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IHosicHuTEIbHAA 3aNHCKA

ITporpamma «®u3uka B 331a4ax U SKCIEPUMEHTaX» pa3padoTaHa i odydaronmxcs 13-
14 netr. OcoOEHHOCTBIO PAaOOThI SABISETCS U3YYEHHE NMPAKTUUECKOrO0 MPUMEHEHMs 3HAaHWM, UX
CBA3U C HAYKOW U TEXHUKOW, HICTOPUU BO3ZHUKHOBEHUS U Pa3BUTHs HAy4YHBIX IIpeAcTaBicHui. Ha
3aHATUAX OOywaromuecss JODKHBI YOeAUThCS B TOM, 4YTO MCIIOJIb30BaHHE (PU3MUECKUX
3aKOHOMEPHOCTEH M SIBJICHUN IIPOHU3BIBAECT BCE CTOPOHBI YEJIOBEYECKOM ICATENBHOCTH, YTO
OCHOBOM IIPOM3BOJICTBA M COBEPIICHCTBOBaHMs ObITa CIy)XaT B 4ucle APYrux (pakropos
¢busnveckre 3HaHMs, 4TO (PU3KKa Hy>KHA JIIOASIM MHOTHX TIpodeccrii. 3aHATHs TPEANoiaraloT He
TOJIBKO MPUOOPETEHHE JONOJHUTEIbHBIX 3HaHUH 110 (PU3UKE, HO U pa3BUTHE CIIOCOOHOCTU y HUX
CaMOCTOSITENIbHO TpuoOpeTaTh 3HAHWS, YMEHHUH NPOBOIMTH OIBITHI, BecTH HabOmroxenus. Ha
3aHATUSAX HCHOJB3YIOTCA HMHTEpecHble (aKThl, NPUBJIEKAIOIINE BHUMAHME CBA3bIO C JKU3HBIO,
OOBSICHAIONINE 3araJIKi MPUBBIYHBIX C ACTCTBA SIBICHUI.

3aHATUS NPUYYAOT K CAMOCTOSITEIbHOW TBOpPUYECKOW paboTe, pa3BUBAIOT MHUIMATUBY,
BHOCST DJJIEMEHTHI HCCIelOBaHUs B uX pabdory. Kpome Toro, oHu wumerT Ooibiioe
BOCIIUTATEIbHOE 3HAYCHHE, CHOCOOCTBYS Ppa3BUTUIO JIMYHOCTH KaK 4WieHa KOJIJIEKTHBA,
BOCIIATBHIBAIOT YyBCTBO OTBETCTBEHHOCTH 32 IOPYYEHHOE JIETIO.

CBezieHus1, MOyYEHHbIE HA 3aHATHUAX, HO3BOJSIOT 00yYaroIeMycs JAONOIHITh B OTBETHI
pedsT, MPUBOIUTH WHTEPECHBIE MPUMEPHI WM BBIMOIHATH ONBITHL. [locoOMs, M3rOTOBICHHBIE
JETbMH Ha 3aHATUSAX, CIELyeT AEMOHCTPUPOBATh HA 3aHATHUAX BBICTABKAaX, KOHKypcax. 3aHATHUS
SBJIAIOTCSI MCTOYHUKOM  MOTHBAIMM  y4e€OHOW  JAEATEIbHOCTH, JAOT WM  INIyOOKUi
SMOLMOHAIBHBIM 3apsijl, CIIOCOOCTBYIOT Pa3BUTHIO MEXIPEAMETHBIX CBsA3eH, (opMHUpYIOTCS
Takue KadecTBa JIMYHOCTH, KakK LEJICyCTPEMIIEHHOCTb, HAaCTOMYUMBOCTb, PAa3BUBAIOTCS
3CTETUYECKUE YYyBCTBA, (POPMHUPYIOTCS TBOPUECKUE CIIOCOOHOCTH.

OmnBIT CaMOCTOSITETFHOTO BBIMOJIHEHUSI CHaYalla TMPOCTHIX (PU3NYECKUX IKCIIEPHMEHTOB,
3aTeM 3a/laHuil MCCIIe0OBAaTEeNIbCKOTO TUIA IO3BOJIUT OO0ydaroumiemycs: Jubo yOeIuThCs B
MPAaBUIBHOCTH CBOETO TPEIBAPUTEIBHOTO BBIOOpA, TUOO M3MEHHTH CBOW BHIOOP M HCIBITAThH
CBOU CIIOCOOHOCTH Ha KaKOM-TO MHOM HampasieHuu. [IporpamMMoii npenycMOTpeHO 3HaKOMCTBO
oOyyaroluxcsi ¢ BaXHEHIIMMU MYyTSIMU U METOAAaMHM NPHUMEHEHUs (QU3NYECKHX 3HAHUM Ha
IPaKTHUKE, (OPMUPOBAaHUE IEIOCTHOM €CTeCTBEHHOHAYYHOM KapTHHBI MUpPa O0yYaroluxcs Ha
OCHOBE IPUHLIUIIOB 3710pOBbecOEperaroiei neJjaroruky.

