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IosicHUTeIbHAS 3aMUCKA

Pabouast mporpamMmma BHEYpOUHOU IEATENBFHOCTH MO (hu3MKe JUis 7 Kjlacca COCTaBlieHa Ha
OCHOBE IIPUMEPHOM MporpaMmebl 1o Gu3uke st 7 — 9 knaccos (o penakuueii Ky3nemosa A.A.),
M.: «IIpocseuienue», 2017 1 cOOTBETCTBYET
- ®epepanbHOMy 3akony «O0 oOpazoBannu B Poccuiickoit @eneparmmy Ne273-D3 ot 29.12.2012
roja;
-OenepanbHoMy — 00pa3oBaTeNbHOMY  CTaHAApPTy  OCHOBHOTO  o0miero  oOpa3oBaHUs,
YTBEPKAEHHOMY Ipruka3oM MuHuctepcTBa oOpa3oBanust U Hayku PO Ne1897 ot 17.12.2010 rona;
-IIpukasy MunucrtepcrBa oOpazoBanus U Hayku PD Nel577 or 31.12.2015 r» O BHeceHum
W3MCHCHHI B (elepanbHblii 00pa30oBaTeNbHBIM CTaHAAPT OCHOBHOTO 00IIero oOpa3oBaHUS,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepctBa obpazoBanus u Hayku PD» Nel897 ot 17.12.2010
roja»
-O6pa3oBaTenbpHOM MporpaMMe OCHOBHOTO O0IIEro 0Opa3oBaHus;

-YueOHnomy miany OVY;
- [IpumepHO#t IporpamMme 0OCHOBHOTO 00111eT0 00pa3oBanus 1Mo ¢pusunke (0a30BbIN yPOBEHB).
Heab: coznanue YCIOBUU JUIL  YCIIEIHOTO  OCBOEHUSA 00yJaroIuMHUCS

OCHOB HCCJIEOBATEILCKOM IEATEIHHOCTH.
3agauu:

Oolyuaromue: GopMHUPOBATH MPEACTABICHUE 00 MCCIEAOBATEIBCKON MEATEILHOCTH; 00ydaTh
3HaHUAM piIn) b IIPOBCACHUA CaMOCTOSATECIIBHBIX HCCHeJIOBaHI/Iﬁ; (bOpMI/IpOBaTI) HAaBBIKU
COTPYIHUYECTBA.

PazBuBamomme: pa3BUBaTh YMEHUS W HaBBIKM HCCJICIOBATSIIBCKOTO IMOMCKA; pPa3BUBATH
MMO3HABATENIbHBIC TOTPEOHOCTH M CIIOCOOHOCTH.

[IporpamMma paccuntana: B 7 kiiacce Ha 34 yaca — | 4ac B Heeno.

JlanHass pabodasi mporpaMma BHEYPOUHOW NEATETbHOCTH MO (U3MKe uisi 7 Kiacca
coctarieHa Ha ocHoBe OOII OOO MBOVY «I'onybunckas COIL» u ¢ yuéToM METOIUYECKHX
pPEKOMEHJALUN 10 CO3AaHUI0 M (YHKIIMOHUPOBAHUIO B 00IIC00Pa30BaTEIbHBIX OpraHU3aIMsIX,
PaCMOJIOKEHHBIX B CEIBCKOM MECTHOCTH U MalbIX TOpojiax, LEHTPOB 00pa30BaHUS
€CTECTBEHHOHAyYHOM M TEXHOJOrMYHOM HampaBieHHocTel («Touka pocta») (yTBEp)KIEHBI
pacropsbkeHreM MunucTepcTBa npocsemicaus Poccuiickoit @eaepanmu ot 12.01.2021 r. Ne P-6)
U TMpeaycMaTpuBaeT NMpPOBEICHHE 3aHSATUN C UCIHOJb30BaHUEM oOopymoBaHusi neHTpa «Touka
pocTtay.

