOM JEATENBHOCTH. Y4YacTUE B AMAIOre B COOTBETCTBUU C IIPaBHIAMU
pEe4eBOro NoBeIeHNUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THApOCTaTHYECKOE IaBIEHWE, COOOIIAFOIINECS COCY/IBI,
THJIPABINYECKUE MAIIMHBI.

Ilpakmuka: 3a0ayu. BHITAJTKUBAIONIAS CHJIA B PA3JIMYHBIX CHCTEMaXx; MPUOOPHI B 3a7a4ax (COOOMarmuecs
COCY/JIbl, TUPABIMYECKIE MAIIUHBI, PbIYaru, OJOKH).

DKCcrepuMEeHTAIbHbIE 3a/1aHHUS:

1 )u3mepenue cunsl Apxumena,



2)u3MepeHrue MOMEHTA CHJIBI, JICHCTBYIOIIETO Ha phIyar,

3)uzmepenue paboThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ IOMOIIBIO MMOJIBUKHOTO MIJIM HETOBHKHOTO
osoka(c ucmob3oBaHueM odopyaoBanus «Touka pocTay)

Xapaxmepucmuka 0CHO8HBIX 8U008 0esIMENbHOCIIU:

Ananmu3 Tabmui, rpadukos, cxem. I[lonck oObscHeHHs HaOIOMaeMbIM cOOBITHAM. COOpKa MPUOOPOB U
KOHCTpYKUUH. Vcronp30BaHue N3MEPUTENIbHBIX MPHOOPOB. BrimomHeHne 1a00paTOPHBIX U MPAKTUYECKUX
pabot. JluarHoctuka M yCcTpaHEHHE HeHclpaBHOCTeH MpuOopoB. BricTpanBaHue THIIOTE3 HA OCHOBAaHUU
uMerImuxcs AaHHeix. KoHcTpyupoBanue U mMozenupoBanue. Pabora B ManbIX rpynmnax. AHaJIH3HPYIOT,
BbIOMpalOT U 000CHOBBIBAIOT CBOE pelieHue, AeiictBus. [IpencraBnenue pe3ynbTaToB NapHOM, IPYNIOBO
nestenbHOCTH. [loAroToBKa COOOIIEHUI M JAOKIAI0B. YYacTue B JHAJIOre B COOTBETCTBMHU C IPaBUIAMU
pPEeUeBOro NOBEICHUS.

Craruka.

Teopus: bnok. Poeluar. PaBHOBecue TBepAbIX Tel. YcCIOBHS paBHOBecusa. MomeHT cuibl. [IpaBuio
MoMeHTOB. LleHTp TshkecTn. MccnemoBanue pa3IUYHBIX MEXaHHYECKHUX cucTteM. KoMOMHHMpOBaHHBIE
3aJ]a4uM, UCTIOJIb3Ysl YCIOBHS pAaBHOBECHS.

Ipakmuxa: VI3roToBieHne paboTaromel cucTeMbl OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

Amnanus tabmui, rpadukos, cxeMm. [lonck oObsicHeHns1 HabMrOMaeMbIM COOBITUSAM. OmpenesieHue CBOMCTB
npuOOpoOB MO uepTekaM M MOJAETSAM. AHaIM3 BO3HHUKAIOUIMX NpoONeMHBIX cutyauuit. Habmonatsb
JefiCTBUE NPOCTHIX MeXaHU3MOB. [103HAKOMUTBCS ¢ (HU3MUECKON MOJAEIBIO «a0COIIOTHO TBEPAOE TEIIOM.
Pematp 3a7aun Ha mpUMeHeHUE ycnoBHs(TIpaBuia) paBHOBECHs pbluara. [IpuMeHsTs ycrnoBue (IIpaBUiIo)
paBHOBECHS pblyara Jyisi 0ObSICHEHUS IEHCTBUS Pa3IMYHbIX UHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHUKE U B
obiTy. COOpKa mpuOOpPOB M KOHCTpYyKUMH. Mcrmonb3oBaHue H3MEpUTETbHBIX MpHOOpoB. BoimomHeHue
7a00paTOPHbIX W MPAKTUYECKUX padoT. JluarHocTuka HYyCTpaHEHHWE HEHCIPABHOCTEW IpHOOPOB.
BoicTpanBaHue THUMOTE3 Ha OCHOBAaHMHM HMEIOIIUXCS JTaHHBIX. KoHCTpyupoBaHue M MOJENUPOBaHUE.
Boinonnenue 3aaHuil MO YCOBEPIICHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3zpaboTka u mpoBepka METOUKH IKCIIEPUMECHTATBLHOU PabOTHI.