HopMaTtuBHO-nIpaBoBoOe 00ecnevyeHue NporpaMmmsl
B Hacrosimiee Bpemsi coaepikaHHe, pOJib, Ha3HAYEHUWE M YCJIOBHUS peaju3allu [porpaMm
JOTIOTHUTEILHOTO 00pa30BaHUs 3aKPEIJICHBI B CIEAYIOIINX HOPMATUBHBIX TOKYMEHTAX:

o @enepanbHblil 3ak0H OT 29 nexabps 2012 roma Ne 273-®3 «O0 oOpa3oBaHuu B
Poccuiickoit deneparun» (ct. 2, cT. 15, c1.16, c1.17, ¢1.75, cT. 79);

e Ilpoext Konnenuuu pa3BuTus JONOTHUTENBLHOTO 00pazoBanus aeteit 10 2030 roxa;

o Ilpuka3z Munnpocsemenus P® ot 09.11.2018 roma Ne 196 «O6 yrBepxknenunn [lopsiaka
OpraHM3allK U OCYIIECTBICHUS 00pa30BaTENbHOM AESITENFHOCTU MO JOMOJHUTEIbHBIM
00111e00pa3oBaTeIbHBIM ITpOTpaMMamM;

e [Ilpuka3z or 30 centsiops 2020 r. N 533 «O BHeceHHMH W3MEHEHHH B TMOPSIOK
OpraHU3alMi W OCYIICCTBICHUS 00pa30BaTEIbHON NEATEIHOCTH MO JOMOJTHUTEIBHBIM
o0mieo0pa3oBaTebHBIM  MpPOTpaMMaM, YTBEPKICHHBIM TpuUKazoM MHUHHCTEPCTBA
npocenierus: Poccuiickoit @eaepannn ot 9 HOsOpst 2018 . No 196,

e CII 2.43648-20 CaHuTapHO-3IHIEMHOJOTHYECKHE TpeOOBaHUA K OpraHU3alUsIM
BOCITUTAHUSI U O0yUYEHUs, OT/ABIXA M O3JI0POBJICHHS IETCH U MOJIOJICHKU;

e OOITI OO0 MBOY «JIpBoBckas COIll»;

e Jlokampubie akTel MBOY «JInBoBckas COIlly;

e YcraB MBOY «JInBoBckas COILy.

Iesb: co3ganue yCcaoBH sl YCHICIITHOTO OCBOEHUS 00YUJaOIIUMHUCS OCHOB
HCCIIEN0BATEILCKON eI TEILHOCTH.



Sagaum:

OO0yuarommue: GopMUPOBaTh IMPEICTaBICHUE 00 HCCIIEIOBATENbCKON NIEATENbHOCTH; 00y4aTh
3HaHUAM JJIs TPOBEIEHHUS CaMOCTOSTENbHBIX HUCCIIEOBaHMI; (OPMUPOBATH HABBIKU
COTPY/AHUYECTBA.

PasBuBaromme: pa3BuUBaTh YMEHUS U HABBIKM MCCIIEIOBATEIbCKOTO IOMCKA; pa3BUBATh
[I03HABaTEJIbHbIE TIOTPEOHOCTH U CIIOCOOHOCTH.

[Tporpamma paccuuTana: B 7 kiacce Ha 34 yaca — 1 yac B Hezienio.

Jlannast pabouass mporpamMma BHEYPOYHOM JIeATeNbHOCTH MO (u3uke Ui 7 Kiacca
cocraBieHa Ha ocHoBe OOII OOO MBOYVY «JIpBoBckas COIL» u ¢ y4éToM MeTOIMYeCKUX
pEKOMEHIalui 10 CO3AaHMI0 U (QYHKIMOHUPOBAHUIO B 00I11€00pa30BaTEIbHBIX OPraHU3aIMsIX,
pacIOJIOKEHHBIX B  CEIIbCKOM MECTHOCTM UM MajbIX TOpOAax, LEHTPOB o0Opa3oBaHUs
€CTECTBEHHOHAYYHOW M TEXHOJIOTUYHOW HampaBieHHOcTell («Touka pocta») (YTBEp:KAEHbI
pacnopspbkeHreM MuHHCTEpCTBa MpocBemenus Poccuiickoir @eneparun ot 12.01.2021 r. Ne P-
6) u mpeqycMaTpUBaeT MPOBEIACHHE 3aHSATUN C HCIOJIB30BaHHEM OOOPYIOBaHHS IEHTpa
«Touka pocray.

I[lnanupyemble  pe3yJbTaTbl  OCBOEHUSI MPOrpaMMbl  BHEYPOUHOMH e TeJIbHOCTH
«3annmaresibHasi PU3NKa» (C UCMOJIbL30BaHUEM o0opyaoBanus «Touka pocTay)
Peanu3zanus nporpaMmel ClIOCOOCTBYET JOCTHKEHUIO CIAEAYIOLUIUX Pe3yJabTaTOB:

JInuHocTHbBIE:

B cdepe IMYHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX NEHCTBUN yUAIIUXCS:

* yueOHO-TIO3HABATEJIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepually U croco0aM perieHUs
HOBOM 3a7a4u;

* OpUEHTAallMs Ha NOHMMaHWE IPUYUH yCIieXa BO BHEYUEOHOH /eATEIbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CaMOKOHTPOJIb pe3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3aJauu;