IlnanmpyeMble  pe3yabTaTbl OCBOEHHMSI IPOrpaMMbl BHEYPOYHOH  /AeATEJIbHOCTH
«3annmaresbHas Ppusuka» (¢ HCNOJIb30BaHueM o0opyaoBanus «Touka pocray)
Peanuzanust mporpaMMsbl CrioCOOCTBYET TOCTHXKEHHUIO CIEAYIONINX Pe3yJIbTATOB:
JIM4HOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ASHCTBUIN ydalluxcs:

* y4eOHO-I03HABATENbHbIM HHTEPEC K HOBOMY YU€OHOMY MaTepHaily U crocodaM perieHus HOBOH
3aJau;

* OpHEHTalMsl Ha TIOHUMaHHWEe MPUYMH ycliexa BO BHEYYEOHON NIEATETbHOCTH, B TOM YHCIE Ha
cCaMOaHaJIU3 U CAMOKOHTpPOJIb pe3yibTaTa, Ha aHaJlu3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUSAM
KOHKPETHOM 3a]1auH;

* CIOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOH I TETbHOCTH;
Obyuarowuiicsi ROYYUM B03MOICHOCHb 01 POPMUPOBAHUSL:



* BHYTPEHHEH IIO3MIMHU IIKOJBbHMKA HA YPOBHE IIOJOKUTEIBHOIO OTHOLIEHUS K IIKOIE,
MOHUMaHUS HEOOXOAUMOCTH yUYEHHs, BRIPRKEHHOTO B MpeoOiagaHnu y4eOHO-TI03HABATEIbHBIX
MOTHUBOB;

* BBIPQ)KEHHOM YCTONYMBOM yueOHO-1103HaBATEIbHON MOTUBALIUU YUEHMUS;

* YCTOHYMBOTO y4eOHO-TI03HABATEILHOIO MHTEPECA K HOBBIM 00IINM crioco0aM perIeHus 3a1ad.

MeTal’lpe}]MeTl—[l)le:

B chepe peryJasiTHBHBIX YHUBEPCAIBHBIX YI€OHBIX TEHCTBUN yIalUXCS:

* IUJIAHUPOBATH CBOM JICWCTBUS B COOTBETCTBUU C IOCTABJICHHOM 3aJa4ye€il W YCIOBUSMHU €€
peanu3anum, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE IIPABWJIA B INIAHUPOBAHUHU U KOHTPOJIE CrIocO0a peIIeHNS,

* OCYILIECTBJIATh UTOTOBBIM U MOIIArOBHIN KOHTPOJIBb TIO PE3YNIbTATY;

* OLICHUBATh MPABWJIHHOCTH BBITIOJTHEHHS JCUCTBHUS HA YPOBHE aJCKBATHOW PETPOCHEKTHUBHOM
OIIEHKHU COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSM JAaHHOM 3a7]a4M U 3a/1a4HOM 00JIacTH;

* aJIEKBAaTHO BOCIIPUHUMATH MIPEIJIOKEHUSI U OIICHKY YUUTEJIeH, TOBapHUIlleH, pOAUTENICH U IPYTUX
JTIO/IEH

* pa3nuuaTh Crocod U pe3yabTaT ACHCTBHUA.

Obyuarowuiica noay4um 603MONCHOCHb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUueOHBIC 3aa4H;

* POSIBIIATH MMO3HABATEIHHYIO HHUITMATUBY B y4€OHOM COTPYTHUYECTBE;

* CaMOCTOSITEIPHO aJCKBATHO OIIEHWBATHh MPABUIBLHOCTH BBITIOJHEHUS JEHCTBUS W BHOCHUTH
HEO0OXOIMMbIE KOPPEKTUBHI B UCTIOJTHEHUE KaK 10 X0y €T0 peanu3aiii, Tak U B KOHIIE JCHCTBUS.

B cdepe noznaBaTeIbHBIX YHUBEPCATHHBIX YUEOHBIX JCHCTBUNA yJalUXCS:

* OCYILECTBJIATH MOUCK HEOOX0AUMON MH(OPMALUU ISl BBHIIOJHEHUS! BHEYYEOHBIX 3aJaHUM C
HCIIOJIb30BaHUEM Yy4eOHOM JUTepaTypbl U B OTKPHITOM HH(OPMAIMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYasi AJIEKTPOHHBIE, LH(PPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

HNutepnera;

* OCYIIECTBIIATH 3aNUCh ((pUKcaIHI0) BBIOOPOUHOM HH(POpMaIu 06 OKpyXKaroleM MUpe U 0 cede
caMOM, B TOM 4YHCJI€ C TOMOUIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, POCKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIUIO 110 33JJAHHBIM KPUTEPHUSIM;

* YCTaHaBIIMBATh MPUUYUHHO-CIIEJACTBEHHBIE CBSI3U B U3y4aeMOM Kpyre SIBJICHUM;