PaGora B Mmanpix rpynmax. AHAJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIlEHUE, ICHCTBUA.
[IpencraBnenue pe3ynbTaToB MApHOM, IPYNIOBOM AeaTeabHOCTH. [loAroToBka cooOUIEHUM U JOKIIAJ0B.
OCyIIECTBISIIOT CaMOOLICHKY, B3aUMOOLIEHKY JEATEIbHOCTH. YUYacTHE B AMAIONEe B COOTBETCTBUU C
IpaBUJIaMU PEYEBOTO MOBEJCHMUSI.

8 ki1acce

TenoBble siBJIeHMS.
TemoBoe pacmmupenue Ten. [Iponeccs aBieHns U OTBEpACBaHUS, UCIIAPEHUSI U
koHAeHcauuu. Tennonepenaya. BnaxHocTh BO3/jyxa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HabmoneHue TasHus JbAa B BOJE.
2. CKOpOoCTb UCIIApPEHUsI Pa3IMUHbIX KHUIKOCTEH.
3. TerutoBele ABUraTENN Oy IyILIETO.
Jlabopamopnvle pabomot (¢ MCNOJIb30BaHHEM 000pynoBanns «Touka pocTay)
1. I3MeHeHus JUIMHBI Teja IpY HarpeBaHUM U OXJIaKICHUH.
2. OtnuBKa napadUHOBOrO COJJIaTHKA.
3. HaGmroieHue 3a ruiaBjIeHueM Jiba
4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHMS )KUJIKOCTH?
5. HaGmroieHue TemIonpoBOAHOCTH BOJIBI U BO3/1yXa.
Xapakmepucmuka 0CHOBHbIX 8U008 0EesAMeNIbHOCIU.
CamocrosaTenbHO (HOpMYyIHPYIOT TO3HABATENIBHYIO 3a7ady. YMEIOT € IMOMOUIbI0 BOMPOCOB J0OBIBATh
HejocTaronyo nHopmanuio. Vcnonb3oBaHue U3MepUTENbHBIX MPUOOPOB. BolnonHeHue 1abopaTOpHBIX U
NPaKTUYECKUX paboT. [InarHocTrka 1 ycTpaHeHHne HeUCIpaBHOCTEH MpuOOpoB. BricTpauBanue runores Ha
OCHOBaHUU UMEIOMIMXCS JaHHbIX. KOHCTpyHpoBaHue U MO/IETUPOBaHUE.
BrinonHenue 3amaHuil MO yCOBEPIIEHCTBOBaHMIO NpUOOpOB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
Pa3pabotka u TmpoBepka METOAMKM SKCIEpUMEHTaIbHOM palboTsl. PaGota B Manmbix rpymnmnax.
AHaIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, AedcTBus. [IpenctaBiieHHe pe3ynbTaToB
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MapHOM, TPYINIOBOW JEATENbHOCTH. YdYacThe B JHalloTeé B COOTBETCTBUM C TNPaBUJIAMHU pPEUYEBOTO
MOBEJCHUSI.

JyleKTpUYeCKHUe SIBJICHUSA.

Mukpomup. Mogenu aroma, cymectBoBaBimme 10 Hadana XIX. Mcrtopusi OTKpeITUS W JEHCTBUS
rajlbBaHMUECKOTo 3yieMeHTa. Mcropus coznanus snekrpodopHoi MamuHbl. OneiT BonbTra. DnekTpuieckuit
TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu. (¢ ucnoJib3oBaHueM odopynopanus «Touka pocray)

1. Moaenu aToMOB.

2. l'anbBaHUYECKUE PJIEMEHTHI.

3. Pabota anekTpodopHOI MaIIUHEL.

4. Onsbitel BonbTa u ['anpBanu.

Jlabopamopuvie pabomol:

1. Coznianue ranbBaHUUECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DNEKTPUYECKUM TOK B HKHUJKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

YropaBisioT cBoel IO3HABATENbHONM M Y4eOHOH JeATeIbHOCTHIO TOCPEICTBOM IOCTAHOBKH IIEINEH,
TJIAaHUPOBAHUS, KOHTPOJISI, KOPPEKIIUKA CBOUX JIEHCTBUM M OLICHKW YCIEIIHOCTH ycBOoeHUs. CpaBHUBAIOT
crocod u pe3ynpTaT CBOUX JEUCTBUH C 00pa3lioM - JKCTOM COMNpOBOXIAeHUS. OOHApYKHUBAIOT
otkioHeHUsl. OOIyMBIBAIOT MPHUYMUHBI OTKIOHEHHUU. OCYIIECTBISIOT CAMOKOHTPOJIb HB3aUMOKOHTPOJIb.
Hcnonp3oBaHne H3MEpUTENbHBIX TPHOOPOB. BrimomHeHue 1ab0paTOpHBIX M MPAKTHYECKHX padoT.
JuarHocTuka W YyCTpaHEHHME HEHCHpPaBHOCTEW MpuOOpoB. BricTpanBaHuWe TUMOTE3 HAa OCHOBaHUU
uMeronmxcs JaHHbiX. KoHCTpynpoBaHue 1 MOJeIMpoBaHuUe.