* CIIOCOOHOCTD K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOM €ATEIbHOCTH;
Obyuarowuiicst noxyyum 803MONCHOCMb OJisL YOPMUPOBAHUSL:

* BHYTPEHHEH NO3UIMH IIKOJIbHUKA HAa YPOBHE IOJIO)KUTEIHHOIO OTHOIIEHMSI K IIKOJE,
MOHUMaHMsI HEOOXOAMMOCTH YUYEHHMsI, BEIPQXKEHHOT'O B MPeo0alaHuu yueOHO-1103HaBaTEIbHbBIX
MOTHBOB;

* BEIPQ)KEHHOW yCTOWYMBON y4eOHO-TI03HAaBAaTEIbHOW MOTUBAIMU YUEHHUS;

* YCTOWYUBOTO y4eOHO-I103HAaBATEIHLHOTO HHTEPECa K HOBBIM 00IIMM crIoco0aM petieH s 3a1au.

MeranpeamerHbie:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YICOHBIX IEHCTBUN yUaIIUXCS:

* IUIAHUPOBATH CBOU JCHCTBUS B COOTBETCTBUHU C MOCTABICHHOW 3aJlayeil M YCJIOBUSIMU €€
pcairsanun, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC,

* YYUTHIBATh YCTAHOBIIEHHBIC MIPABHIIA B IJITAHUPOBAHUHU M KOHTPOJIE CIIOCO0A PELICHHS;

* OCYILECTBJIATh UTOTOBBIN U IMOIIATOBBIA KOHTPOJIb IO PE3YNbTATY;

® OLCHUBATH MPABUJIBHOCTH BBIITOJTHCHUA )ICfICTBI/ISI Ha YPOBHC aHeKBaTHOﬁ peTpOCHeKTHBHOﬁ
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JTAHHOM 3a71a4M M 3aJJa9HON 00J1acTH;

* aJICKBaTHO BOCIIPMHUMATBH MPEJIOKEHNS U OLICHKY YUYHUTEIIEH, TOBAPUIIEH, POJIUTENEH U APYTUX
IO NICH;

* pa3nu4aTh Croco0 U pe3ysbTaT JeHCTBHAL.

Obyuarowuiica NOIYYUM 03MONCHOCIb HAYUUMCA!

* B COTPYAHHUYCCTBC C YUUTCIICM CTaBUTH HOBBIC y‘-ICGHLIC 3aaa4u,



* IPOSIBJIATH MIO3HABATENbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;
* CaMOCTOSITEJIbHO aJ€KBATHO OLIEHUBATh NPABUIBHOCTH BBINOJIHECHUS NEHCTBHS MU BHOCHUTH
HE00XO0IMMBbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK 110 XO/1y €T0 pealn3alni, TaK U B KOHIIE ICHCTBHUS.

B cdepe mo3HaBaTe1bHBIX YHUBEPCAIBbHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* OCYLIECTBIATh NOUCK HEOOXOAMMOIN MH(pOpPMALUU Ul BBIIOJIHEHUS BHEYUYEOHBIX 3aJlaHHUM C
UCIOJIb30BAaHUEM YUYEOHOH JuTepaTryppl U B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKIIONIEINH, CHPAaBOYHUKOB (BKIIOYAs JJIEKTPOHHBIC, IH(PPOBBIE), KOHTPOIHUPYEMOM
npocrpancTse HHTepHera;

* OCYIIECTBIIATH 3aMUCh ((hUKcanmio) BEIOOPOUHON HHPOpMAIHH 00 OKPYKAIOIIEM MUPE U O ce0e
CcaMOM, B TOM 4YHCJI€ C IOMOLIbI0 HHCTpyMEeHTOB KT

* CTPOHUTDH COOOIICHNUS, TPOEKTHI B YCTHOM M MUCbMEHHOU (hopme;

* IPOBOJIUTH CPABHEHUE U KJIACCU(PUKALIMIO IO 33JJaHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSA3U B U3y4aEMOM KpYTe SIBIICHUM;

* CTPOHUTH pacCykJeHus B (OpMe CBSI3U NPOCTHIX CYXKIEHUH 00 OOBEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBSI3aX;

Obyuarowuiics NoIYYUm 03MOHCHOCMb HAYUUMBCA:

* OCYIIECTBISITh PACIIUPEHHBINA TTOMCK HH(POPMAIIUH C UCTIOIB30BaHHUEM PECYPCOB OMOIHOTEK H
cetu HTepHeT;

* 3amuchiBaTh, (QUKCUPOBATH HH(POPMALMIO 00 OKPYXKAIOIUX SBICHUSIX C IOMOIIBIO
nactpymenTos MKT;

* OCO3HAHHO ¥ MTPOU3BOJILHO CTPOUTH COOOIICHHUS B yCTHOW M MUCBMEHHON (opMme;

* OCYIIECTBIIATH BBIOOP Hanbosee 3p(HEeKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUI;

* CTPOUTH JIOTUYECKOE PACCYXkJIECHUE, BKIIOYAIOIIEEC YCTAHOBJICHUE IPUUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

* MOT'YT BBIITH Ha TEOPETUUECKHUI YPOBEHb PEIICHNUS 3a7jayu: PELICHHE 10 ONIPENETICHHOMY IUIaHy,
BJIa/ICHHE OCHOBHBIMH NPUEMaMHU PEIICHUs, OCO3HAHUS JESATEIbHOCTH 0 PEIICHUIO 3a/1a4H.