* CTPOUTH paccyxkjeHus B (opMe CBSI3U NPOCTHIX CYXACHUH 00 OOBEKTEe, €ro CTPOCHUH,
CBOICTBAx M CBS3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNBCA:

* OCYILECTBISATh PACHIMPEHHBINA MOUCK UHGOPMAIIUH C HCIIOIH30BAaHHEM PECYpPCOB OUOINOTEK U
cetu UHTEpHET;

* 3amuChIBaTh, (PUKCUPOBATH HHGOPMALKUIO OO0 OKPYXKAIOMIMX SBICHUAX C IOMOIIBIO
nnctpymentos UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOU hopme;

* OCYIIECTBIATH BbIOOP Hanbonee 3((EeKTUBHBIX CIOCOOOB pelIeHus 3a/1ad B 3aBUCHIMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOUTH JIOTMYECKOE PACCYXIEHHUE, BKIIOYAIOUIEE YCTAHOBJIEHUE MPUYUHHO-CIIEACTBEHHBIX
CBS3€H;

* MOT'YT BBIUTH Ha TEOPETUUECKUI YPOBEHD PEILICHUS 3a/1a4: PEILICHHE 110 ONPEACIICHHOMY ILJIaHy,
BJIaJICHUE OCHOBHBIMH IMPUEMAMHU PELICHUS, OCO3HAHMS ICSITEIIbHOCTHU MO PELICHUIO 3a1aUu.

B chepe KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUNA yyaluxcs:



* aJICKBaTHO MUCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXKJIE BCETO - PEUEBbIC, CPEICTBA JIsl pEIICHUS
pa3IMYHBIX KOMMYHHMKAaTHBHBIX 3a/a4, CTPOUTh MOHOJOTHYECKOE COOOIIEeHHEe, BIIAJIETh
TMATOTHYECKON (PopMON KOMMYHUKAIIUHU, MCIIOJB3YsS, B TOM YHCIE CPEACTBA M MHCTPYMEHTHI
WKT u qucTaHIHOHHOIO OOIICHHS;

* JIOMYCKAaTh BO3MOKHOCTb CYIIECTBOBAHHUS Y JIFOJICH Pa3IUYHBIX TOYEK 3PEHUS, B TOM YHCIIe HE
COBITAJIAIOIIUX C €r0 COOCTBEHHOM, W OPUEHTHUPOBATHCS Ha IMO3UIMIO MapTHEpa B OOILIEHUU U
B3aUMO/JICHCTBHH;

* YYUTHIBATH pa3HbIE MHEHHMS M CTPEMUTHCA K KOOPJIMHAIMU PA3JIMYHBIX TMO3UIMA B
COTPYIHUYECTBE;

* hopmynHupoBaTH COOCTBEHHOE MHEHHE U TTO3HUITHIO;

* JIOTOBAPUBATHCSA U IPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH, B TOM YHCIIE
B CUTYaI[UU CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiicst NOIY4YUM 803MOHCHOCHb HAYUUMBCAL!

* YYUTBHIBATh U KOOPJAUHUPOBATH B COTPYTHUUYECTBE OTIMUHBIE OT COOCTBEHHOM MO3UIIUU IPYTHX
JTIOIEH

* YYUTHIBATh Pa3HbIE MHEHUS U MHTEPECH U 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIHUIO;

* IOHUMATh OTHOCUTEIHHOCTh MHEHHM H MOJIX0I0B K PEIICHUIO TTPOOIIEMBI;

* QpPryMEHTHPOBATh CBOI TIO3UIMI0O W KOOPJUHUPOBATH €€ C TMO3WUIMSIMH TApTHEPOB B
COTPYIHHMYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM JIeATETLHOCTH;

* 3a7aBaTh BOIPOCH, HEOOXOJWMBIC JUISI OPraHW3allid COOCTBEHHOMW NEATETbHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;

* OCYIIECTBIIATh B3aWMHBI KOHTPOJb W OKa3blBaTb B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIIIE.