DJIEKTPOMAarHUTHbIE SIBJICHHA.
MarnuTHOoe 1mojie B BemlecTBe. MarHuTHas aHomanus. MarnutHele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUrATEINIEH.
Hemoncmpayuu (¢ ucnob3oBanueM ooopynoBanus «Touka pocray):

1. HarnsiqHOCTh MOBE/IEHNS BELIECTB B MATHUTHOM I1OJIE.
2. Ilpe3eHTanuy 0 MarHUTHOM I10J1€ 3eMJIM U O MAarHUTHBIX OypsiX.
3. JleMoHCTpalus pa3HOBUIHOCTEN JIEKTPOU3MEPUTEIBHBIX PUOOPOB.
4. HaruatHOCTh pa3HOBUAHOCTEH 2JIEKTPOABUTATENEH.
Jlabopamopnwvie pabomui: 1. UccnenoBanue pa3IuyHbIX 3JIEKTPOU3ZMEPUTENbHBIX IPHOOPOB.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 0EeAMENTbHOCIIU.
VYrpaBisitoT CBOEHl TO3HABATENbHOW W Y4eOHOW JEeATEeThbHOCTHIO IOCPEACTBOM TOCTAaHOBKHU IIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJI, KOPPEKLIMU CBOUX JEHCTBHI M OLIEHKH YCIEIIHOCTH ycBOeHUsA. CpaBHMBAIOT
crocod M pe3yapTaT CBOUX JEHUCTBUM C 00pa3lioM - JIMCTOM CONpOBOXIAeHUS. OOHapyKHUBarOT
oTKJIOHEeHUs. OO1yMBIBAIOT IPUUMHBI OTKJIOHEHHH. OCYIIECTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJb.

Onruyveckne siBJICHUS.

Hctounuku cBeTa: TEIUIOBBIC, JTIOMUHECIICHTHBIC, UCKYCCTBEHHBIC. M3roToBieHne kamepsl - 00CKypa u
UCCJIEIOBaHNE N300paKEHHSI C MIOMOIIBI0 MOJIeH. MHOTOKpaTHOE M300pakeHre MpeaMeTa B HECKOJIbKUX
MJIOCKUX 3epKanax. M3roTOBUTh MEPHUCKON U C €ro MOMOIIBI0 MpoBecTH HaOmoaeHus. [IpakTudeckoe
MCIIOJIb30BaHNE BOTHYTHIX 3€pKajl. 3pUTENbHbIE WIUTIO3HH, TTOPOKIaeMble PETOMIIEHHEM CBeTa. Mupaxu.
Pa3BuTue BoOKOHHOM ONTHKHU. MICMOJIb30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnojb3oBanueM opopynoanusi «Touka pocray)

1. PaznuuHble HCTOYHUKU CBETA.

2. N3o0paxkeHne npeaMera B HECKOJIBKUX MIIOCKUX 3epKaax.

3. U300paxeHne B BOTHYTHIX 3epKaiax.

4. cnonb30BaHUE BOJIOKOHHOW ONTHKHU.

5. YcrpoiictBo (poToanmapaToB, KHHOMPOESKTOPOB, KAJICHTOCKOIIOB.

Jlabopamophvie pabomoi:

1. 3roToBneHue kaMmephl - 00CKypa U UCCIeA0BaHNE N300PAKEHUSI C TIOMOIIBIO MOJICIIH.

2. IlpakTueckoe MPUMEHEHHE IOCKUX 3€pKall.



3. IlpakTHuecKOe UCIIOIb30BaHNE BOTHYTHIX 3€pKaJl.

4. UzroroBneHue nepruckona u HaOIro1eHUs ¢ TOMOIIBIO MOJICITH.

Xapaxmepucmuka 0oCHOBHBIX 8U008 0esIMENbHOCHIU:

YpaBisiOT CcBOeH IMO3HABATEIILHON M Y4eOHOH JEATeTbHOCTBIO TOCPEJICTBOM TIOCTAHOBKHU IIEJICH,
IJIAHUPOBAHUS, KOHTPOJIA, KOPPEKLMU CBOMX JEUCTBUU U OLIEHKU YCIICIIHOCTH YCBOEHUA. BhendroT u
bOopMYyITUPYIOT TO3HABATENBHYIO 11€)1b. BBIACIAIOT KOJTMYECTBEHHBIC XapaKTEPUCTHKU O0HEKTOB, 3a/IaHHBIC
cinoBaMu. [IpyHMMAOT MO3HABATENIbHYIO LEIb U COXPAHSIOT €€ MPHU BHIIOJHEHUH Y4YEOHBIX JEWCTBUU.
Oco3zHatoT cBou AeUCTBHs. FIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOILICHHS B MAJIBIX TPYIIIAX.