B cdepe kOMMyHMKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI ydaIuxcs:

* 3JICKBATHO MCIOJIb30BaTh KOMMYHHMKATUBHBIE, IIPEXKIE BCErO - PEUYEBbIC, CPEACTBA IS PELICHUS
pa3IMYHBIX KOMMYHUKATHUBHBIX 3ajla4, CTPOUTh MOHOJIOTHUYECKOE COOOIIEHUE, BIAJIETh
JUATIOTHYeCKON (hOpMOM KOMMYHHUKAIIUHU, UCTIOJIb3YsS, B TOM YHCIIE CPEACTBA U MHCTPYMEHTHI
UKT u aucTaHIMOHHOIO OOILIEHNS;

* IONYCKaTh BO3MOXHOCTb CYILIECTBOBAHUS Yy JIFOJAEH Pa3JIMUHBIX TOYEK 3PEHHUS, B TOM YHCIIE HE
COBMAJAIONIUX C €ro COOCTBEHHOW, U OPUEHTHUPOBATHCS HA MO3HUIMIO MApTHEpAa B OOIICHUU U
B3aHMO/ICHCTBHY,

* VYUWUTBHIBATh pA3HbIE MHEHUS W CTPEMHUTHCS K KOOPAMHALUMU PA3JIUYHBIX TMO3ULMK B
COTPYAHUYECTBE;

* hopmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO;

* IOTOBapHUBATHCS M IPUXOJIUTH K OOIIEMY PEUICHUIO B COBMECTHOM JIeATETHHOCTH, B TOM YHCIE
B CUTYAallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCAL:

* YYUTHIBATh U KOOPJIMHUPOBATH B COTPYAHHYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3HITNH IPYTUX
JIFOJICH;

* YYUTHIBATh Pa3HbIe MHCHUSI K MHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TTO3HUIIHIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUH U MOJIXOI0B K PEIICHHUIO MPOOJIEMBL;

* ApPryMEHTUPOBATh CBOI IMO3HUIMIO M KOOPJWHHUPOBATh €€ C MO3UIMSIMU IMApPTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM IE€ATEIbHOCTH;

* 3a7aBaTh BOIPOCHI, HEOOXOAMMBIC [UII OpraHW3allMd COOCTBEHHOW JEATEIHHOCTH U
COTPYJIHHYECTBA C TAPTHEPOM;

* OCYHIICCTBIIATh B3aWMHBIH KOHTPOJb W OKa3blBaTh B  COTPYJHHYECTBE HEOOXOAMMYIO
B3aHMMOIIOMOIIIb.



IIpeamernsbie:

- OpHUEHTHPOBATHCS B SBICHUSX U OOBEKTaX OKPYKAIOLIErO0 MHUpPA, 3HATh TPAHMUIIBI HX
IIPUMEHHUMOCTH;

- IOHUMATh onpezesieHus: (PU3NUECKUX BETMYUH U IIOMHUTH ONpeaesistomue GopMyIbl;

- MOHUMATh KaKuM (PU3NYECKUM MPUHLUIIAM U 3aKOHAM MOAYUHSIOTCS T€ WM MHbIE 00BEKTHI U
SIBJICHUSI IPUPOLBI;

- 3HAHWE MOJIEIIU MMOMCKa PEIICHU 1715 3a/1a4 110 (PU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJIEJIH SIBJICHUM 1 00BEKTOB OKPYKAIOIIETO MUPA;

- QHAIM3UPOBATh YCIOBUE 3a/1a4U;

- mepeOpMyIIMPOBATh U MOACIUPOBATh, 3AMEHATH UCXOTHYIO 3a/1a4y JIPYTOH;

- COCTaBJIATH IUIAH PELICHUS;

- BBIJIBUI'aTh U MPOBEPATH MPEJIaracMbl€ ISl PEILIEHUS TUIIOTESbI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMH OIICpallvsIMHU,

COCTABJIAIOIIHUMU ITIOUCK PCHICHUA 3ada9u.

Coaeprxanue MporpaMMbl BHEYPOUYHOH AeATEIbLHOCTH 7 Kiace

BBenenne. Bognoe 3ansarue. Llenu u 3agaun kypca. Texanka 6e30macHOCTH.

PoJib 3kcnepuMeHTa B JKH3HH 4YeJ0BeKa.

Teopusi: W3yunTb OCHOBBI Teopuu mnorpemHocreil. IlorpemHocTy OpsAMBIX U KOCBEHHBIX
W3MEpPEHHI, MaKCUMaJIbHAasi MOTPEIIHOCTh KOCBEHHBIX M3MEPEHUM, Y4YET IOrPEIIHOCTEN
U3MepeHuil npu noctpoeHuu rpadukoB. [IpencraBieHue pe3yabTaToB U3MepeHUl B (dopme
Ta0IuI] ¥ TpadUKOB.

Ilpakmuxa: OCHOBBI TEOPUHU MOTPELUIHOCTEW MPUMEHATH MIPU BBIIOIHEHUHU YKCIEPUMEHTATBbHBIX
3a/1a4, MPaKTHYECKUX padoT. (¢ ucnobp3oBaHueM odopynoBanus «Touka pocray)
Xapakmepucmuka 0CHOBHbIX 8U008 OesAMENbHOCTU.

[IpuBoauTe pUMepsl 0OBEKTOB HU3y4YeHHs] QU3HUKHU (pU3MUecKHue sBIECHUS, (PU3HUECKOe Tello,
BEIIeCTBO, (pusnueckoe nose). HabmonaTs n aHanm3upoBaTh (puzndeckue siBieHus (PUKCUpoBaTh
W3MEHEHUsT CBOWCTB OOBEKTOB, CpaBHUBAaTb uUX U 0000marp). I[lo3zHakomMuThCS C
HKCHEPUMEHTAIbHBIM METOAO0M HccliefoBaHus npupozabl. COopka mpuOOpPOB M KOHCTPYKLUH.
Hcnonb30BaHne W3MEpUTENbHBIX NPUOOpPOB. BrimonHeHne 1abOpaTOpHBIX M MPAKTUUYECKUX
pabot. JlmarHocTuka M ycTpaHEHHE HeHCIpaBHOCTeH mpuOOpoB. BricTpamBanue rumores3 Ha
OCHOBaHUU UMEIOIIMXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE JBMKeHUe. ['padudeckoe npencTaBieHUe IBUKECHUS.
Pemenne rpapuueckux 3amay, pacder MyTH U CpelHEH CKOPOCTH HEPABHOMEPHOIO JIBHKEHUS.
[lonatue uuepunu u uUHEpTHOCTH. LleHTpoOexkHas cuna. IIpumeHeHue MaHHBIX (U3NUECKUX
MOHATHUH B KU3HENEATENILHOCTH yesioBeka. Cujia ynpyrocTH, cujia TpeHHs..

IIpaxmuxa: VccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOUIEW B INpYKUHE, OT
crenenn aedopmanuu npyxuubel. Onpenenenue kodpduiveHta TpeHus Ha Tpubomerpe. (¢
HCNoJIb30BaHuEeM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUSL.

Xapakmepucmuka 0CHOBHbIX 8U008 OesSMENbHOCU.

Amnanu3z tabnun, rpagukos, cxeM. [Touck oObsicHeHus1 HabM0JaeMbIM COOBITHAM. Omnpenenenne
CBOMCTB IpHUOOPOB MO YepTeKaM M MOJEISAM. AHAIM3 BO3HHUKAIOIIMX MPOOJIEMHBIX CHUTYaIUH.
N300pakaTh CUCTEMY KOOPJHMHAT, BBHIOMpaTh Teno OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM
KoopauHaT. Mcnonb30BaTh cUCTEMY KOOPAUHAT [T U3y4EHHsI IPSIMOIMHENHOTO IBUKEHHUS TeTIa.
COopka mpubOpoB u KOHCTPYKIUi. Mcronb30BaHne U3MEPHUTENBHBIX MPUOOPOB. BrImomHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT (¢ McmoJb3oBaHueM obopyaoBaHusi «Touka pocray).
JIMarHOCTHKa M YCTpaHEHHE HEUCIIpaBHOCTEH npruOopoB. BricTpanBaHue rumnoTe3 Ha OCHOBaHUU



UMEIOIUXCS JaHHbIX. KoOHCTpyupoBaHMe U MoOJAEIMpoBaHHE. BrimosHeHWE 3amaHuil 1O
YCOBEPUICHCTBOBaHUIO TNpPHOOpoB. Pa3paboTka HOBBIX BapHAaHTOB OMNBITOB. Pa3paboTka u
MIPOBEpPKa METOJMKH SKCIIEPUMEHTaIbHONW paboThl. PaboTa B ManbIX rpynmnax. AHaJIU3HPYIOT,
BBIOMPalOT 1 00OCHOBBIBAIOT CBOE pelieHue, aeictus. [IpencraBieHue pe3ynbTaToB MapHOH,
IPYNIOBOM JEATEIbHOCTH. YUYacTHE B JMAJOre B COOTBETCTBUM C IPaBHIIAMU PEYEBOTO
IIOBEJICHMSL.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackaisg, THAPOCTaTHYECKOE IaBJICHHE, COOOIIAIOIIHECS
COCY/1bl, TUAPABINYECKHE MALTNHBI.

Ilpakmuxa: 3a0auu: BBITAJIKUBAIOINAS CWJIA B Pa3JIMYHBIX CHCTEMax; MPHOOpHI B 3agaydax
(coobmaronuecs: Cocyibl, TUAPABINYECKUE MAIIUHbI, pblYaru, OJIOKH).

DKcrepuMeHTANIbHBIE 3aJaHUS:

1) u3mepenue cuiibl Apxumea,

2) U3MEpEHNE MOMEHTA CUJIBL, IEHCTBYIOLIErO HA pbIvar,

3)u3mepenue paboOThl CUJIBl YIPYrOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO WIH
HETIOIBIKHOTO OJI0Ka (¢ MCImosIb30BaHneM 00opynoBanus «Touka pocray)

XapakmepucmuKka 0CHOBHbIX 8U008 OesIMENbHOCTU.