IIpenmeTtHbIe:

- OpUEHTHPOBATHCS B SBJICHUSIX W OOBEKTAaX OKPYKAIOIIEr0 MHUpPA, 3HATh TPAHUIBI HX
MPUMEHUMOCTH;

- IOHUMATh OMpeieeHNUs (PU3NUECKUX BEIMUUH U IOMHUTH OIpeaestonye GopMybl;

- MOHUMATh KakuM (PU3MYECKUM MPUHIUIAM U 3aKOHAM MOTYUHSIOTCS T€ WIM WHBIE OOBEKTHI U
SIBJIICHUS IPUPOJIBI;

- 3HAHHE MOJIEJIM MIOKCKA PeIleHui A 3a7a4 1o (QU3HKeE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IPUMEYaTh MOJEIH SIBJICHUN U 0OOBEKTOB OKPYXKAIOUIET0 MHUPA;

- AHAJTM3UPOBATH YCIOBUE 33/1a4H;

- nepeopMyIUPOBATH U MOJICTHUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTaBJISAITH IJIaH PEIICHHUS,

- BBIIBUTATh U IPOBEPSATH MpEAiaraeMble JUIsl PEeIIeHUs TUIIOTE3bl;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OTIEPALIMSIMHU, COCTABISIONIMMHE IMOUCK PELICHUS 3a1a4u.



Conepxxanue nporpaMMbl BHEYPOYHOM J1eSITeIbHOCTH
7 Kj1acce

BBenenne. BonHoe 3anstue. Llenn u 3agaun kypcea. Texauka 6e30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HHU YesI0BeKa.

Teopusa: 3yunTb OCHOBBI TEOpUM HOrpemHocTeld. [lorpemHocTd npsiMbIX U KOCBEHHBIX
U3MEPEHUHN, MaKCHMaJIbHAas IIOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, Yy4eT MOrPEIHOCTEN
M3MEpeHni Tpu moctpoeHuu TrpadukoB. [IpencraBnenue pe3ynbTaToB H3MEpeHHH B (hopme
TabJIUI U TPadUKOB.

IIpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN NIPUMEHSATH MPU BBHIOJHEHUH KCIIEPUMEHTAIbHbBIX
3aj1a4, MPaKTHYECKUX PadoT. (¢ MCmoab30BaHneM ooopynoBanus «Touka pocray)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

[IpuBoauTe puMepsl 0OBEKTOB M3ydeHUs (pu3uku ((puznueckue sBICHUS, PU3NUYECKOE TeEIO,
BEIIECTBO, pusnueckoe nose). Habmonats u ananusupoBath Gpusndeckue siBaeHus (GUKCupoBaTh
U3MEHEHHsI CBOMCTB OOBEKTOB, CcpaBHUBaTh HMX M 0000mars). IlosHakomMuTbCS C
AKCIEPUMEHTAJIbHBIM METOJOM HcciefAoBaHus Npupoasl. COopka MpuOOPOB M KOHCTPYKIIHM.
Hcnonb3oBaHne M3MEpPUTENbHBIX MPUOOPOB. BbinmosnHeHue 1a0OpaTOPHBIX U MPAKTHUECKUX
pabot. /lmarHoctuka M ycTpaHeHHE HeucHpaBHOCTeH mnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBAaHUU UMEIOIIMNXCS TaHHBIX.

MexaHnuka.

Teopus: PaBHOMepHOE W HepaBHOMEpHOe aBMxkeHHE. [ paduueckoe mpencTaBieHUe JABIKCHUS.
Pemenne rpapuueckux 3agad, pacuer MyTH M CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO JIBUKEHMS.
[lonsitne uuepimu u uHepTHOCTU. llentpoOexHas cuna. [Ipumenenune AaHHBIX (QU3HUECKUX
MOHATHH B )KU3HEJEATENbHOCTH yesioBeka. Cuia ynpyrocTH, cujia TpeHHs.

Ilpakxmuka: ViccnenoBanue 3aBUCHMOCTH CHJIBI YIPYrOCTH, BO3HMKAIOIIEH B MpYXUHE, OT
creneHn nedopmarnuu npyxuHbel. Omnpenenenue kodpduimenta TpeHHs Ha Tpubometpe. (¢
HCHoJb30BaHueM ooopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