Yes0Bek U npupoa

ABTOMaTHKa B Hameil >xu3HH. [Ipumepbl HCHOIB30BaHUS AaBTOMATHMYECKUX YCTPOMCTB B HayKe, Ha
POU3BOJICTBE U B ObITy. CpenctBa cBsizu. Paguo u TeneBuaeHue. AnbTepHATHBHBIC UCTOYHUKU DHEPTHUU.
Buner snextpocraniuii. Heo60XoauMoCTh SKOHOMHHM HPUPOJHBIX PECYPCOB M HCHOJIb30BaHUS, HOBBIX
OKOJIOTMYHBIX ¥ 0€30MacHBIX TexHoJorui. Hayka u 6e30macHOCTb JHO/CH.

Jemoncmpayuu: 1. poroMarepuansl U CIANIBI IO TEME.

Jlabopamopuvie pabomul.: 1. I3yuenune AeCTBUN CPEACTB CBS3H, PAIUO U TEICBUICHHUS.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamMocTosATenbHO (OPMYJTUPYIOT TO3HABATEIBHYIO 3a7ady. YMEIOT (MU Pa3BUBAIOT) CIIOCOOHOCTH C
MOMOIIBIO BOMIPOCOB JOOBIBATH HEOCTAIOLTYI0 HH(DOPMALIHIO.
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Kunemaruka
CriocoObl  ommcaHusi MexaHudeckoro JjBmxkeHus. Cucrema otcuera. IIpsmonuHelHOe ABHXKEHHE.
[TpsMonuHeiiHOe paBHOMEPHOE ABMKEHHE 110 IUIOCKOCTH. IlepemelieHne n CKOpocTh NMPU PaBHOMEPHOM
NPSIMOJIMHEHHOM JIBKCHHH TIO0 IUIOCKOCTH. OTHOCHUTENBHOCTh JBWKEHHA. CIIOKEHHE JBIKECHUIA.
[TpuHiMn He3aBUCHMMOCTH ABMKeHHMH. KpuBosmHeiHoe nBmkenue. J[BukeHHe Tena, OPOLIEHHOTO IMOJ
yIJoM K Topu3oHTy. PaBHOMepHOe JBMKEHHME 10 OKPY)KHOCTH. YTioBas ckopocThb. Ilepuon u wactora
BpaieHus. CKopocTsb
¥ YCKOpPEHHE NTPU PABHOMEPHOM JIBIKEHHH IO OKPY>KHOCTH.
Jlabopamopnuie pabomui(c HCToIb30BaHNeM 00opynoBanus «Touka pocray):

1. Usyuenue nBuxeHHs: CBOOOIHO MAJIAIOLIETO TeNa.

2. V3zyueHue OBUXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO [BM)KEHUS IPU MCIOJIB30BAaHUM TpeHaxepa «Oeropas

JOPOXKKA.
2. Hcropuueckass peKOHCTPYKLMs ONBITOB [amuies IO ONpeaesIeHUI0 YCKOPEHHUs CBOOOJHOTO
naJIeHUs TeJl.

3. IIpuHuumne! paboTel pUOOPOB AJIs U3MEPEHHS CKOPOCTEN M YCKOPEHUH.

4. TlpumeHeHue cBOOOIHOTO MAACHUS ISl H3MEPEHHS PEAKIIUU YETOBEKa.

5. Pacuer TpaexTopuM JBMKEHUS NepcoHa)kell paccka3os P. Pacmo.
Xapakmepucmuxa OCHOBHBIX 6UO008 OesmenbHOCmuU: YTeHNe U OOCYXJIEHHE TEKCTa CTaTeil MHTEpHET-
caiiToB, 0OCyX/IeHHE JOKJIaJ0B M MpPE3eHTAlUi, COCTaBIEHUE U PELIeHHE 3a]ad, 00CyKIeHne CrocoOoB
pemienus (nmoaroroska k OI'D no ¢uzuke).