Anamu3 Tabnum, rpadukos, cxem. Ilomck oObsicHeHuss HaOmromaeMbIM coObITHSIM. COOpka
npuOOpoB W KOHCTpyKuMi. Mcnonb3oBaHWe WM3MEPUTENBHBIX NPUOOpOB. BrimomHenue
71a00paTOPHBIX U MPAKTHUECKUX paboT. J[MarHocTUKa U ycTpaHeHHe HEUCIPaBHOCTEH MpHOOpOB.
BricTpauBanne THIOTE3 HAa OCHOBAaHMM HMEKOIIMXCA JaHHBIX. KOHCTpyWpoBaHuEe W
MojienpoBanue. Pabora B ManbIxX rpymnax. AHaJIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pewenne, naeictus. IlpencraBiieHne pe3yabTaTOB NAPHOM, TPYIIIOBOM JIESTEIBHOCTH.
ITonroroBka cooO1ieHu U JOKIa10B. YUacTHe B AMAJIOre B COOTBETCTBUU C IPaBUIIAMH PEYEBOT0
IIOBE/ICHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIX Tell. Y cioBus paBHOBecus. MomenT cuibl. [IpaBuito
MOMeHTOB. IleHTp  Tskectu. MccinenoBaHwe — pasiMUHBIX ~ MEXAHMYECKMX  CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOJIB3YsI YCIOBHSI PABHOBECHS.

IIpakmuxa: VI3roToBieHne paboTarolei CucTeMbl 6JI0KOB.

Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

Ananus tabnuu, rpaduxos, cxeM. [louck o0bsicHeHus Habm0gaeMbIM COOBITUSIM. OmpeneeHue
CBOWCTB MpUOOPOB IO YepTexkaMm M MOJeNsiM. AHaJN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIUi.
HaGmronaTe neiicTBue MpOCTBIX MexaHU3MOB. [lo3HAKOMUTBCS C (U3UYECKON MOJIEIBIO
«abcomoTHO TBEpAOE Teioy». Pemars 3agaun Ha NMPUMEHEHHUE YCIOBH(IIpaBUIa) PABHOBECHS
peiuara. IlpuMeHsaTh ycnoBue (IpaBUJIO) pPAaBHOBECHUS pblyara sl OOBSICHEHMS JEHCTBUS
pa3NUYHBIX WHCTPYMEHTOB, HCIOJIb3YeMbIX B TeXHUKEe M B ObiTy. COopka mnpubOpoB u
KOHCTpyKUUK. Mcronb3oBaHue H3MEpUTENIbHBIX MpHOOpoB. BrimonHeHue nabopaTOpHBIX U
MPaKTUYECKUX paboT. /[narHocTika M ycTpaHeHHe HeucIpaBHOCTEN MpuOOpoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHWM MMEKOUIUXCS JaHHbBIX. KOHCTpyHpoBaHHE M MOJEIUPOBAHME.
BrinonHenue 3agaHuil MO YCOBEPIIEHCTBOBAHHMIO NpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOAMKHU IKCIIEPUMEHTATbHON PabOTHI.

Pabota B MasibIX rpynmnax. AHaIU3UPYIOT, BHIOUPAIOT U 000CHOBBIBAIOT CBOE pelLIeHHE, IEHCTBUA.
[IpencraBnenue pe3yabTaTOB MapHOW, TPYNIOBOM AesTeabHOCTH. [loaroTroBka cooOmieHud u
NoKJIa0B. OCYILECTBISAIOT CaMOOLIEHKY, B3aUMOOLIEHKY JEATEIbHOCTU. YUYacTHE B JUAJIOTE B
COOTBETCTBHUH C MPABWIAMH PEYEBOTO NOBEACHUS.

ABToMmaTHKa B Hallel xu3HU. [IpuMeprl nCOab30BaHUS ABTOMAaTHYECKUX YCTPONCTB B HAyKe, Ha
npou3BoJcTBE U B ObITY. CpeacTBa cBsizu. Panno u teneBuaeHne. ANbTepHATUBHBIC UCTOYHUKA
sHepruu. Buasl snexTpocraHimii. HeoOXoAMMOCTh 5KOHOMHMM TNPHPOJIHBIX PECYPCOB U
HCIOJIb30BAHUS, HOBBIX SKOJIOTHYHBIX U 0€30MacHbIX TeXHOIOrui. Hayka u 6e30macHOCTb JH0ACH.
Hemoncmpayuu: 1. poTomaTepuansl U Craiapl Mo Teme.

Jlabopamopnwsie pabome: 1.1I3ydeHne nelcTBUI CPEIICTB CBSI3U, PAJINO U TCICBUIACHHUS.
XapakmepucmuKka 0CHOBHbIX 8U008 OesMENbHOCTU.



CaMOCTOSITEIIHLHO

hopMymUpyrOT

IMO3HABATCJIBHYIO

3amady.  YMeEIoT

CIOCOOHOCTH C TIOMOIIHIO0 BOIIPOCOB JTI00BIBATh HEIOCTAIOIILYIO HH()OPMAITHIO.