Amnanu3s Tabnui, rpadukoB, cxem. Ilouck oObscHeHUs HaOII0aeMBIM cOOBITUSAM. OmpeaeneHre
CBOMCTB IpHOOPOB IO YEepTEKaM U MOJENISIM. AHAIU3 BO3HUKAIOMIMX MPOOIEMHBIX CHUTYaIlHi.
N300paxkaTh cucTeMy KOOpAWHAT, BBIOMpATh TENO OTCUYETAa U CBSI3bIBATH €r0 C CUCTEMOU
KoopauHaT. Micnonp30BaTh cucTeMy KOOPAMHAT Ui U3y4EHUS IPSIMOJIMHEHHOTO IBIKEHUS Tea.
C6opka mpubopoB U KOHCTPYKUMHA. Vcronp30BaHUE M3MEpPUTENBbHBIX MpUOOpOoB. BrinmonHeHue
71a00paTOPHBIX U MPAKTUYECKUX PabOT (¢ MCmoJib3oBaHueM o0opynoBanusi «Touka pocTay).
JlnarHocTtuka M yCTpaHeHHE HEMCIIPaBHOCTEH mpuOopoB. BeicTpanBaHue runore3 Ha OCHOBaHUH
uMeromuxcs JAaHHeiX. KoHCTpynpoBanue W MojaenupoBaHue. BpIMogHeHHe 3afaHuil 10
YCOBEPIICHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapuUaHTOB OMBITOB. Pa3paboTrka u
MPOBEpKa METOJIMKU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Manbix rpynmnax. AHaJIU3HPYIOT,
BBIOMPAIOT U 000CHOBBIBAIOT CBOE pelieHue, AeiicTBud. llpencraBienue pe3ynbTaToB MapHOU,
IPYNIIOBOM JAEATEIBHOCTU. YYacTHE€ B [JUAJIOTe B COOTBETCTBUM C IPaBWJIAMU DPEUYEBOTO
MIOBEACHHUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocraTMdeckoe JAaBi€HHE, COOOIIArONINEecs
COCY/Ibl, THPABINYECKUE MAILINHBI.

Ilpakmuxa: 3a0auu: BHITAJKUBAIOIIAs CWIa B Pa3IMYHBIX CHCTeMax; MpHOOpH B 3agayvax
(coobmraromuecs cocypl, THAPABIMYECKAE MAIIUHBI, PhIYaru, OJIOKM).

OKCcIIepUMEHTANIBHBIE 3a/1aHU:

l)uzmepenue cuisl Apxumena,

2)u3MepeHre MOMEHTa CHIIbL, ISWCTBYIOILIETO Ha phlyar,



3)uzmepenue pabOThI CHIIBI YIIPYTOCTH IMPH HOAbEME TIpy3a C MOMOIIBIO TOIBMKHOTO WU
HETIOIBMYKHOTO 0JI0Ka(C MCMoIb30BaHueM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

Anamu3 tabmum, rpadukoB, cxem. [lowck oObsicHeHus HabrOmaeMbIM coObiTUsM. COopka
npubOpoB W KOHCTpyKIMid. Mcmonb3oBaHHME W3MEPHUTENbHBIX NpUOOPOB. BrimonHeHnue
71a00paTOPHBIX U MPAKTHUECKUX paboT. J[marHoctika u ycTpaHeHHe HEUCIIPaBHOCTEH MPprOOPOB.
BoicTpanBaHue rumoTre3 Ha OCHOBAHMM UMEIOIIMXCS JaHHbIX. KoHCTpywpoBaHue u
MozenupoBaHue. Pabora B ManbIx rpymnnax. AHaJIM3UPYIOT, BEIOMPAatOT U 0OOOCHOBBIBAIOT CBOE
pewenue, aAeictBus. I[lpencraBiieHME pe3ynbTaTOB MApPHOW, TPYNIOBON JIEATEIBHOCTH.
[ToxroroBka cooOIIeHUH U JOKIAI0B. YUacTHE B TMAJIOTE B COOTBETCTBHH C IIPABUIIAMH PEYEBOTO
MIOBEACHHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIxX Ten. Y cnoBus paBHoBecus. MomeHT cuibl. [IpaBuito
MomeHTOB. IlenTp  Tsbkectu.  VccnepoBaHue — pasiMYHBIX — MEXAHMYECKUX — CHUCTEM.
KoMOuHupoBaHHbI€ 3a1a4, UCIOJIb3Ysl YCIOBHS PABHOBECHS.