JAnnamuka

HNuepuunansubie cuctemsl orcyeta. Cuia. 3akonsl HeloToHa. [[BHkeHME Tena moja JeHCTBUEM HECKOIbKUX
cui. J[BmkeHHne cuCcTeMbl CBS3aHHBIX Tell. J[MHaMuKka paBHOMEPHOTO JIBM)KCHHS MAaTEPHAIBHOW TOYKHU TIO
okpykHOocTH. Kitaccel cun. 3akoH BceMUpHOTo TAroTeHus. [[Buxkenue mianer. ICKycCTBEHHbIE CITyTHUKHU.
ConHeuHnas cucrema. Hcropus pa3Butusi npenctaBiieHuii o BcenenHoil. CTtpoeHHe W 3BOIIOLMS
Bcenennon.

Jlabopamopnule pabompi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. U3mepenue macchl Telia C UCIOIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CHUITBL.



2. M3yueHue KuWHEMaTHUKW W JAWHAMUKH PaBHOYCKOPEHHOIO IBMXKEHHS (HAa MpHUMEpe MAalIUHbI
ATByJa).
3. H3yueHue TpeHUs CKOJIbKEHUS.
IlpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. Ucropuyeckas peKOHCTpYyKIusi onbITOB KylnoHa U AMOHTOHA MO OMPEJEIICHUI0 BEIHUUYMUHBI CUIIbI
TPEHHUSI CKOJIBKCHHSI.
2. TlepBble HCKYCCTBEHHBIEC CITYTHUKHU 3E€MIIH.
3. Kak oTimyaroTcs MeXaHU4eCKHe MPOIIEeCChl Ha 3eMile OT MEXaHHMUYECKUX MPOIIECCOB B KOCMOce?
4. Tena ConneuHnoit cucteMbl. OTKPBITHUS HA KOHYHKE TIepa.
Xapaxmepucmuka OCHOBHBIX 8U008 OesimelbHOCMU: YTCHHEe W OOCYXJICHHE TEKCTa CTaTeil MHTEPHET-
caiiToB, 0OCyX/IeHHE JOKJIAJ0B U MPE3eHTAlUi, COCTaBICHUE U pEIIeHUE 33a1a4, 00CYXJIeHUE CIOCOOOB
pemenus (moarotoska k OI'D mo ¢usuke).

HNmnynbce. 3aKoH cOXpaHeHUs] UMITYJIBCA
Wmmnynbe. I3MeHeHne uMITylIbca MaTeprualibHOM ToukU. Crcrema Tenl. 3aKOH COXPaHESHUS HMITYJIbCA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. PeakTHBHOE JIBMXCHHE B TIPUPO/IC.

2. Paccnenosanue JITII ¢ moMOIIbO 3aKOHA COXPAHCHHS HMITYJIBCA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesimeIbHOCMU: YTCHHEe U OOCYKICHHE TEKCTa CTaTe HMHTEPHET-
CaiiTOB, 0OCYX/IEHHE JOKIAI0B M MPE3CHTAIUH, COCTABICHUE M PEUICHUE 3a/a4, 00CYKICHHUE CIOCcOO0B
pemienus (moaroroska k OI'D o ¢gusuke).

Craruka
PaBroBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOTO Teia. [IpocThie MExaHU3MBI.
Jlabopamopnule pabomei(c MCMoIb30BaHEeM 060pynoBaHus «Touka pocTay):
Omnpenenenne HEHTPOB MacC Pa3IUYHbIX TN (TpU crocoba).
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH J10 HEOOCKpeOa.

2. HWccnenmoBanue KOHCTPYKITUU BEJIOCHUTIC/IA.
Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTE€HHEe U OOCYXJIEHHE TEeKCTa cTaTeil WHTEPHET-
CalTOB, OOCYXKJEHUE JTOKJIAJ0B U MPE3EHTAIlMH, COCTABICHUE U PEIICHUE 3a1a4, 00CYKJIeHUE CIOCO00B
pemenus (moaroroska k OI'D mo ¢gusuke).

Mexann4yeckue KoJ1e0aHUS U BOJTHBI
Mexanunueckue konedanus. [IpeoOpa3oBanne sHepruu nNpu MeXaHW4ecKuX Kojebanusx. Maremarnyeckui
U TpYXHUHHBIA MasaTHUKU. CBOOOAHBIE, 3aTyXalollMe | BBIHY)XJCHHble KojeOaHus. Pe3onaHc.
Mexannyeckue BOJHBI. [[THA ¥ CKOPOCTH BOJTHBI. 3BYK.
Jlabopamopnuie pabomui(c HCToIb30BaHHEeM 00opynoBanus «Touka pocray):
N3yuenue konebaHU HUTSHOTO MAasTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B TPUPOJIE U TEXHUKE.
Xapakmepucmuxa OCHOBHBIX 6UO008 OesmenbHOCmuU: YTeHNe U OOCYXJIEHHE TEKCTa CTaTeil MHTEpHET-
caiiToB, 0OCyX/IeHHE JOKJIaJ0B M MpPE3eHTAlUi, COCTaBIEHUE U PELIeHHE 3a]ad, 00CyKIeHne CrocoOoB
pemienus (nmoaroroska k OI'D no ¢usuke).