TemaTH4yeckoe NMJIAHHPOBAHHE, / KJIACC

(wmm  pa3BUBAIOT)

Tema 3ansaTus

Ne | Jlara
/o | MpoBeACHUS
Ilnan | Pakr

Hcnoab3oBanue
o0opyaoBaHuUs EHTPA
€CTeCTBeHHOHAYYHOH U
TEXHOJIOTHYeCKOM
HaNpPaBJeHHOCTeH

«Touka poctay»

IIpumeuanue

1. BBenenmne (19)

BBoanoe 3anstue. Lenn u 3agaun | KomneiotepHoe

1 Kypca. TexHnka 0€30MacHOCTH. 000pyI0BaHHE

2. PoJib 3KCIepHMEHTA B :KM3HU YeI0BeKa (34)
Cucrema equHUL, IOHSTUE O Kommerotrepaoe

2 MPSMBIX U KOCBEHHBIX U3MEPEHUSIX | 000pyIOBaHUE
DU3NYECKUI IKCTIEPUMEHT. O0opynoBanue hinic
Busl (U3UYECKOrO | AEMOHCTpAITHIA
SKCTIEPUMEHTA.
[HorpemHocTh n3MepeHus. Bunbl
norpeurHoctel usmepenus. Pacuér

3 MOTPELTHOCTH U3MEPEHHSL.
JlaboparopHas pabota O6opynoBaHue st
«3mepenune o0bemMa TBEpAOTO T1a00paTOPHBIX padot u
tenay. [IpaBuma opopmireHus YYEHUYECKHX OIBITOB

4 nmabopaTopHOii paboTHI.

3. Mexanunka (84)
PaBHOMEpHOE 1 HEpaBHOMEpPHOE Ob6opynoBanue mis

5 JIBHDKEHHUSL. nabopatopHelx ~ pabor
Tpaduueckoe npecTaBeHHe YYEeHUYECKHNX ONBITOB (Ha 0aze

6 — koMIutekToB st OI'D)
Pemenne rpaduueckux 3amad,
pacder IyTU U CpeTHEH CKOPOCTH

7 HEPABHOMEPHOTO JIBUKECHHUS.
[lonsiTre MHEPIIMY U UHEPTHOCTH.
LenTpobexHas cuia.
Cuia ynpyrocTH, CHUjia TPEHHUS. O06opyaoBaHue st
JlaGopatopras paGota mabopaTopHBIX  paboT u
«HccnenoBanue 3aBUCUIMOCTH YUSHHIECKHX ONBITOR (Ha Gase
CHIIBI yTPYrOCTH, BO3HHKatomeii g | KOMIICKTOB JULA 0r3)
NpYy>XHHE, oT CTETIeHN
Jnedopmaruu

10 MIPYKAHBD.
JlabGopaTtopHas pabota
«Ompenenenne kodpuirenrta

11 TpPEeHHS Ha TPUOOMETPE».
JlabGopaTtopHas pabota O6opynoBanue st
«HMccnenoBaHue 3aBUCUMOCTH T1a00paTOPHBIX padot u
CHUJTBI TPEHUS OT CHJIBI YYEHUYECKHX OIBITOB

12 HOPMAaJILHOTO JIABICHUS».

4. T'uapocraTtuka (124)

13 ]

| IInotHOCTE. 3amaua naps ['epona

| O06opyoBanue IS




14 Pelenue 3a1a4 NOBBIIIEHHOM ACMOHCTpALH
CJIOXHOCTH Ha pacydeT IUIOTHOCTH
BEIIECTBA.
Pemennie 3a1a4 TOBBIIEHHON OO6opynoBanue JUTS
15 CII0KHOCTH JIEMOHCTpAIUH
JlaBneHne KHUIKOCTH U Ta3a. 3aKOH
16 IMackans
17 Coo0miaromuecs cocy/Ibl.
JlaGopaTopHas pabora Ob6opynoBanue Iyst
18 «Mzrorosnenue Monenu Gonranay | mabGopaTopHelx — pabor  u
YCHUYECKUX OIBITOB (H
JlaboparopHas padota yaenuHec 0 0193 (Ha Gaze
19 «M3roToBneHue MoeNM (POHTAHAY KOMIUICKTOB JUL
3akoH [lackans. [laBnenue B
JKUIKOCTSX U Ta3ax.
I'mapaBnuyeckre MalIHbL.
20 Coo0mIarIuecs: CoCyIbl.
BrlTankuparomas cuia. 3akoH ObopynoBanne TUTSE
21 Apxumena. JEMOHCTpALUI
JlaboparopHas pabota O6opynoBaHue 1yst
«BrlsicHeHUE YCIIOBHS IIIaBAHUS 71a00paTOPHBIX pador  m
22 TEI». YUYEHUYECKHX OIBITOB
brok 3apayu Ha 3akoH [lackans, ObopynoBanne TUTSE
23 3aKOH ApxuMera. JICMOHCTpAIUi
brok 3aga4 Ha 3axon Ilackans,
24 3aK0H Apxumesna.
5. Cratuka (104)
25 biok. Peryar. Ob6opynoBanue JUIS
PaBHoBecue TBepIbIX TEN. MOMEHT ACMOHCTpaln
26 cwbl. [IpaBuiio MOMEHTOB.
Hentp msmxectu. MHccnenoranue | OOGopynoBaHue TSt
27 Pa3IMYHBIX MEXaHUYECKHMX CHCTEM | JIEMOHCTpAIMii
KomOunmupoBaHHbIe 33124,
28 WCIIOJIb3YSl YCIIOBUS PABHOBECHSL.
KombOuHMpOBaHHBIE 33124,
29 UCTIONIB3YSl YCIIOBHSI PABHOBECHS
JlabGopaTtopHas paboTa O6opynoBanue st
«H3roroBnenne padoraromien nabopaTopHeIXx  pabor u
cucteMsbl 6510k0BY». OdopmiieHrne YUSCHHYECKHX OIBITOB (Ha 0aze
30 paboTHI. KoMILIEKTOB misa OI'D
Pa6ora Hax mpoekTom «biokm.
JlaGopaTtopHas pabota
« 3roToBienne padoTaromein
31 CUCTEMBI OJIOKOBY.
JlabGopaTtopHas pabota O6opynoBanue st
«UzroTtoBnenue padoTarouien 71a00paTOPHBIX pador wm
32 CUCTEMBI OJIOKOBY. YYEHUUYECKHUX OTBITOB
33 Odopmienue pabOTEHI. Kommsroteproe
34 3amuTa MpoeKTOB. obopyosarie