Ilpaxmuxka: VI3rotoBnenue paboTaromiei cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

Amnanuz Tabnui, rpaduxos, cxem. [lonck oObsicHeHHsT HaOMIOAaeMBbIM COOBITHAM. OTnpeneneHne
CBOMCTB IpHOOPOB IO YepTeKaM U MOJENSIM. AHAIU3 BO3HHUKAIOMINX MPOOIEMHBIX CUTYaIlHi.
Habmronate neiicTBue mnpocThix MexaHu3MOB. Ilo3HakOMHUTBCS C (U3NYECKOW MOJAEIBIO
«abcooTHO TBEPAOE Teaoy». Pemiare 3amaud Ha MpUMEHEHUE YCIOBUs(TIpaBUia) paBHOBECHS
peruara. Ilpumensats ycnoBue (IpaBUIO) paBHOBECHS pbluara JUisi OOBSCHEHUS JEHCTBUS
pa3IMYHbIX HHCTPYMEHTOB, HCIIOJIb3YyeMBbIX B TeXHUKe U B ObiTy. COopka mnpubOpoB H
KOHCTpyKuui. Mcnonb3oBaHue H3MEpUTEIbHBIX MHpUOOpoB. BeimongHeHHe 11abopaTOpHBIX U
MpakTUYECKuX padoT. /[narHocTuka m ycTpaHeHHWE HEHUCIPaBHOCTEW MpuOOpoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHWHM HMEIOIIUXCA JaHHbIX. KOHCTpyupoBaHME W MOJIEIMPOBAHHUE.
BrimonHenne 3agaHuii M0 yCOBEPIICHCTBOBaHUIO NPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOUKHU IKCIIEPUMEHTATbHON pabOThI.

PaboTa B ManbIxX rpymnmax. AHATU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE PEIICHUE, ICHCTBUS.
[IpencraBnenue pe3ynbTaTOB MApHOM, TPYNIOBOM AesATENbHOCTH. [loAroTOBKa COOOIICHUI H
noKk1a10B. OCYIIECTBISIIOT CAMOOLEHKY, B3aMMOOLICHKY JESTENIbHOCTH. YUYacTUE B JMaJore B
COOTBETCTBUU C IIPABWIIAMH PEYEBOTO MTOBEACHUS.

ABTOMAaTHKa B HallIel )ku3HU. [[prMepbl HCIOIB30BaHNsI aBTOMATUYECKUX YCTPOMCTB B HAYKE, HA
mpou3BoJicTBe U B ObITy. CpeznctBa cBsa3u. Paguo u teneBuaeHue. AjlbTepHATUBHbBIE UCTOYHUKU
sHepruu. Bunpl osnekrpocranuuil. HeoOXoIMMOCTh SKOHOMHUU TPUPOIHBIX PECYPCOB U
WCIO0JIb30BaHMS, HOBBIX SKOJIOTMYHBIX U 0€30MacHbIX TexHoJorui. Hayka u 6e30macHOCTb JIto1eH.
Jlemoncmpayuu. 1. hoTOMaTepUAIIBI M CIAKIBI 110 TEME.

Jlabopamopuvie pabomul.: 1.113yueHune neiCTBUI CPEICTB CBS3H, PAIMO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMebHOCHIU.

CamocToaTenbHo  (OpPMYIUPYIOT T[O3HABATEIBHYIO 3alady. YMEIT (MO Pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOMTPOCOB I00BIBATH HENOCTAIOIIYIO HH(POPMAILIUIO.