JJIeKTPOMArHUTHbIE KOJIeOAHHS U BOJIHBI

[lepemennslit anexTpudeckuit Tok. KonebarenbHelil KOHTYp. BeiHyxeHHbIE U cBOOOIHBIE DM KoJIeOaHUsl.
OM BOJIHBI M UX CBOMCTBA.

IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

IIpuHIMIIBI paINOCBA3U U TEJIEBUICHHUSL.

BnusiHne OM uznydyeHuil Ha KUBbIE OpraHU3MBI.

N3roToBneHne yCTaHOBKH /TSI IEMOHCTPAIIMH OMBITOB 10 DOMMU.

OnexTpoMarHuTHoe uzinydenne CBY-neun.
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5. MHcropuueckas peKOHCTPYKIIHSI OIBITOB AMIiepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmerbHOCmuU. YTeHHEe U OOCYXKJCHHE TEeKCTa cTaTe HMHTEpHeT-
caiiToB, 00OCyX/€HHE OKJIAJ0B U MPE3eHTalUi, COCTaBIICHUE U pEIIeHUE 33a1a4, 00CYXJIeHUE CIOCOOOB
pemenus (moarotoska k OI'D mo ¢usuke).

Ontuka
Uctounuku cBeta. JleiicTBUS cBeTa. 3aKOH MPSMOJUHEHHOTO PAaCpOCTPAHEHHS CBETA. 3aKOH OTPAKECHUS
ceera. [locTpoenne m3o0pakeHH B MIIOCKOM 3epKajie.3aKOH IPEJIOMJICHUSI CBETa Ha IUIOCKOW T'paHMIIE
JIBYX OIHOPOJHBIX TMpo3pauHbix cped. lIpenomsenue cBera B mpusme. Jlucmepcust cBera. SBieHue
MOJTHOTO BHYTpeHHero orpaxkeHus. JIuu3el. Tonkue ynmH3bL. [locTpoeHne H300pa’keHUH, CO3/1aBaeMbIX
TOHKMMH JIMH3aMU. [ '71a3 1 3penne. OnTuyeckue mpuoOopsI.
Jlabopamopnvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DkcnepuMeHTalIbHAS MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3mepeHue moka3aTesi MPEJIOMIICHUS BOIBI.

3. H3mepenne pOKyCHOTO pacCTOSHUS COOMPAFOIICH JIMH3BI.
Tpumeprvie membl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. Hcropus uccinenoBaHusl CBETOBBIX SBICHHIA.

2. HWcropuueckasi peKOHCTPYKIHS Teneckorna ["amues.

3. M3rotoBieHHe KaldeHI0CKOIIA.
Xapaxmepucmuka OCHOBHBIX 8U008 OesimenbHOCMU: YTCHHE W OOCYXJICHHE TEKCTa CTaTeld MHTEPHET-
caiiToB, 0OCYyX/I€HHE JOKJIAJ0B U MPE3eHTAlMi, COCTaBICHUE U pEIIeHUE 3a1ay, 00CYXIeHUE CIOCOOOB
pewenus (noaroroska k OI'D no ¢uzuke).

Du3zuKa aTOMa U ATOMHOT0 S1/Ipa
Crtpoenue aroma. llormomenne u wucnyckanue cBera aromMamMu. OnTudyeckue CHeKTpbl. OMNBITHI
Pesepdopna. [lnanerapuas moxens atoma. CTpoeHHE aTOMHOTO sifpa. 3apsoBO€ M MAaccOBOE YHCITIA.
SnepHbie cuibl. DHEPTUs CBS3U ATOMHBIX s/Iep. 3aKOH PaJIMOAaKTUBHOTO pacmnaia. Anbda- u 0eTa-pacnaibl.
[IpaBuna cmemenus. fnepHeie peakuuun. JleneHnne u cuHTe3 sanep. SAnepHas sHepretuka. McTouHuKH
sHeprun ConHua U 3Be3A. Peructpanus saepHbIX W3aydeHUH. BiusHue paauoakTHUBHBIX U3Iy4E€HUH Ha
JKUBbIE OpraHu3Msbl. Jlo3umeTpusi. DKOJI0rHuecKue MpooIeMbl sIIEPHON SHEPTETUKH.
Ipumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ucropus uzydenus atoma.

2. Wzmepenue KIIJ] conneuyHoit 6atapeu.

3. HeBuammeble n3mydeHus B CIIEKTPE HArPETHIX TEIL.
Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTE€HHEe U OOCYXJIEHHE TEeKCTa cTaTeil WHTEPHET-
CalTOB, 0OCYXKJEHUE JTOKJIAJ0B U MPE3EHTAIlMH, COCTABICHUE U PEIICHHUE 3a/1ad, 00CYXKICHUE CIIOCOOOB
pemenus (moaroroska k OI'D o ¢usuke).

®opMBbI OPpraHu3anuy 00pa3oBaTeJbLHOIO Mpouecca:

- TpyNIoBas;

- UH/IMBU/yaJIbHAS;

- (hpoHTaNTBHAS.

Benymme TexHosoruu:

Hcnonp3yloTcss  3JI€MEHTBHl  CIHEAYIOIIUMX  TEXHOJOTMM:  MpOeKTHas, MpoOJeMHOro  o0y4yeHwus,
UH(POPMALMOHHO-KOMMYHUKALIMOHHAS!, KPUTHUECKOTO MBILIUIEHUS, TPOOJIEMHOT0 TMAJIOTa, UTPOBast.
OcHOBHBIE MeTOAbI PA00THI HA YPOKe:

Benymumu  Meromamu  o0ydeHMsS — SIBISAIOTCSA:  YaCTUYHO-TIOMCKOBOM, METOA  MaTeMaTHYeCKOro
MOJIETUPOBAHUS, AKCUOMATUYECKUI METO/.

DopMbI KOHTPOJIA:

Taxk Kak 3TOT Kypc ABJII€TCS AOMOJIHUTEIbHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.

VYuyamumiics yuyuTcsl OLEHHMBAaTh ce0s M OPYTHUX CaM, 4TO MO3BOJIAET Pa3BUBATh YMEHHs CaMOaHAlIW3a U
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, KaK CBOMCTBY JIMYHOCTH Yydvailerocs. BolsBneHue



POMEKYTOYHBIX M KOHEYHBIX PE3yJIbTATOB YYAIIUXCS MPOUCXOAUT Yepe3 MPAKTUYCCKYIO JEATEIbHOCTD;
3a4eTHbIE PaOOTHI:

* TeMaTH4yecKas MoAOOpKa 3ajad Pa3IMYHOTO YPOBHS CIIOKHOCTH C TPEJICTABICHUEM pPa3HBIX METOJIOB
peLICHUs] B BHUJIC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTaluu, Gpud-aHuManu, BUAeopoJuKa wi Web -
cTpaHuIbI (caiiTa)

* BBICTABKa IIPOEKTOB, PE3CHTAIIH;

* JIEMOHCTpAIMsi OKCICPUMEHTa, KAYEeCTBCHHON 3a/lladyd C KAdeCTBCHHBIM (YCTHBIM WM B BHJIE
NPUIIOKEHHUs, B TOM YHCJIe, IPE3CHTAIMel) ONMCaHneM Tpoliecca Ha 3aHATHH, (eCTUBAIE SKCIIEPUMEHTOB;
(bu3nUeCcKre OIMMITHAIBL.
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KajiengapHo-TeMaTH4ecKoe MJIaHHPOBaHMe 5 KJace

Ne | dara Tema 3ansaTus Hcnonb3oBanue NpUMEYaHue
/1 | IpOBEACHHUS o0opyroBaHMs LEHTPa
IMnan | ®arr eCTeCTBeHHOHaqu?ﬁ
U TEXHOJIOTHYeCKOMH
HANPaBJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
Beognoe 3ansatme. llenm  u | KomnberorepHoe
3a1a4n Kypca. Texnuka | o6opynoBanue
1 0€30MaCHOCTH.
2. TerioBble siBjienus (12 u)
PaznooOpasue TerioBbiX | KomneriorepHoe
sBreHui. TermioBoe pacmmpenue | 00opynoBaHUE
2 TeJL.
JlaGopaTtopHnast pabota O6opynoBanue ajst
«I3MeHeHus ITMHBI TeNa MU n1abopaTopHbIX paboT
HArpEeBaHUU U OXJIAXKICHUN. u YYCHUYICCKUX
3 OTIBITOB
Tennonepenaua Habmronenue O6opynoBanue st
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIHiA
4 BO3/yXa.
JlaGopaTtopHnast pabota O6opynoBanue ajst
«3mepenue ynenbHou 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3IIUIHBIX u YUEHUYICCKUX
5 BEIIIECTBY. onbiToB  (Ha  0aze
[InaBrieHue 1 OTBEpIEBaHUE. koMuIekToB it OI'9
JlabopaTtopHas pabota «OTiaMBKa
6 napauHOBOTO COJITATUKA»
JlaGoparopHas paboTa Ob6opynoBanue as
«Habmronenue 3a miaBJieHHEM nabopaTopHbIX paboT
TbAa» u YUEHUYECKUX
7 ONBITOB
Perenne onuMnuaaHeIx 3a1a4 O6opynoBanue s
Ha ypaBHEHUE TEIJIOBOTO | JEMOHCTpAIUi
8 Oananca
Pemenne onmumnuaaHbIix 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | IEMOHCTpAIUit
10 Jlaboparopus kpucTauiorpagum.
VcnapeHne 1 KOHICHCAITHS. O6opynoBanue s
11 JEMOHCTpPALNI
CocraB atmocdepsl, O6opynoBanue s
HaOII0/IeHUE Tepexoaa JIEMOHCTpAIIHA
HEHACHIIIICHHBIX ITapOB B
12 HACBIIIICHHBIE.
Brnaxuocts Bo3myxa Ha pasHbix | O6opymoBanue s
13 KOHTHHEHTaX JEMOHCTpPALNI
3. DJiekTpuveckue siBjeHus (84)
Mukpomup. Mojenu atoma, O6opynoBanue st
14 cyuiecTsoBaslre 10 Hayana XIX | neMoHcTpanuii
15 Hcropust OTKpBITUS U JENCTBUS KommnsrorepHoe
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TaJIbBAaHUYCCKOI'O 3JICMCHTA

obopynoBaHue

Ucrtopus CcO3JaHusd
3IIeKTPOOpHOU
16 MaIIUHbI
OnbiThl Bosbra. Onexkrpuueckuii | KomnerotepHoe
17 TOK B DJIEKTPOJIUTAX. obopynoBaHue
Pemenune onuMnuaaneix 3a1a4 Ha | OOopynoBanue s
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIMii
Habumonenue 3aBucumoctu Ob6opynoBanue s
COTPOTUBIICHUS IPOBOIHMKA OT | IEMOHCTpAIuil
19 TEMIEPATYPHI.
JlaGopaTtopHnas pabota OO6opynoBanue aJjist
«OmnpeneneHne CTOMMOCTH 1ab0paTopHBIX pPadoT
U3pacX00BaHHOMN U YUEHUYECKUX
AJIIEKTPOIHEPT U onbiToB  (Ha  0aze
MO0 MOIIIHOCTH MOTPEOUTENS U 0 | KOMIUIeKTOB g OI'D
20 CUETUHKY
Perenne onuMnuaaHbIx 3a1a4 O6opynoBanue s
21 Ha TEIIOBOE JECUCTBHUE TOKA JIEMOHCTPALIMI
4. DJIeKTPOMATHUTHBIE siBJIeHUs (34)
DNEeKTPOMAarHUTHbBIC SIBJICHHUS. O6opynoBanue s
DIeKTpOU3MEpUTEIHHBIC JIEMOHCTpPAIIHA
22 IpUOOPHI.
MarunutHas anomanus. | ObopynoBanue s
MarauTtHnle JIEMOHCTpAIUA
23 Oypu
Pa3znoBugHOCTH
24 DIIEKTPOJIBUTaTENIEH.
5. OnTnyeckue sijaeHus (74)
HicTouyHUKY CBETA: TEIIOBbIE, O6opynoBanue s
25 JFOMHHECIICHTHBIC JIEMOHCTpPAIIHIA
MHorokpaTHoe n300paxeHue
npeaMeTa B HECKOJIbKUX TUTOCKUX
26 3epKajax.
N3roToBUTH IEPUCKOM U C €TO0 O6opynoBanue st
MOMOILBIO MIPOBECTHU | AEMOHCTpaIUit
27 HaAOJIFOIEHUS
[TpakTHyeckoe UCTOIb30BaHHE O6opynoBanue s
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaIHi
3puTenbHBIE HILUTIO3HH, ObGopynoBanune  uis
MOPO’KIaeMbIe TIPETIOMIICHUEM JIEMOHCTpAIIHA
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOW ONITHKHU
Hcnons30BaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HallleH )KU3HH . KomnerorepHoe
33 Pamno u TeneBunenue obopyoBanue
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34

AJIBTepHaTI/IBHble HNCTOYHUKN
SHepruu. Buapl a5ekTpocTaHmi

13



14