Y4yeOHO-MeTOAMYECKOE 0OOecniedeHne 00Pa30BaTeJIbHOIO MpoIecca:

Cnucok Jureparypsbi:
1.Illecrepuunos E.E., fpues M.H. Yue6ns1ii npoext - Mocksa 2019r

2.benosa T.I'. MccnenoBarenbekas U NPOEKTHAs AEATEIbHOCTh YUAIIMXCS B COBPEMEHHOM
oOpa3zoBanun//M3BecTusi pOCCUIICKOTro roCyJapCTBEHHOTO MEAarorndyeckoro yHuBepCuTeTa
A.N.I'epuena.-2018.

3.Ubparumona JI., 'annera 3. Jloruka opranu3amnuy ¥ MPOBEACHUS TPOCKTHO-
HCCIIEA0BATENIbCKOM IEITEIbHOCTH C yYalIUMUCS B 00111e00pa3oBaTeIbHOM
yupexaeHnn//O01ecTBo: COIMOIIOT S, IICUX0JI0Tus, ieaaroruka.-2016.Ne3.

4. BHeypouHas AeATebHOCTD IIKOJIBHUKOB. MeTOMYeCKuii KOHCTPYKTOP: TOCOOHE IIst
yautensi/ J1.B. I'puropses, [1.B. Crenanos. — M.:IIpocsemenue, 2011. — 223 c. -. (CtangapTsl
BTOPOI'O IIOKOJICHUS).

5.BHeypouHas aesaTenbHOCTh. [IprMepHBIi IIaH BHEYPOUHOH AESITEIBHOCTH B OCHOBHOM
mkodne: nocobue st yuutens/. B.I1. Crenmanos, [.B.I'puropses — M.: IIpocemienue, 2014. —
200 c. -. (CranmapTbl BTOPOTO MOKOJICHHUS ).

6. Paboune mporpammel. @usnka. 7-9 knaccel: yueOHO-MeTonmueckoe nocobue/coct. E.H.
Tuxonosa.- M.:/Ipoda, 2013.-398 c.

7.3anumarensHas ¢usuka. [lepensman .. — M. : Hayka, 1972.
8. Xouy 0bITh KynmuOunsiM. Dnermanckuit .. — M. : PUL] MK]/I, 2002.

9. ®usuka /g yBrnedeHHbIX. Kubanpuenko A. 4., Kubansuenko M.A.— PoctoB v//l. : «Denukey,
2005.

10Kaxk cTaTh yueHbIM. 3aHsTHS 110 PU3MKE 15 cTapiiekaaccHukoB. A.B. Xyropckuii, JI.H.
Xytopckuii, .C. Macnos. — M. : I'no6yc, 2008.

HNHTepHeT-pecypcebl:
1. Caiir quist yuureneit u pogureneii "BrexnaccHsie Mmeponpusitus” - Pesxumpoctyna: http://school-
work.net/zagadki/prochie/

2.Caiit MunucrepctBa obpazoBanus M Hayku Poccuiickoit ®enepauuu - Pexum goctyna:
http://mon.gov.ru/pro/

3.Enunas xomrekius L{ugposeix OOpa3oBaTenbHBIX pecypcoB - Pexxummoctyna: http://school-
collection.edu.ru/

4. Nznatensckuii oM "IepBoe ceHTsOps” - Pexxum goctyna: http://1september.ru/

5.IlpoexTHass  nmesrenpHOCTh  ydammxcss /[ aBr.-coct.  M.K.IocmognukoBa u  jp..
http://www.uchmag.ru/estore/e45005/content

MarepuajabHO-TeXHHYECKOe ofecneyeHne 00pa30BaTebHOIO Npomecca:

Hudposas naboparopus «Touka Poctay.
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