TemaTn4eckoe IJIAHUPOBAHUE 7 KJaace

No | Jlara Tema 3anaTUA Hcnoab3oBanue [Ipumeuanue
/T | IpOBEICHHS 000pyI0BaHUS LEHTPA
Inan | ®akxr eCTeCTBeHHOHay'iHOﬁ "
TEXHOJIOTHYECKOH
HanpaBJieHHOcTell  «Touka
pocrtay»
1. Beenenue (149)
Bronuoe 3anstue. lenn u 3amaun | KomnsiorepHoe
1 kypca. TexHuka 0€30MacHOCTH. 000pyI0BaHME
2. Pojib DKCIEPHMEHTA B JKM3HU 4YesioBeKa (34)
Cucrema eUHHUII, IIOHITHE O KommeroTepHoe
2 NpPSMBIX ¥ KOCBEHHBIX H3MEPEHUsIX | 00opyioBaHne
Ou3HIECKU IKCTIEPUMEHT. O6opynoBanue TUTS
Buger (pU3MYECKOro | JEMOHCTpAIlHid
JKCTIEPUMEHTA.
[orpemHocTs H3MepeHus. Bujp
MOrpelHocTeN n3Mepenus. Pacuér
3 MOIPENIHOCTH H3MEPEHHUSI.
JlaGopaTopnas pabota O6opymoBaHue IS
«zmepennie o6beMa TBEPIOTO mabopaTopHBIX ~ pabor W
tenay. [IpaBuna opopmieHus YUEHHYECKUX OIBITOB
4 71a00paTOPHON PadOTHI.
3. Mexanunka (84)
PaBHOMEpHOE M HEpaBHOMEPHOE O6opymoBaHuE IS
5 JIBIDKCHUSL. J1abopaTOPHBIX pabot u
T'paduueckoe peaCTABICHHE YUEHHYECKUX OIBITOB (Ha 0ase
6 —— KOMTLIEKTOB i1t OI'D)
Pemenne rpadudeckux 3amad,
pacuer MyTH U CpeqHed CKOpOCTH
7 HEPaBHOMEPHOTO JIBHKEHHS.
[lonsiTHe MHEPIINY ¥ HHEPTHOCTH.
LenTpoOexHas cuia..
Cuia ynpyrocTty, Cuiia TpEeHHs O6opynoBanue ais
JaGopatopuas paota mabopaTopHBIX  pabor W
«HccnemoBanue 3aBHCHMOCTH YEHHHECKHX OILITOB (Ha Gase
CHIIBI YIIPYTOCTH, BO3HHKafomIEH B | NOMIICKTOB JULA ors)
TIPYXUHE, oT CTereHn
neopmanun
10 MIPYKUHBD.
JlabopaTopHas pabota
«Onpenenenue ko3pduumenrta
11 TPEHUsI Ha TPUOOMETPEY.
JlaGoparopHas paboTa ObopynoBanue ais
«HccnenoBanre 3aBUCUMOCTH nabopaTopHeIX  pabor W
CHWJIBI TPEHHSI OT CHIIBI YYEHUYECKUX OIBITOB
12 HOPMAJIBHOT'O JABJICHU.
4. I'mapocrartuka (124)
13 [TnotHOCTE. 3agaua naps I'epona ObopynoBanue JUTSL
14 Pemrenue 3a1a4 moBEIIIEHHOM ACMOHCTPALIH




CIIOKHOCTH Ha pacyer IUIOTHOCTH
BEIIECTBA.
Pemenne 3aga4u moBBIIEHHOM ObopynoBanue IOC
15 CIIOKHOCTH JIEMOHCTpAIUi
JlaBJieHHEe XXHAKOCTH U Ta3a. 3aKOH
16 [Nackans
17 Coo0Imaromnmecst CoCybl.
JlaGopaTopHas pabora O6opynoBanue s
18 «WzroroBnenue Mozenu GpoHTaHay | mabopaTOpHBIX  paboT |
HUYCCKUX OIIBITOB (H
JlaGopaTopHas pabota yHaeHHeC 0 0193 (Ha Gase
19 «M3rorosnenne Mozenu ponTanay | NOMITICKTOB UL
3akod [lackans. JlaBnenue B
KHUJIKOCTSIX U Ta3ax.
FI/IILpaBJII/I‘IeCKI/Ie MallIuHBbI.
20 Coo01maronmecst CoCybl.
Brrrankuparoras cuia. 3aKoH O6opynoBaHme JUTS
21 Apxumena. JIEMOHCTpAITHA
JlaGopaTopnas pabota O6opymoBaHuE IS
«BbIsicHEHUE yCIIOBUS TIIIaBaHUS JabopaTOPHBIX pabot u
22 TEI. YUEHHYECKUX OIBITOB
brok 3amay Ha 3akon Ilackas, O6opynoBanue TUTS
23 3aKOH Apxumena. JIEMOHCTpAIi
brnoxk 3aga4d Ha 3akon Ilackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 birok. Peryar. O6opynoBaHme TUTS
PaBHOBecue TBepibIX T€. MOMEHT ACMOHCTpALH
26 cubl. IIpaBuio MOMEHTOB.
Hentp Ttsmxectu. Wccnemoanme | O6opymoBaHue TUTS
27 Pa3INIHBIX MEXaHUYECKHX CHCTEM | JIEMOHCTpAIi
KoMOnHnpoBaHHBIC 3a1a4H,
28 HCTIONB3YsI YCIIOBHS PABHOBECHS.
KomOuaMpOBaHHEIE 3a/1a4H,
29 WCIIONB3YSI YCIIOBUSI PABHOBECHS
JlabopaTopnas pabota O6opynoBaHue ams
«UzroroBienne padoraromien nmabopaTopHBIX  pabor W
cucreMbl 010k0BY». OdopmiteHue YYEHUYECKUX OIBITOB (Ha 0a3e
30 paboTHL. koMIuiekToB 1 OI'D
Pabora Hax nmpoekTom «biokm.
JlabopaTopHas pabota
«UzroroBienne padoraromien
31 CUCTEMBI OJIOKOBY.
JlaGoparopHas paboTa ObopynoBanue ais
«3roroBnenue padoraroniei nabopatopHbix ~ pabor U
32 CUCTEMBI OJIOKOBY. YYEHHUYECKUX OIBITOB
33 Odopmienune paboThI. KomnrerorepHoe
34 3amnmTa NpoeKTOB. obopyrnosanue




YueOHO-MeTOqMUECKOE 00ecIIieUeHne 06pa30BaTeJ’IBHOFO nmpouecca:

Cnncok Jureparypbl:
1.1llecrepuunoB E.E., Spnes M.H. YueOnsiii mpoekT - Mocksa 20191

2.benoBa T.I'. MccnenoBarenbckas M MPOEKTHAs AE€ATEIbHOCTD YYaAIIMXCSl B COBPEMEHHOM
obpa3oBanun//M3BecTrs pOCCUHCKOTO TOCYIAPCTBEHHOTO MEAArornIecKoro YHUBEPCUTETa
A.N.T'epuena.-2018..

3.U6parumosna JI., ['anuesa 3. Jloruka opraHnu3aniy 1 MpOBEACHUS TPOCKTHO-
MCCIIEI0OBATENILCKOM IESITEIHbHOCTH C yJalTUMHUCS B 0011e00pa3oBaTeIbHOM
yupexaeHruu//OO0IIecTBO: COIUOJIOT S, TICUXOJ0T s, iefaroruka.-2016.Ne3.

4.BHeypouHas JesTeIbHOCTh MIKOJbHUKOB. MEeTOAMYEeCKUN KOHCTPYKTOP: MOCOOHE ISt
yautensi/ JI.B. I'puropses, [1.B. Crenanos. — M.:Ilpocsemenne, 2011. — 223 c. -. (CranmapTs
BTOPOTO OKOJICHUS).

5.BHeypouHas aesaTenbHOCTb. [IpuMepHbIii IIIaH BHEYPOYHOU 1€ATEIBHOCTH B OCHOBHOM
mkoJe: mocooue s yaurens/. B.I1. Crenanos, [I.B.I'puropses — M.: [Ipocemenue, 2014. —
200 c. -. (CranmapTbl BTOPOTO MOKOJICHHUS).

6.Paboune mporpammer. @u3uka. 7-9 kiacchl: yaeOHO-MeToandeckoe mocooue/coct. E.H.
Tuxonosa.- M.:/Ipoda, 2013.-398 c.

7.3anumarenbHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.
8.Xouy 0bITh Kymubunasim. Dnsmranckuit 1.1, — M. : PULL MK, 2002.

9.®wu3uka mis yBrnedeHHbIX. Kubanpuenko A.fl., Kubanpuenko 1U.A.— PoctoB 0//l. | «DeHuKCY,
2005.

10Kaxk ctaTh yueHbIM. 3aHsATHs 110 Qu3uke 11 cTapiiekiaccHukoB. A.B. Xyropckuit, JI.H.
Xytopckuii, U1.C. Macnos. — M. : I'mo6yc, 2008.

HNHTepHET-pecypcehl:
1.Caiit quis yumreseii u poautencii "Braekiaaccusie Mepornpustus” - Pexxumpocrtyma: http://school-
work.net/zagadki/prochie/

2.Caiitr MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoit ®denepamuu - Pexum moctyma:
http://mon.gov.ru/pro/

3.Enunas kosmeknus [udposeix OOpa3oBarenbHbIX pecypcoB - Pexxumpocrtymna: http://school-
collection.edu.ru/

4 Mznatenwsckuit mom "IlepBoe cenTsiops" - Pexxum nocryna: http://1september.ru/

5.IIpoextHass  gestenpHOCTh  ywammxcs /  aBT.-cocT. M.K.T'ocmognukoBa u Jp..
http://www.uchmag.ru/estore/e45005/content

MarepuajbHO-TeXHH4YECKOe o0ecniedeHrne 00pa3oBaTeIbHOIO NMpoiecca:

[udposas nadoparopus «Touka Poctay.


http://school-work.net/zagadki/prochie/
http://school-work.net/zagadki/prochie/
http://mon.gov.ru/pro/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://1september.ru/
http://www.uchmag.ru/estore/e45005/content




	Учебно-методическое обеспечение образовательного процесса:
	Интернет-ресурсы:


