Pabouas nporpamma
BHEYPOUYHOM 1eATeJIbHOCTH

«(I)mmca B OIIbITax, 3a1a4ax 1 3KCHepI/IMeHT3X»
nJig 7-9 kiaccos

IlosicHuTe IbLHAA 3aNMUCKA

[TporpamMma BHEYpOUHOI JesTenbHOCTH «PU3MKa B ONbITaX, 3a7adyax U dKCIepUMEHTax» it 7-9 kiaccoB paccuutaHa Ha 102 yaca (luac B
HEJIETI0, B KXK/IOM KJIACCe), COCTABJICHA 1 pa3pabdoTaHa B COOTBETCTBHU C HOPMATUBHBIMHU JOKYMCHTAMHU:

- 3akoH «O0 obpa3oBanuu B Poccwuiickoit @enepanuny, 2012.

- IloctanoBnenue I'maBHOro rocynapctBeHHoro canutapHoro Bpada P ot 29.12.2010 Nel89 «O6 ytBepxkaenuu Caunllun 2.4.2.2821-10
«CaHUTapHO-3MUAEMHOIOIHUECKHE TPEOOBaHUS K YCIOBHSIM U OpraHU3alui 00yUYeHHs B 00111€00pa30BaTEIbHbBIX YUPEKICHUAXY.

[Tpuxa3z MunuctepctBa oopazoBanus Poccuiickoit ®eneparuu ot 17 gexadps 2010 Ne 1897 «O6 yrBepxkaeauun @I'OC OO0O».

OcHoBHast 00pa3zoBaTenbHasl IPOrpaMmMa HIKOJIbI.

[Tporpamma pa3BUTHS MIKOJIBI .

Asropckoii mporpammbl Llynexko E.M., Ilynexko A.T. ®usmka: mporpamMMa BHEYPOYHOHW IESITEIBHOCTH Ui OCHOBHOHM HIKOJNBI: 5—6
kinacc/E.M. Hlynexko, A.T. [lynexko. — M.:BMUHOM. JlabopaTtopus 3Hanuit, 2013.

[Tonoxenue 06 opranu3aluy JOMOJTHUTEIBHOTO 00pa3oBaHus B mikose oT 01.09.2012 Ip. Ne82.

[Tonoxenue o pabouei mporpamme BHEYpouHOH nesitenbHocTH OT 02.09. 2013 TTp.Ne§1.

[Tporpamma npeacTaBieHa B OOLIEMHTENIEKTYaJIbHOM HaIllPaBJIEHUU BHEYPOUHOU JIEATEIBHOCTH 00pa30BaTENbHOIO YUPEKICHUS.

AKTYaJIbHOCTB CO3/1aHHUS NPOrPaMMBbl.

CornacHo ®@I'OC BHeypouHasi J1€ATEIbHOCTh PAacCMaTPUBAETC KaK CIELUaIbHO OpPraHU30BaHHAsA JESATEIbHOCTh OOYYalOIIMXCS B paMKax
BapUaTUBHON 4acTH OOpa30BaTEIbHOIO IJIaHAa. DTO COBOKYIMHOCTb BCEX BHJIOB JAEATENBHOCTH YYAIIMXCs, B KOTOPBIX PELICHHE 3a/lay BOCIUTAHUS
nocturaercs Haubosee ycnenrHo. BHeypouHas pabota 1o mpeaMeTy OpHeHTHPOBaHA Ha CO3[JaHUe YCIOBUM JIIsl HEOPMaIbHOTO OOIEHUS ydaluXxcs
U MMEET BBIPAXEHHYIO BOCHUTATENBbHYIO M COLMAIBHO-TIEJAarOTHYECKYI0 HAIPAaBICHHOCTh, B YaCTHOCTH CHOCOOCTBYET BCECTOPOHHEMY pPa3BUTHUIO
(hU3UYIECKOTO MBINIIIEHUS 00yJaromuxcs 7-9 Kiaccos.

Taxoke, ucxons M3 3almPOCOB YYAaCTHHKOB OO0pa30BaTEIBHOIO IpoIEcca: YYEHUKOB, DPOAUTENIEH BBIICHUIOCH 3aWHTEPECOBAHHOCTh B
Heo0X0IuMOCTH (HOPMHUPOBAHMSI €CTECTBEHHOHAYYHON KapTUHBI MHpa y 00y4aromuXcsl, MPAKTUYECKUX U UCCIIEI0BATEIbCKUX HABBIKOB,

Ieas nporpamMmmbl: GOpMHPOBAHUE YCTONYMBBIX 3HAHUN MO KypCy (PU3UKH, HEOOXOAUMBIX JUIs IPUMEHEHHUSI B MPAKTHYECKON JEATEIbHOCTH,
MIOCTAaHOBKH OMBITOB, PEIICHUS 3a/1a4, ISl U3yYEHHS] CMEKHBIX AUCLIUILINH, JUIS IPOIOJKEHUST 00pa30BaHHUS.

3agauyu nporpaMmsbi:

® [IOJrOTOBKA yyalllUXCs K U3YUYEHUIO CHCTEMAaTUYECKOT0 Kypca (hU3HKH;
e (opMHUpOBaHHE U PA3BUTHE OCHOB YNTATEIHCKOW KOMIIETCHIINH;
® UCMOJb30BaHUE MH(POPMALMOHHBIX TEXHOJOTHH JJIsl peleHus 3a1ad (moucka HeoOXoauMoil mHdpopmauu, ohopMICHUS Pe3yIbTaTOB



paboThI);

e (opmupoBaHHe YOSKICHHOCTH B IO3HABAEMOCTH OKPYKAIOIIET0 MUPA U TOCTOBEPHOCTH HAYYHBIX METO/IOB €T0 N3YyUEHUS;

e (opMHupOBaHME Yy YydYallUXCsi YMEHHH HaAOJIOAaTh TNPHUPOJIHBIC SBICHUS W BBIIOIHATH OIBITHI, J1a0OpaTopHble pPadOTHI U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB, IUPOKO IPUMEHSIEMbIX B IPAKTUYECKOH KU3HU;

e (opmupoBaHHe YOS KJICHHOCTH B IO3HABAEMOCTH OKPYXKAIOIEro MUpa U JOCTOBEPHOCTU HAYYHBIX METO/I0B €0 U3yUEHUS;

® BOCINUTaHHE MHUIMATUBHOW, OTBETCTBEHHOM, LI€I€yCTPEMIICHHOM JIMYHOCTH, YMEIOUIEH NMPUMEHATh, ITOJIyY€HHBIH 3HAHUS U YMEHHUS B
COOCTBEHHOM MPAKTHUKE.

[Iporpamma «®Pu3uka B OIbITAX, 3a/a4ax U SKCIEPUMEHTAX» OCHOBAHA HA aKTUBHOW JIEATENLHOCTH JETEH, HalpaBIEHHOW Ha 3apOKICHUE,
HAKOIJICHUH, OCMBICIICHUE M HEKOTOPYIO CUCTEMATU3aLUI0 (PU3UIECKOM HH(POpMALIHH.

JlaHHas mporpaMMma meAarorm4eckKd Lejecoodpa3sHa, T.K. OHa oOO0ecleYMBaeT pPa3HOCTOPOHHIOK MPOINEAECBTUKY (HU3UKH, I103BOJISET
WCIOJIb30BaTh B MHIMBUIYaJbHOM II03HABATEIILHOM OIBITE PEOCHKA pa3IMYHbIE COCTABIISIONINE €T0 CIIOCOOHOCTEH; OO0JIbIIIOe BHUMAHUE YACTSACTCS
(OpMHPOBAHHIO HABBIKOB BBINOJIHEHUS TBOPYECKMX M J1a0OpPAaTOPHBIX pabOT, PELICHUIO YINIyOJEeHHBIX 3a1ady Mo (HU3UKE, 4YTO CIOCOOCTBYET
(bopMHIpOBaHUIO y 00YYAIONIMXCS MPAKTHYECKUX U HCCIIEIOBATEIbCKUX HABBIKOB.

IIporpamMa BHeypo4HOIi JesiTesibHOCTH «®PHU3HKa B ONBITAX, 32/1a4aX U IKCIEPUMEHTAX» VI 7-9 KJIACCOB COCTABJIEHAa HA OCHOBe
NporpamMm:

1. IlpumepHoil 0ocHOBHOI 00pa30BaTeNLHONW MPOrpaMMbl OCHOBHOIO 0O0IIero odpa3oBaHus (pelieHue (enepanbHOro yueOHO-METOIUYECKOro
o0BeMHEHUS 10 001IeMy 00pa3zoBaHuto, mpoTokoi oT 08.04.2015Ne 1/15);
2. Asropckoii mporpammsl 1o ¢usuke A.B. Ilepbimknna Bxoasmeil B cOopHuk pabouux mporpamm «lIporpammel o6mieo0pa3oBaTenbHBIX
yupexaenuii: dusuka, 7-9 kimacca», coctaBurens: E.H. Tuxonosa «IIporpammer 00111e00pa3oBaTeibHBIX Yupexaenuii: @usuka , 7-9 kiaccay.-
M. Ipoda, 2015.
IInanupyemsble pe3yJibTaThl 0CBOCHHS MPOrPaMMbl BHEYPOUHOIi JeATeIbHOCTH «PU3MKa B ONBITAX, 32/1a4aX H IKCIIepUMeHTax» B 7-9
KJIaccax.

Peanuzanus nporpaMmsbl ciocOOCTBYET JOCTHXKEHUIO CIEAYIOIIUX Pe3yJIbTaTOB:

JInyHoCTHBIE:

B cepe mMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

e yuyeOHO-TI03HABATENIbHBIM HHTEPEC K HOBOMY yUeOHOMY MaTepHajly U criocobaM pelieHus HOBO 3a/1auu;

e OpUEHTAIIUS HA MIOHUMaHKE PUYHMH yclieXa BO BHEYU€OHOM AeITeTbHOCTH, B TOM UKCIIE HA CAMOAHAaIN3 U CAMOKOHTPOJIb pe3yJjibTaTa, Ha aHaJIu3
COOTBETCTBHS PE3yJIbTaTOB TPEOOBaHUAM KOHKPETHOH 33/1a4H;

e CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOI 1eATeIbHOCTH;

Obyuarowuiica noxyyum 03MOACHOCMb OJis POPMUPOBAHUA:

e BHYTPEHHEH MO3MIIMU HIKOJbHUKA HAa YPOBHE IMOJIOKUTEIBHOTO OTHOUIEHMS K IIKOJIE, TOHUMaHUS HEOOXOUMOCTH yU€HUS, BBIPAXKEHHOTO B
npeobaaiaHuK yueOHO-T103HABATEIbHBIX MOTHBOB U MIPEANOYTEHUH COIIMATIBHOIO CIIOCO0a OIIEHKU 3HAHMIA;

e BBIp@XEHHON yCTONYMBON yueOHO-TI03HABATEIbHON MOTUBALIUU YUCHHUS;

* YCTOWYHMBOI'O y4eOHO-TO3HABATEIHHOTO HHTEPEca K HOBBIM OOIIMM CIIOCO0aM pelieHus 3ajau.

MeTanpeameTrHblie:

B cdepe peryasiTHUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUN yUaluXcs:



e TUTAHUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C IMIOCTABJICHHOM 3a7aueii ¥ YCIOBUSMU €€ peaTn3alii, B TOM YKCJIe BO BHYTPEHHEM ILIAHE;

e YUUTHIBATh YCTAHOBJICHHBIE MPAaBUJIA B INIAHUPOBAHUU U KOHTPOJIE crioco0a peleHus;

e OCYIIECTBJISATH UTOTOBBIN U MOLIArOBBIA KOHTPOJIb 110 PE3YJbTATy;

e OLICHUBATH MTPABHJIBHOCTH BBIIIOJIHEHUS ACHCTBUSI Ha YPOBHE aJIeKBaTHON PETPOCHIEKTUBHOMN OLIEHKHU COOTBETCTBUS PE3YyIbTaTOB TPEOOBAHUIM
JIAHHOM 3aJa4M U 3aJa4HON 00J1acTH;

e aJICKBaTHO BOCIIPUHUMATH IIPEJIOKEHUS U OLICHKY YUUTEJeH, ToBapullel, poauTenell U Ipyrux Jroei;

e pa3IMuaTh CIIOCO0 U Pe3ybTaT JCHCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMCA:

e B COTPYIHUYECTBE C yUUTEIIEM CTaBUTh HOBBIC YUeOHbBIC 33/1a4H;

e IIPOSIBIISITH TIO3HABATENIbHYIO HHUIIMATUBY B YYEOHOM COTPYIHUYECTBE;

e CAMOCTOSITENILHO a/ICKBATHO OIICHWBATH MPABUIIBHOCTh BBIMTOJHEHUS ACHCTBUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI B UCIIOJIHEHHE KaK I10
XOJy €ro peaau3allii, TaK U B KOHILIE ACHCTBHUS.

B cdepe no3naBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX AEHCTBUI yUaIIMXCS:

e OCYIIECTBIISITH TOUCK HEOOXOAUMOI HH(OPMAIIUH /ISl BBIIIOJIHEHUSI BHEYUEOHBIX 3a/IaHU C HCIIOIb30BaHUEM YUeOHOM TUTepaTyphl U B
OTKPBITOM WH(POPMALIMOHHOM MIPOCTPAHCTBE, YHIUKIIONEANH, CIIPABOYHHUKOB (BKJIIOUAs 3JICKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE
Hurepnera;

e OCYIIIECTBIISATH 3aUCh ((PUKCAIUIO) BEIOOPOUHOM HHDOpMammK 00 OKpYIKAIOIIEM MUPE B O ce0e cCaMOM, B TOM YHCIIE C IIOMOIIBIO
nactpymenTtos KT

e CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHON M MUCBbMEHHOM (hopme;

e IPOBOAUTH CPABHEHHE U KJIACCU(PHUKAIIMIO MO 3a/laHHBIM KPUTEPUSIM;

e YCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBSA3H B M3y4YaeMOM KpyTe SIBICHUII;

e CTPOUTH PACCY’KICHUS B OpME CBSI3U MPOCTHIX CYkACHUN 00 00BEKTE, €r0 CTPOEHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 03MOHNCHOCIb HAYUUMbCAL:

e OCYIIECTBIISATh PACUIMPEHHBIN MOUCK HH(POPMAIIUH C UCIIOJIb30BAHUEM pecypcoB OuOInoTek u cetu MHTepHer;

e 3aMUCHIBaTh, PUKCHUPOBATH HHPOPMAIUIO 00 OKPYKAIOIIUX SIBICHUSX C moMolsio naetpymentos UKT;

e OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (opMe;

e OCYILIECTBIATH BBIOOP Haubosee 3(hpeKTUBHBIX CIIOCOOOB pElIeHUs 3a1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHA;

e CTPOUTH JIOTUYECKOE pacCykI€HHE, BKIIOYAIOIIee YCTAHOBICHHE TPUUYUHHO-CIIEICTBEHHBIX CBSI3€il;

e MOTYT BBIUTH Ha TEOPETUUECKHUI YPOBEHb PEIICHUS 3a7a4: PEIIeHUE 110 ONpeAeICHHOMY TIaHy, BIaJICHHEe OCHOBHBIMH IPUEMAMH PEIICHUS,
OCO3HAaHUS JAESITEbHOCTH MO PEIICHUIO 3a/IauH.

B chepe koMMyHHKATHBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHUI yUaIUXCS:

e aJICKBAaTHO MCIT0JIb30BaTh KOMMYHHUKATUBHbBIE, MIPEXK/I€ BCETO — peUeBbIe, CPECTBA JIJIS PELICHHs] pa3IMYHbIX KOMMYHHKAaTHUBHBIX 3a/a4,
CTPOUTH MOHOJIOTHUECKOE COOOIIEHNE, BIIAIETh AUATOrnYecKoi (opMOii KOMMYHMKAIIUHU, UCTIONB3Ysl, B TOM uncie cpeacTtBa U uHcTpymMenTsl UKT u
JUCTAaHIIMOHHOTO OOIIEHMUS;

e JIOIIYCKaTh BO3MOXKHOCTb CYIIECTBOBAHHUS y JIFOICH Pa3IMUHBIX TOUYEK 3PEHUS, B TOM YHUCIIC HE COBIAAIONIUX C €T0 COOCTBEHHOM, U
OpPUEHTHPOBATHCS Ha MO3ULIMIO TAPTHEPA B OOIIEHNUN U B3aUMOICHCTBUU;



® YUUTBIBATH Pa3HbIC MHCHHA U CTPEMHUTLHCA K KOOPAWHALIUN PA3JIMYHBIX HO3PH.[PII>1 B COTPYAHHUYCCTBE;
e (hopmynpoBaTh COOCTBEHHOE MHEHHE M ITO3HIIHIO;
e JOTOBApUBATHCA U IIPUXOJUTH K 06H_[€My PCIICHUIO B COBMECTHOU ACATCIBHOCTH, B TOM YHCJIC B CUTyallul CTOJIKHOBCHHA MHTCPECOB;
Obyuarowuiicst NOIY4Um 803MONCHOCHL HAYUUMbCSL:
e YUUTBIBATh U KOOPJMHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHOM MO3ULIMH IPYTHX JIIOIEH;
e YUUTHIBATh Pa3HbIC MHCHUSI K HHTEPEChI 1 00OCHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;
e IOHUMATh OTHOCUTEIHLHOCTh MHEHUU U MoAXoa0B K pCIICHUIO HpOGHeMH;
e APTYMEHTHUPOBATH CBOIO IMO3UITUIO U KOOPJIMHUPOBATH €€ C MO3UITUIMHU ITAPTHEPOB B COTPYTHUUECTBE MPH BHIPAOOTKE OOIIETO pelIeHHUs B
COBMECTHOH JI€SATCILHOCTH;
e 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3alui COOCTBEHHOM NESTENBHOCTH U COTPYIHUYECTBA C TAPTHEPOM;
® OCYHICCTBJIATH B3aMMHBIN KOHTPOJIb XU OKa3bIBaTh B COTPYIHUYCCTBC H€O6XOIII/IMyIO B3aUMOIIOMOIIIb.
IIpexmeTHbIE:
— OPHUEHTHPOBATHCS B SBJICHUSIX U O0BEKTAX OKPYKAIOIIETO MUPA, 3HATh IPAHULIBI UX TPUMEHUMOCTH;
— TIOHHMMATh OTNpeAeNeHUs PU3NYECKUX BETUYUH U TIOMHUTH ONpeAeNstonue GopMyIbl;
— IIOHUMATh KaKUM (PU3NYECKUM MPUHIIAIIAM U 3aKOHAM TOYMHSIOTCS T€ WM HHBIC 0OBEKTHI U SBJICHUS IPUPOIBI;
— 3HaHHWE MOJICTIU TIOMCKA PEIICHUH NI 3a/1a4 110 (PHU3HMKe;
— 3HATh TCOPETUYECKUE OCHOBBI MATEMATUKH.
— TpuUMeYaTh MOJENH SBJICHHUIN U 00BEKTOB OKPY>KAIOIIET0 MUPA;
— AHAJIM3HUPOBATh yCIOBUE 3a/1a4H;
— mnepedopMyIHpOBaTh U MOJAETUPOBATH, 3AMEHSITH HCXOIHYIO 3a71a4y JIPYTOii;
— COCTaBJIATH IUIaH PELICHHUS;

— BBIABUTATb U NPOBECPATH NPCAJIaracMbIC IJid PECIICHUA T'MITOTE3bI,
— BJIaJ€Tb OCHOBHBIMH YMCTBCHHBIMH OIICpaAllUAMHU, COCTABIAIONIMMU IMOUCK PCUHICHUA 3aJa4YH.

CoaeprxaHue nmporpaMMbl BHEYPOUHOIi 1eSITeIbHOCTH

7 knace

BBenenue. Beognoe 3anstue. llenn u 3agaun kypca. Texnruka 6€30macHOCTH.

PoJsb 3xciepuMeHTa B AKH3HH Ye10BeKa.

Teopus: 3yuuTh OCHOBBI TeOpHH MorpentHocTeil. [lorpenHocTi npsMbIX U KOCBEHHBIX U3MEPEHUH, MaKCUMallbHas MOTPEIIHOCTh KOCBEHHBIX
M3MEPEHUH, yueT MOrpelHoCTe n3MepeHnit Mpu MocTpoeHuu rpadukos. [IpencraBnenue pe3yabTaToB U3MEpeHUd B opMe TabIHIl U TPapUKOB.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPEUTHOCTEN MPUMEHSATH IPU BHIIOIHEHUH SKCIIEPUMEHTAIBHBIX 3314, MPAKTUYECKUX padoT.

Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCHIU.

[IpuBonuTe npruMepsl 00BEKTOB M3ydeHUs (u3uku (pusmueckue sBieHUs, PU3NYECKOE TeNO, BEIIEeCTBO, gu3nyeckoe mnose). Habmonats u
aHATM3UpPOBaTh (U3NUECKUE sBICHUSA ((PUKCUPOBATH HM3MEHEHHUS CBOMCTB OOBEKTOB, CpaBHMBATh WX U 0000mats). Ilo3HakomMuThCS C
HKCHEPUMEHTAIBHBIM METOA0M HCCIEI0BaHMUs NMPHUPObI (BOCIPOU3BOIUTH, (PUKCHPOBAaTh U3MEHEHMs CBOMCTB 00beKTa, aHanu3upoBaTb. COopka



npuOOpOB U KOHCTPYKIMH. VIcronbp3oBaHWe W3MEPUTENBHBIX MPUOOPOB. BhIMOTHEHHE Ta00paTOPHBIX W MPAKTHYECKUX pabor. J[marHoctuka u
yCTpaHeHue HeucnpaBHocTel mpuOopoB. BeicTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopusa: PaBHOMepHOE U HepaBHOMepHOe JBHkeHUeE. ['paduueckoe npeacrapieHue ABmxkeHus. Pemenue rpaguueckux 3ajgad, pacueT MyTH U
CpeaHel CKOPOCTH HepaBHOMEPHOTO JABMKeHUs. [loHsTre nuHepuu u nHepTHOCTU. LlenTpobexkHas cuna. IlpumeHenne nanHbIX (pU3HUECKUX MOHATHIA
B JKU3HEAEATEIBHOCTU YesloBeka. Cuia yrnpyrocTu, CHiia TPEeHUsI.

Ilpaxmuxa: ViccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIONICH B MPYXKUHE, OT CTeneHH nedopmanuu npykuHbel. OnpenerneHue
koa¢dunmenTa TpeHus Ha Tpubomertpe. MccnenoBanyue 3aBUCUMOCTH CUITBI TPEHUS OT CUJIbI HOPMAJIbHOTO JaBJICHUS.

Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!

Amnanu3 Tabnun, rpadukos, cxem. [Touck o0bsicHeHNs HaOIIOgaeMbIM COOBITUAM. OTnpeienieHre CBOMCTB MPUOOPOB MO YepTeKaM U MOJENsAM. AHATIN3
BO3HUKAIOIIUX TPOOJEMHBIX CHUTyalui. M300pakaTh CUCTEeMy KOOPIHMHAT, BBHIOMpATh TEIO OTCYETAa M CBSA3BIBATH €r0 C CHCTEMOW KOOpPIWHAT.
Hcnonb30BaTh cUCTEMY KOOpAWHAT ISl M3y4YeHUs NPSIMOJMHEHHOro ABrkeHusa Tena. (COopka mpubopoB M KOHCTpyKuui. lMcmonb3zoBaHue
M3MEPUTENIbHBIX TPUOOPOB. BrinonaHeHne 1abOpaTOPHBIX W MPAKTHYECKUX paboT. JMarHocTHka M yCTpaHEHHE HEUCHPABHOCTEH MPUOOPOB.
BricTpanBaHue runore3 Ha OCHOBaHUM UMEKOLUXCS JaHHBIX. KOHCTpyHpoBaHue U MOJeNMpoBaHre. BoinoaHeHne 3aJaHnid 110 yCOBEPIIEHCTBOBAHUIO
nprbopoB. Pa3paboTka HOBBIX BApHAHTOB OMBITOB. Pa3paboTka W MpoBepKa METOIUKH SKCIICPUMEHTAIBLHOW padoThl. PaboTra B Malbix Trpymmax.
AHanu3upyloT, BEIOUPAIOT U 0OOCHOBBLIBAIOT CBOE pelieHue, aerctBud. [IpencraBienue pe3yinbTaToB MapHOM, TPYNIOBOM EATENbHOCTH. YUacTue B
JIMAJIOTe€ B COOTBETCTBUU C IIPABUIIAMH PEUYEBOTO MTOBEIACHUS.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH [lackans, TuapocTaTHUECKOE aBIIEHUE, COOOIAIOIINECS COCYAbl, THIPABINYECKUE MAITUHBL.

Ilpakmuka: 3a0auu. BHITAIKWBAIONIAS CUJIA B PA3UYHBIX CHCTEMaxX; MPUOOPHI B 3a7adax (COOOIIAIOMIUECS COCYIbI, THIPABIUYECKHAE MAIIHHBI,
pBIyary, OJ10Kku). DKCIepUMEHTaNbHbIE 3aaHus: 1) u3MepeHne cuiibl Apxumena, 2) i3MepeHre MOMEHTAa CHIIBI, ICWCTBYIONIETO Ha pblyar, 3) u3MepeHue
paboOTHI CHJIBI YIIPYTOCTHU MIPU TOIBEME TPy3a € MTOMOIIBIO TTOJABMYKHOTO WJTM HEMOABUKHOTO OJI0Ka.

Xapaxmepucmuka 0CHOBHBIX U008 0esTMENbHOCIU
Amnanu3 tabmun, rpadukos, cxeM. [Touck o0bsicHeHUsT HAOMIOaeMbIM COOBITHSIM. OTIpeiesIeHue CBONCTB MPUOOPOB IO YePTEKAM U MOJEISIM. AHATTU3
BO3HUKAIOMIUX MPoOIeMHbIX cuTyanuid. COopka mpruOOpoB 1 KOHCTPYKLUHN. Vcronbp3oBaHe H3MEpUTENbHBIX TPUOOpOB. BrimonHeHne 1abopaTopHbIX
U TpakTH4YeCKuX padoT. /lmarHocTuka W ycTpaHEHHWE HEHCIpPaBHOCTEW MpuOOpoB. BrICTpanBaHWe TUIIOTE3 HA OCHOBAaHUM HUMEIOIIMXCS JaHHBIX.
KonctpyupoBanue u mojenupoBanue. PaboTa B ManbIX Tpymmax. AHaIM3UPYIOT, BBIOMPAOT M OOOCHOBBIBAIOT CBOE pEIICHUE, JCHCTBHSL.
[Ipeacrasnenue pe3yabTaTOB MApHOM, TPYMIIOBOM AesTeNbHOCTH. [loaroroBka cooOmeHHW W JTOKIAJ0B. YYacTHE B JUAJIOTe B COOTBETCTBUU C
MpaBUJIaMU PEUYEBOTO MOBEICHHUS.

Craruka.

Teopusa: bnok. Peruar. PaBHOBeCHE TBEPABIX TEN. Y Cl0BUsA paBHOBecUs. MoMmeHT cuibl. [IpaBuno momenTtos. LlenTp Tsxectu. McenenoBanue
Pa3IMYHBIX MEXaHUYECKUX CUCTeM. KOMOMHUPOBAHHBIC 3a/1a4H, UCTIOJIb3Ysl YCIOBHUS PABHOBECHSI.

IIpakmuxa: VI3roToBieHHnEe paboTaroIel cCUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

Amnanus Tabnui, rpadukos, cxeMm. [Touck oObsicHeHus HaOmMonaeMbIM coObITUAM. OmpeesieHe CBOMCTB MPUOOPOB MO YepTeKaM U MOJIEIISIM.
AHanu3 BO3HUKAIONTUX MPOOJIIEMHBIX cuTyanuii. HabmonaTe qeicTBre MpOCThIX MeXaHU3MOB. [103HAKOMUTBCS ¢ PU3HUECKOW MOJENBIO «abCOTIOTHO



TBEpAOE Teaoy». Pemars 3a1aun Ha NMpUMEHEHHUE YCIOBMs(IIpaBuia) paBHOBeCHs pbldyara. [IpuMeHsTh ycioBue (IpaBHUIIO) paBHOBECHS pblyara s
OOBSICHEHHS JIEHCTBUSL PA3IUYHBIX WHCTPYMEHTOB, HCIOJB3YEMbIX B TEeXHHKE M B ObITy. COopka mpubOpoB M KOHCTpykuuil. Mcmonb3oBaHue
M3MEPUTENIBHBIX MPUOOPOB. BrImonHeHue 11a0OpaTOPHBIX M MPAKTHYECKUX padoT. J(marHoctmka W ycCTpaHEHHE HEUCIPAaBHOCTEH MpPUOOPOB.
BricTpanBaHue runore3 Ha OCHOBaHWU UMEOUIUXCS TaHHbIX. KOHCTpyHnpoBaHue U MoJeInpoBaHue. BollonHeHne 3aJaHuii 110 yCOBEPLIEHCTBOBAHUIO
npubopoB. PazpaboTka HOBBIX BapuaHTOB OMBITOB. Pa3paboTka u mpoBepka METOAMKH SKCIIEPUMEHTAIHHON pabOTHI.

PaGora B manbix rpymnmnax. AHaJIU3UPYIOT, BHIOMpAIOT U OOOCHOBBIBAIOT CBOE pelieHue, AeictBus. llpencraBieHue pe3yibTaToB MapHOM,
rpynnoBoi nearenbHocTd. [loaroroBka coodmenuil 1 qoki1agoB. OCyIECTBISIIOT CaMOOLIEHKY, B3aUMOOLIEHKY JIEATEIbHOCTH. Y4acTue B JUajore B
COOTBETCTBHUH C MPABWIAMH PEYEBOTO NOBEACHUSI.

8 knace

TenoBble sABICHUS.

TennoBoe pacmupenue Ten. [Ipoueccsl aBaeHus U OTBEpeBaHUs, UCIIAPEHUS U KOHAEeHcaluy. Temnonepenayda. BiaxkHOCTh BO31yXa Ha pa3HbIX
KOHTHUHEHTAX.

Hemoncmpayuu: 1. Habmonenue TasHus jipja B Bojie. 2. CKOpOCTH MCTIapeHus pa3InyuHbIX )KuakocTel. 3. TernoBele apurarenu Oy Iymero.

Jlabopamopnvie pabomui: 1. I3MeHeHHsI ITMHBI TeJla IPY HAarpeBaHUU U oxjiaxaeHuu. 2. OtimBka napadunoBoro conaaruka. 3. Habmonenne
3a [u1aBjaeHueM Jipaa 4. OT yero 3aBUCUT CKOPOCTh McnapeHus xuakoctu? 5. HabnroaeHue TermonpoBoJHOCTH BOABI M BO3AyXa.

Xapakmepucmuka 0CHOBHbIX 6UO0E 0eAMENbHOCHU!

CamocrosaTenbHO (HOPMYITUPYIOT TO3HABATENBHYIO 3a7ady. YMEIOT C TIOMOIIbI0 BOIPOCOB JOOBIBATH HEAOCTAMOIIYIO HWH(POPMAIHIO.
Vcnonb3oBaHue M3MEpUTENbHBIX MPHOOPOB. BhinongHeHHe 1a0OpaTOpHBIX M MpaKTHUYECKUX padoT. JIMarHOCTHKa M yCTpaHEHHE HeHCIIpaBHOCTEH
npubopoB. BricTpanBaHue THMIOTE3 Ha OCHOBAaHMU MMEIOIIMXCS JaHHBbIX. KOHCTpywpoBaHue W MoJelvpoBaHME. BrinonHeHue 3afaHuil 1o
YCOBEPUIEHCTBOBaHUIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka U MpoBepka METOJIMKU SKCIEpUMEHTaNbHOM paboThl. PaboTa B
MalblX Tpymnnax. AHaTU3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE pelieHue, nedcTBus. lIpenctaBieHue pe3ysbTaToOB MNapHOM, TPYNIIOBOM
JESATEIBHOCTH. Y4acTHe B AUAJIOTE B COOTBETCTBHUHM € ITPaBHIJIAMU PEUEBOTO MIOBECHUS.

DJleKTprYecKHe SIBJIeHHUS.

Muxkpomup. Moaenu atoma, cymiectBoBasiime A0 Hayana XIX. Mcropust OTKpbITUS U JeHCTBUS TalbBaHUYECKOT0 3eMeHTa. VicTopus co3nanus
anexTpodopHoit MamuHbl. OnbIT BonbTa. DNEKTpHUUECKUI TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: 1. Monenu atomoB. 2. ['anbBanndeckue 31eMeHTsl. 3. Dnekrpodopubie MamuHbl. 4. OnbiTel BonbTa n [anbBanu.

Jlabopamopuvie pabomui: 1. Co3gaHue ralbBaHUUECKUX AJIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2. DNEKTPUUYECKUN TOK B JKUIKOCTSIX CO3JaHUS
«30JI0TOTO KIIHOUHKAY .

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCHU

VYrpaBisioT cBoeil Mo3HaBaTEIbHON U y4eOHOM esATeTbHOCTHIO TOCPECTBOM MOCTAHOBKH LieNeH, TNTAHUPOBAHUS, KOHTPOJISI, KOPPEKIIUH CBOUX
JeMCTBHM M OLIEHKH YCIIEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCO0 U Pe3yJIbTaT CBOMX JEHCTBUI ¢ 00pa3oM — JINCTOM COMPOBOXKAeHUA. OOHApYKUBAIOT
oTKJIOHEeHUs. OOIyMBbIBAIOT MPUUUHBI OTKIOHEHUN. OCYIECTBIISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJTb.

Hcnonb3oBaHne U3MepUTEIbHBIX MPUOOPOB. BoinonHeHne 1ab0paTopHbIX U MPaKTHUECKUX paboT. /[luarHocTrka 1 ycTpaHeHUe HeUcIpaBHOCTEN
npubopoB. BeicTpanBaHue rumoTe3 Ha OCHOBAHWM UMEIOLINXCS TaHHBIX. KOHCTpynpoBaHue U MOAETHPOBAHNUE.

JIEKTPOMATHUTHbIE SIBJICHHS.



MarnuTHOe 1osie B BemecTBe. MaruuTHas anomanusi. MarHuTHele Oypu. Pa3HOBUAHOCTH 31EKTPOM3MEpUTENbHBIX TPUOOpOB. PasHOBUAHOCTH
JNIEKTPOABUTATENECH.

Jemoncmpayuu: 1. HarnsagHoCTh MOBEACHUS BEIIECTB B MArHUTHOM ToJ1€. 2. [Ipe3eHTanuu 0 MarHUTHOM T1oJie 3eMJIM ¥ O MarHUTHBIX Oypsix. 3.
JleMOHCcTpanus pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTEIbHBIX IPUOOPOB. 4. HaryisqHOCTh pa3HOBUIHOCTEN JIEKTPOABUraTENEH.

Jlabopamopnvie pabomui: 1. MccnenoBanue pa3iuvHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

XapakmepucmuKka 0CHOBHBIX U008 0EsMENbHOCHIU!

VYHpaBisioT cBOEi MO3HABATENBHON U y4eOHOM eSTeTbHOCTHIO TTOCPECTBOM IIOCTAHOBKHU LIEJIEH, TNIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIUH CBOUX
JeWCTBUI U OLIEHKH YCIIEIHOCTH ycBOeHMsI. CpaBHUBAIOT CIIOCO0 M pe3yJIbTaT CBOMX JeHCTBUI ¢ 00pa31ioM — JINCTOM CONPOBOXKACHUs. OOHAPYKUBAOT
oTkJIoHeHUs. OOIyMBIBAIOT MPHUYUHBI OTKIOHEHHNA. OCYIIECTBIISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJTb.

OnTnyeckne siBJICHUS.

HcTounuku cBeTa: TEII0BbIE, JIOMUHECIICHTHbBIE, HCKYCCTBEHHBIE. I3roTOBIIEHNE KaMephl - 00CKypa U HCCIIe0BaHNE N300pakeHUs C TIOMOILBIO
MoJiesid. MHOTroKpaTtHoe n300pakeHHe MpeIMeTa B HECKOJIbKUX IIOCKUX 3epKanax. M3roToBUTh NEPUCKOI U € €ro MOMOIIbIO IPOBECTH HAOIIOIEHUS.
[IpakTHueckoe UCHOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTENIbHbIE WIUIIO3UHU, MOPOXKIaeMble HpeaoMiieHueM cBeTta. Mupaxu. Pa3BuTrue BOJIOKOHHOU
ontuku. Vcrosb30BaHne 3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu: 1. Paznuunbele uCTOUYHUKHU cBeTa. 2. M300paxkeHne npeameTa B HECKOJIBKUX IUIOCKUX 3epkaiiax. 3. M300paxeHne B BOTHYTHIX
3epkanax. 4. Mcrnonb30BaHue BOJIOKOHHOM ONTUKU. 5. YCTpOHCTBO oToaNnapaToB, KHHOIPOEKTOPOB, KalIeHJOCKOIOB.

Jlabopamopnvie pabomwi: 1. W3roToBineHne KaMmepbl - OOCKypa M HCCIENOBaHUE H300paXeHHs ¢ MoMoImbpio Monenu. 2. [lpaktmueckoe
MpUMEHEHHE TUIOCKHX 3epkall. 3. [IpakTuyeckoe MCroib30BaHNe BOTHYTHIX 3epKail. 4. I3rotoBieHue nepuckona u HaOIroAeHUS ¢ TOMOIIBIO MOICIH.

Xapakmepucmuka 0CHOBHBIX U008 0EsAMENbHOCHU

VYpaBisoT cBOEH 1M03HABATEIBHON U yUeOHOU e TeIbHOCTHIO MOCPEACTBOM ITOCTAHOBKH 11€JIeH, TUIaHUPOBAHUS, KOHTPOJISI, KOPPEKIIUN CBOMX
JIEeWCTBUI M OLEHKH YCHEIIHOCTH YCBOEHHUsS. BBIIeNnsioT u (opMyIHpyrOT MO3HABAaTEIbHYIO I€Nb. BBIIENAIOT KOJINYECTBEHHBIE XapaKTEPUCTUKU
00BEKTOB, 33/1aHHbIE cI0BaMU. [IpMHMMAIOT MO3HABATENBbHYIO LIEIb U COXPAHSIOT €€ IIPU BBIIOJHEHUH Y4eOHbIX AelicTBUNA. OCO3HAIOT CBOU ACHCTBHUS.
VIMeroT HaBbIKM KOHCTPYKTHBHOT'O OOILIIEHHS B MaJIbIX TPyIIax.

YesioBek U npupoaa

ABTOoMaTHKa B Hamel >xu3Hu. [Ipumepsl NCHOIb30BaHUS aBTOMAaTUYECKHX YCTPOMCTB B Hayke, HAa MPOMU3BOJCTBE U B ObITY. CpelcTBa CBS3H.
Paguo u TteneBupeHue. AybTepHaTHBHBbIE HCTOYHMKH SHepruu. Buapl snextpocraniuil. HeoOxoauMocTh SKOHOMUM MPUPOIHBIX PECYypcoB H
MCIOJIb30BAaHUs, HOBBIX 9KOJIOTHYHBIX U 0€30MacHbIX TexHoyoruil. Hayka n 6e30macHOCTb Jro/1eH.

Jlemoncmpayuu: QGoromaTtepuansl U clIaiibl Mo TEMe.

Jlabopamopnvie pabomui: 1.3yuenue neiicTBUN CpeACTB CBA3HU, PAAUO U TEIEBUACHUS.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCHU

CamocrodaTenbHO (OPMYJIMPYIOT TO3HABATEIbHYIO 337ady. YMEIOT (WIM pPa3BHBAIOT) CIIOCOOHOCTH C IOMOUIbIO BOMPOCOB J10OBIBATH
HEJIOCTAOIIYI0 HH(OPMAIIHIO.

9 kJjacc.
MexannuyecKue siBJEHHUSA.



Mexannueckoe nBrkeHne. OTHOCUTENBHOCTh ABMKEHUA. CucreMa orcuera. Tpaekropusd. [lyTs. IlpsamonuneliHoe paBHOMEPHOE ABUKEHHUE.
CKOpoCTh PaBHOMEPHOTO IIPSIMOJIMHENHOIO ABYKEHUA. METO bl N3MEPEHUS PACCTOSHUSA, BPDEMEHH U CKOPOCTH.

SBnenue nHepuuu. Ilepseiii 3akoH Herorona. Macca tena. ImotHOCTH BemiecTBa. MeTobl M3MEPEHHsI MacChl U INIOTHOCTHU. B3aumonencTeue Tell.
Cuna. IIpaBuno cinoxenus cuit. Cuia ynpyroctu. 3akoH ['yka. Metoabl usmepenusi cuiibl. Cuiia TSKeCTH. 3aKOH BCEMUPHOIO TArotenus. Bec tena.
Cuna tpeHus.

IIpocteie Mexanu3Mbl. MOMEHT CHIIBL. Y ¢10BHsI paBHOBECHs ppidara. LIeHTp TskecTH Tena. Y cloBUs paBHOBECHS TeEl.

Pabora. Momnocts. Kunerndeckas sneprus. [loTeHnnanbHas sHeprus B3anMOACHCTBYIONINX Tell. 3aKOH COXPAaHEHUsI MEXaHHUECKOW YHEPTUH.
ITpoctbie Mexanu3mMbl. KoadduuuenT noneznoro aeictuss. MeToasl H3MEpeHUs SHEPIUU, paOOThI M MOIIIHOCTH.

Hasnenne. AtMmocdepHoe naBieHne. 3aKkoH Apxumesa. Y CIOBHE IUIaBaHUs Tell.
Mexanunueckue kosnebanus. [lepuon, yacrora n amniuryaa kosnedanuit. [lepuon kosnebaHnit MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB.
DJleKTprYecKre ¥ MATHUTHbIE SIBJICHUSA .

OnexTpusanus Tel. JIEeKTpUYecKuil 3apsa. J{Ba BUa 3JeKTpUUECKUX 3apsiioB. B3zauMmozelicTere 3apsAa0B. 3aKOH COXPaHEHMsI dJIEKTPUUECKOT O
3apsna.
DNEKTPUUYECKOE MOJIE.

[TocTostHHBIN NeKTpruYecKuil TOK. ICTOYHUKH MOCTOSIHHOTO TOKa. JlelicTBus anekTpuueckoro Toka. Cuina Toka. Hanpsbkenue. Dnekrpuyeckoe
COIIPOTHUBIIEHUE. DJIEKTpUUECKas 1enb. 3akoH OMa a1 yyacTka anekTpudyeckor nenu. IlocinenosarensHoe U napamienbHOE COEAMHEHNS IIPOBOJHUKOB.
PaboTa 1 MOIIHOCTB AmeKTpruecKoro Toka. 3akoH J[xoymsa-Jlenma.

DJIEeKTPOMarHuTHbIe K0JIeOAHUSI U BOJIHBI.

Cser - anekTpomMarHuTHas BojHa. Jlucmepcust cBera. BiMsiHME 2JIEKTPOMArHUTHBIX W3JIyYEHHH HA XUBBIE OpraHu3Mbl. [IpsMoinnmHeliHOe
pacnpocTtpaHeHue cera. OTpakeHUE M MPEJIOMIIEHHE CBeTa. 3aKOH oTpakeHus cBera. [lmockoe 3epkano. Jlmnza. dokycHOE paccTOSHUE JIMH3BI.
®opmyina nuH3bl. OnTHYecKast cuila JIUH3bI. ONTHYECKUE PHUOOPHI.

DopMbI OPraHU3aly 3aHATHI:

Oecena,

00BsCHEHHE,

pacckas,

IIPOCTEUIINE JEMOHCTPALIMOHHBIE YKCIIEPUMEHTHI U OIIBITHI,
JKCKYpPCHH,

camocCTosITelIbHas UCCleloBaTeNbcKas paboTa,
MIPAKTUYECKHE 3aHITHSL.

NoabkowhE

TEMATHUYECKOE INIAHUPOBAHUE BHEYPOYHOM JEATEJIbHOCTHU «®PU3UKA B OIIBITAX, 3ATAYAX U

IKCIIEPUMEHTAX»
7 KJIACC
Ne DuleKTpoHHbIe HupoBbie  BocnuraTeJbHBI NOTEHIHAT
HaunmeHnoBaHMe pa3ieiioB U TeM
n/n KounyecTBO 4acoB o0pa3oBaTe/ibHbIE

NPOrpamMmbl pecypebI




Bcero

KP

I1P

BBonnoe 3anstue. [lepponavanbHble
CBEJICHUS O CTPOCHUU BEILECTBA

6

PO, A Knace

[IposiBeHne mHTEpeca K NpOLUIOMY U
HACTOSIIIIEMY  pPOCCHHCKOW  (u3HKe,
LIEHHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUICKUX (UBUKOB U
pOCCHUICKON (PU3NYIECKONM IIKOJBI, K
UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHHUH B
JIPYTHX HayKaX U MPUKIATHBIX cepax.
YcranosneHnue JIOBEPUTEIIbHBIX
OTHOLICHUH MEXJy YUYMTEIEM M €ro
Y4E€HUKaMH, CIOCOOCTBYIOILIUX
MO3UTUBHOMY BOCITPUSITHIO
yYaluMucs TpeOOBaHUNW U TPOCHO
yuyuTedsl ~ 4Yepe3  KUBOM  Jualor,
MPUBJICYCHHUE UX

BHUMaHHUSl K OOCYyXX/aeMOW Ha ypoKe
uHpopMaIuy, AKTHUBU3AIHIO ux
MO3HABATEJILHOM J1€ATEIbHOCTH Yepe3
UCIIOJIb30BaHUE 3aHUMATETbHBIX
JJIEMEHTOB, HCTOPMM W3  KU3HU
COBPEMEHHUKOB.

Hcnons3zoBanue UKT u
JTUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX
TEXHOJIOTUI oOy4eHus,
o0ecreynBaroIux COBPEMEHHBIE
AKTUBHOCTH oOyJaromuxcst
(MyIBTUMETUNHBIE MPE3EeHTALINH,
oOydJaronue caiThl).

BzaumoneicTBue Tei

12

9

PO, A Knace

Nuannuuposanue " MOJIIEPKKA
HCCIIEOBATEIHCKOM JIeATEeILHOCTH
IIKOJIbHUKOB B paMKax peaau3aluu
MU

WHIUBUTYaTbHBIX u TPYNIOBBIX
UCCIIEIOBATEIIbCKUX  IMTPOEKTOB, UYTO
JIacT  IIKOJBHHKAM  BO3MOKHOCTH




JlaBnenwue. JlaBieHue ;KUAKOCTEN U
razoB

6

POIII, A Knacc

IPUOOPECTH HABBIK CAMOCTOSTEITHHOTO
pelieHus

TEOPETUYECKONH  IMpPOOJIEMBI, HAaBBIK
reHepUPOBAHUS u odopmiIeHUS
COOCTBEHHBIX umeH, HABBIK
YBOXUTEILHOTO OTHOILIEHUS K UyKUM
UJICSIM.

[IpuBiiedeHue K ACHCTBUSAM B YCIOBUSAX
HEOIPEAEIEHHOCTH, MOBBILLICHHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4epe3
MPAKTHYECKYIO JIESATEIBHOCTh, B TOM
YHUClie YMEHHUE YUUThCA Yy JIPYTUX
Jmofiel, npuodperaTh B COBMECTHOM
NESITeIbHOCTH HOBBIC 3HAHUS, HABBIKU
¥ KOMIICTCHIIUU U3 OIBITA JIPYTHX.
Hcnonb3oBanue BHU3yadbHBIX 00Pa30B
(HarnmsagHas ~— aruTanus (TutakaTsl,
TaONUIBI, Pa3AaTOYHBI  MaTepuan)

duznueckoit HaIlpaBJICHHOCTH,
BUJICOPOJIMKHU TI0 TEMaM YPOKa).
[ToOyxnenue oOy4aromuxcst
coOyoaTh Ha ypOKe IMPHUHLUIBI
y4ueOHOU JTUCITUTITUHBI,
CaMOOpraHU3aI1H, CAMOKOHTPOJIb.
Hcnons3zoBanue HKT u
JUCTAHIIMOHHBIX

00pa3zoBaTeNbHBIX TEXHOJIOTHIA
o0yueHus, o0ecreynBaroIuX
COBpPEMEHHBIC AKTUBHOCTH
o0yyaromuxcs (mporpaMmbI-

TPEHAXXEPHl, TECTHI B DIIEKTPOHHBIX
NPWIOKEHUSX).

YcranoBienue JIOBEPUTEIIbHBIX
OTHOIICHUHA MEXIYy YYHTEIeM M €ro
YY9EeHUKaMH, CIOCOOCTBYIOITUX




Pabora u MormHoCTh. DHEeprus

6

PO, A Knace

HO3UTHBHOMY BOCTIPHUSITHIO
y4almuMHCs TpeOOBaHUM H TMPOCKO
y4uTelId ~ 4Yepe3  KMBOM  JUAJIOr,
MPUBJICYCHHUE UX

BHUMaHUsl K OOCYX/1aeMOW Ha ypoKe

uHbopMaluuy, AKTHUBU3AIUIO ux
NIO3HABATEJILHOM JIEATEIILHOCTH dYepe3
UCIIOJIb30BaHUE 3aHUMAaTEeIbHBIX
AJIEMEHTOB, UCTOPUH U3 KU3HU
COBPEMEHHUKOB.

[ToOyxnenue o0yyaronuxcs
coOnroaTh Ha YpPOKE MPUHIUIIBI
y4ueOHOU JTUCIUTLTUHBI,
caMOOpraHu3aluu, CAMOKOHTPOJb.
Hcnons3oBanue UKT u
JTUCTAHIIMOHHBIX

00pazoBaTebHBIX TEXHOJIOTUA
o0yueHus, o0ecreynBaromux
COBpPEMEHHBIC AKTUBHOCTH
o0yyaromuxcs (mporpammpbI-

TPEHAXXEPBl, TECTHI B AIIEKTPOHHBIX
HPUIOKEHUSAX).

Hcnonb3oBaHue BHU3yambHBIX O0pPa30B
(marnmsagnas ~ aruTtanus  (TUTaKaThl,
TaONMUIBI, PAa3AaTOYHBIM  MaTepuan)
buznyeckoit HaIlpaBJIEHHOCTH,
BUJICOPOITUKHU IO TEMaM YPOKa).
[IpuMeHeHHE Ha YPOKE MHTEPAKTHUBHBIX
bopm paboThI ydalmxcs:
HMHTEJUIEKTYaJTbHBIX urp,
CTUMYJHUPYIOIIUX  [03HABATEIbHYIO
MOTHBAIIHIO ITKOJIHHUKOB.
Opranuzanus TpynmnoBoil paboTsl Win
paboThl B mapax, ¢ IeNbl0 00ydeHUs
KOMaHJIHON paboTe ¥ B3aUMOICHCTBUIO
C IPYTHUMH J€TbMH, TOCTAaHOBKHU OOIIEH




Ueau, s JIOCTHOKEHHS  KOTOpOM
KayK I JOJDKEH BHECTHU
WHIMBU/TyJTbHBIN BKJIAQJI,

pacrpeieieHuro  posiei, pedekcueit
BKJIaJ[a KQKJIOTO B OOIIHIA pe3yIbTaT.
Opranuzanus medcTBa
MOTHUBHUPOBAHHBIX YUAIIUXCS HAJ X
HEYCIEBAKIIUMHA  OJHOKJIACCHUKAMH,
JAIOIIET0  IIKOJbHUKAM  COLUAIBHO
3HAQUMMBIA OMNBIT COTPYIHHUYECTBA U
B3aMMHOM TTOMOIIIH.

[ToOyxnenue oOyJaromuxcs
co0nofaTh Ha YpPOKE MPUHLUIIBI
yueOHOI JTUCIIMIUIHHEI,

caMoopranm3anmu, CaMOKOHTPOJIb.

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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TEMATUYECKOE INIAHUPOBAHUE BHEYPOYHOM JEATEJBHOCTHU «®U3UKA B OIIBITAX, 3AJTAYAX U

IKCIIEPUMEHTAX»
8 KJIACC
DJIeKTPOHHbIE BocnurareJbHbIN MOTEHUHA
Ne HanmeHoBanue KoIMYecTBO YACOR uudposbie
n/m  pasaesnoB H TeM o0pa3oBaTe/bHbIC
NPOrpaMMblI pecypcsl
Bcero KP  IIP
[IposiBneHue wuHTEpeca K MPOLUIOMY M HACTOALLIEMY
poccuiickoi ¢pu3nKe, IEHHOCTHOE OTHOIICHHUE K IOCTIKCHHUSM
pOCCUICKMX (PU3UKOB U POCCUHCKON (PU3NUECKOH ILIKOJIBI, K
BBoanoe 3ansTue. 3 1 POLI, A Knacc HCIIONB30BAHUIO JTHUX JOCTMKEHWH B JPYrMX HaykKax |

MIPUKJIAIHBIX chepax.
YcraHoBIEHNE TOBEPHUTEIBHBIX OTHOIIEHUN MEXKIY YUYUTEIEM
Y €r0 YYCHUKAMHU, CIIOCOOCTBYIOIIHNX




TemoBble SBJIEHUA U
METOBI UX
HUCCIIEIOBAHUSA

PO, A Knace

MO3UTUBHOMY BOCIIPUATHIO YUALTUMHCS TPEOOBAHHH U TPOCHO
YUUTENs Yepe3 KUBOU AUAJIOr, IPUBJIEUEHHE UX

BHUMaHHUS K OOCyXJaeMOH Ha Yypoke HH(pOpMaIuy,
aKTUBU3ALMIO UX [103HABATEIbHOM IEATEIbHOCTH Yepe3
WCIOJb30BAHNE 3aHMUMATENBHBIX JJIEMEHTOB, WCTOPHH U3
AKHU3HU COBPEMEHHUKOB.

Ucnonp3oBanne MKT u nuUCTaHIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUI 00y4eHus, OOeCleYnBaOMUX COBPEMEHHBIE
AaKTUBHOCTH OOydYaromuxcsi (MyIbTUMEAUNHHBIC MTPE3CHTAINH,
oOyyJaronue caiThl).

WHnunmupoBaHne M NOAJAEpKKAa  MCCIEA0BATEIbCKOU
JEATEIbHOCTH IIKOJBbHUKOB B PAMKaX peaanu3aluv UMU
UHIUBUAYAIbHBIX W TPYNIOBBIX  HMCCIENOBATEIBCKUX
MPOEKTOB, YTO JACT LIKOJBbHUKAM BO3MOXHOCTH NMPHUOOPECTH
HAaBBIK CaMOCTOSITEJILHOTO PELICHHUS

TEOPETUYECKOH  IpOoOJIeMbl, HAaBbIK TE€HEPUPOBAHUS U
oopmieHuss COOCTBEHHBIX WJEH, HABBIK YBa)KUTEIBLHOTO
OTHOIICHHUS K YY>KUM UJIESM.

IIpuBneyeHne Kk ACUCTBUSAM B YCIOBMSX HEOIPEAEIEHHOCTH,
MOBBIIICHUIO  YPOBHSA  CBOE€H  KOMIIETEHTHOCTH  4epe3
MIPAKTUYECKYIO ACATEIBHOCTD, B TOM YUCIIE YMEHUE YUYUTHCA Y
JOpyTuX JIOJe, mpuoOpeTatb B COBMECTHOM JE€STEIIbHOCTH
HOBBIE 3HAHHUS, HABBIKU ¥ KOMIIETEHIIMH U3 OIBbITA APYTHX.
Hcnonb3oBaHne BU3yalbHBIX O0pa3oB (HArJIsHAs arduTalus
(nmmakaTel, TAOJMMIBI, pa3laTOYHBIA Marepuan) (QU3NUECKOM
HaIpaBJIEHHOCTH, BUJCOPOJIUKHU IO TEMaM YPOKa).
[ToOy>xaeHne oOydaronmxcsi cooIt01aTh Ha YPOKE MPUHIIUIIBI
y4eOHON JUCIMILTMHBL, CAMOOPTaHU3auU, CAMOKOHTPOJIb.
UcnonbizoBanne UKT u qucTaHIIMOHHBIX

00pa30BaTeNbHbIX TEXHOJIOIHH 00y4YeHUs, 00ecleynBaroInuX
COBPEMEHHBIE AKTUBHOCTH oOOydwaromuxcs (IporpaMMsl-
TPEHAXKEPbI, TECTHI B 3JIEKTPOHHBIX MPUIIOKEHUSX).

DNEeKTpUYECKue
SIBIIGHUSI U METO/bI UX
ucciaea0BaHus

POIII, A Knacc

VYcraHoBIEHNE TOBEPHUTEIBHBIX OTHOIIEHUN MEXKIY YUYUTEIEM
Y €T0 YYCHUKAMHU, CTIOCOOCTBYIOIINX

MMO3UTUBHOMY BOCHPHUATHIO yUalllUMHUCS TpeOOBaHUI U IPOCHO
YUHTEII Yepe3 :KUBOHM AUAIIOT, TPUBICYEHUE UX




BHUMaHHUSI K OOCyXJaeMOH Ha Yypoke HH(pOpMauy,
aKTUBU3AIMI0 UX II03HABATEJIbHOW JIEATEILHOCTH 4Yepe3
HCIIOJIb30BAHNE 3aHMMATEJIbHBIX JJIEMEHTOB, WCTOpUN U3
KHU3HU

COBPEMEHHUKOB.

[ToOy>xaeHne oOyyaronmxcsi CoONIt0aTh Ha YPOKE MPUHIIMIIBI
y4eOHOM TUCIUIUIMHBI, CAMOOPTaHU3AIH, CAMOKOHTPOJIb.
HUcnonp3zoBanne KT 1 nucTaHIIMOHHBIX

00pa30oBaTeNbHBIX TEXHOJIOTUH OO0y4YeHHS, 00ECTICUHBAIOIINX
COBPEMEHHBIE AKTUBHOCTH oOOywaromuxcs (IporpaMmsl-
TPEHaXXEPBl, TECTHI B SJCKTPOHHBIX MPUIOKEHUSX).

DNeKTpOMarHuTHBIE
SIBIICHUS

OnTuka

10

PO, A Knace

PO, A Knace

Hcnonb3oBaHue BU3yallbHBIX O0pa3oB (HAruIsHas arduTalus
(TutakaThl, TAOMMIIBI, Pa3JATOYHBIA MaTepuas) (U3UIECKOM
HaIpPaBJICHHOCTH, BHJICOPOJIHMKH IO TEMaM ypOKa).
[IpumMeHeHre Ha YpOKEe HWHTEPaKTUBHBIX (opM paboThI
yUaIlUXCA:  MHTEUICKTYalbHBIX  HIP, CTUMYJIHPYIOIINX
[I03HABATEIbHYI0 MOTHBAIIMIO HIKOJIbHUKOB.

Opranuzanusa rpynnoBoid paboTel uiau pabOTHl B Mapax, ¢
LeNbl0 O0y4YeHHsT KOMaHIHOM paboTe M B3aMMOJIEHCTBHIO C
JIPYTUMH JAETbMH, TIOCTAHOBKH OOIIEH e, IS JOCTHKEHHS
KOTOPOM Ka)/blil JOJKEH BHECTH WHAMBUAYAJIbHBIA BKIIA],
pacrpeeneHuro posel, pediekcreit BKiaaa Kak10ro B 00mui
pe3yJbTar.

Oprannzanus medcTBa MOTHBHPOBAHHBIX YYALIHXCS HAJ| HX
HEYCIEBAIOIIUMHU OJIHOKJIACCHUKAMHU, JAlOIEro MIKOJIbHUKaM
COIMAIGHO 3HAYMMBIA OIBIT COTPYAHWYECTBA M B3aWMHOU
MTOMOIIIH.

[ToOyxnenne obydaromumxcsi cob01aTh Ha YPOKE MPUHLHUIIBI
y4eOHOM TUCIMIUIMHBI, CAMOOPTaHU3AIH, CAMOKOHTPOJIb.

I/IHI/ILII/II/IPOBaHI/IC n MMOAACPIKKA HCCHCHOB&TCHLCKOﬁ
ACATCIIBHOCTH IIKOJBbHUKOB B paMKax pcaiu3alilui UMH
UHAWBUAYAJIbHBIX n TpYHIIOBBIX HNCCICO0BATCIIbCKHUX
IMPOCKTOB, YTO JACT IIKOJbHUKaM BO3MOXHOCTb HpI/IO6peCTI/I
HaBbIK CAMOCTOATCIbHOI'O PCIICHUA




TEOPETUYECKOW  TPOOJIEMBbI, HABBIK TCHEPHPOBAHUS H
opopmiieHHs COOCTBEHHBIX HJIEH, HAaBBIK YBaKUTEIHHOIO
OTHOILEHHUS K UyKUM UICSIM.

[IpuBneyeHnne K ACUCTBUSAM B YCIOBHSX HEONPEAEIEHHOCTH,
MOBBIILIEHUIO  yPOBHSA  CBOEM  KOMIIETEHTHOCTH  4epe3
IPaKTUYECKYIO I€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
ApyTuX JOJeH, MpuoOpeTaTh B COBMECTHOW NESATEIHHOCTH
HOBBIE 3HAHU, HABBIKM U KOMIIETEHIIUU U3 OIBITA IPYTUX.
Hcnonb3oBaHue BU3yalbHBIX OOpa30B (HAIJISIHAS ardTaIlHs
(TutakaThl, TAOMMIIBI, Pa3JATOYHBIA MaTepuas) (HU3UYECKOM
HaIpPaBJIEHHOCTH, BUACOPOIUKHU IO TEMAM YPOKa).
[ToOyxnenue obydaromumxcsi cooI01aTh HA YPOKE MPUHIIUIIBI
y4eOHOW JUCIMILIMHBL, CAMOOPraHU3alu1, CAMOKOHTPOJIb.
HUcnonp3zoBanne UKT U nuCTaHIIMOHHBIX

00pa30BaTeNbHBIX TEXHOJIOTUH O0y4YeHHs, 00ECTIeUYMBAIOIINX
COBpPEMEHHBIE AaKTHUBHOCTU OOy4arommxcsi (IporpaMMbl-
TPEHAXKEPHI, TECTHI B 3JIEKTPOHHBIX IPUIIOKEHUSX).
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TEMATUYECKOE INIAHUPOBAHUE BHEYPOYHOM JEATEJBHOCTHU «®U3UKA B OIIBITAX, 3AJTAYAX U

IKCIIEPUMEHTAX»
9 KJIACC
DJIeKTPOHHbIE BocnuraTteabHbI MOTEHIHAJ
° HaumeHoBanu u(pposbIe
N aumMeHoBatne Konu4yectBo 4yacos unpp
n/m | pasgejioB M TeM o0pa3oBare/bHbIC
NPOrpamMMmslI pecypcsl
Bcero  KP  IIP
[IposiBneHne wuHTEpeca K MNPOLIIOMY HW  HACTOSIIEMY
poccuiickoit (hr3MKe, IEHHOCTHOE OTHOIIEHUE K JJOCTH)KEHUSIM
pPOCCUHCKUX (PU3UKOB U POCCUMCKONW (PU3NYECKOM IIKOJBI, K
Bsoanoe 3ansTue. o
10 5 POIII, A Knace UCIIOJIB30BAHUIO JTUX JOCTHKEHUH B JAPYrUX HAyKax H

Maruetusm

MPUKIIATHBIX chepax.
YcraHoBIIeHHE JOBEPUTEILHBIX OTHOIICHUH MEXKTY YIUTEIIEM U
€ro yYeHUKaMH, CIIOCOOCTBYIOIIIX




DneKTpocTaTuKa

PO, A Knace

MO3UTHBHOMY BOCHPHUSTHIO yYaIIUMHUCS TPeOOBAaHUH U MPOCHO
yUUTEIs 4epe3 JKUBOU JUAJIor, IPUBJICUEHUE UX

BHUMaHUA K 0OCyXJaeMoil Ha ypoke HWH(OpMaLUH,
aKTHBHU3ALMIO UX [T03HABATEIBHOM JEATEIbHOCTH Yepe3
MCTIOJIb30BaHUE 3aHUMATEIBHBIX YJIEMEHTOB, HCTOPUH U3 KU3HH
COBPEMEHHUKOB.

Ucnonp3oBanne MKT u aucTaHuMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH  00yueHHs, O0ecleYMBAIOLIMX COBPEMEHHbIE
aKTUBHOCTH OOydaromuxcs (MyJIbTUMEIUNHHBIC MPE3CHTALNH,
o0yyJaromye canThl).

Nunnuuposanue u HOJEPIKKA HCCIIEI0BATEIbCKON
JIEATEIbHOCTH IIKOJIBHUKOB B PAMKAX pealu3aluy UMU
VHIVBUAYAJIBHBIX U IPYIIIOBBIX HCCIIEN0BATEIBCKUX IIPOEKTOB,
YTO JacT UIKOJbHUKAM BO3MOXXHOCTh HPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PELICHUS

TEOPETUYECKOW  IpOOJIEMbl, HABBIK T'€HEPUPOBAHUA U
oopmiieHHsT COOCTBEHHBIX WJEH, HAaBBIK YBaKUTEIBHOTO
OTHOUIEHHUS K UYKUM UJCSIM.

IIpuBneyenne K NEUCTBUSAM B YCIOBUAX HEONPENCIEHHOCTH,
MOBBIIICHUID  YPOBHSA  CBOE€H  KOMIIETEHTHOCTHM  4epe3
MIPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHHUE YUUTHCS Y
JIpyrux Jrojieil, mpuoOpeTratb B COBMECTHOM N€ATeIbHOCTU
HOBBIE 3HAHHUS, HABBIKM ¥ KOMIIETEHIIMH U3 OIBITA JPYTHX.
Hcnonb30BaHne BHU3yalbHBIX 00pa3oB (HArysiHAs aruTarus
(nmnakaTbl, TaOMMIBI, pa3laTOYHBIA MaTepuan) QU3NIECKOH
HAIPaBJIEHHOCTH, BUACOPOIUKHU IO TEMAM YPOKa).
[ToGy>xneHue olOyyaromuxcs coOI0AaTh HA YPOKE MPUHIIMIIBI
y4eOHOM TUCIUIUIMHBI, CAMOOPTaHU3allu1, CAMOKOHTPOJIb.
Hcnonb3zosanne MKT 1 qauCcTaHIIMOHHBIX

00pa3oBaTeNbHbIX TEXHOJOTUH 00ydeHHs, 00ecreunBaIOIINUX
COBPEMEHHBbIE  aKTMBHOCTH  oOOyd4arommuxcs  (IIporpammbl-
TPEHAKEPbl, TECTHI B 3JIEKTPOHHBIX TPUIIOKEHUSX).

CseT

15

POIII, A Knacc

YcraHoBeHUE TOBEPUTEIBHBIX OTHOIIEHUN MKy YUUTETIEM U
€ro Y4CHHKAMH, CIIOCOOCTBYIOIINX

MO3UTUBHOMY BOCTIPUSITHIO YYallUMUCS TPeOOBAHUN U MPOCHO
YUHUTEIISI Uepe3 KUBOM JUAJIOT, IPUBJICYEHUE UX




OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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BHUMaHUA K 0OCyXJaeMoil Ha ypoke HWH(OpMaLuH,
aKTHBH3AIlMI0 WX [IO3HABATEJIbHOW JIEATEIBHOCTH dYepes3
UCTIOJIb30BaHUE 3aHUMATEIBHBIX DJIEMEHTOB, HCTOPUH U3 KU3HH
COBPEMEHHHUKOB.

[ToGyxnenne oOyyaromuxcs coOII0AaTh HA YPOKE MPUHIIMIIBI
y4eOHON TMCIUIUINHBI, CAMOOPTaHNU3AI[H, CAMOKOHTPOJIb.
Hcnons3zoBanne KT u nuCTaHIIMOHHBIX

00pa30BaTENIbHBIX TEXHOJOTHH OO0y4YeHHUs, 00eCHeUMBAIOIINX
COBPEMEHHBIE aKTHBHOCTH  OOydaromuxcs (IIporpammsbl-
TPEHaKEPHI, TECTHI B DJICKTPOHHBIX MPUIIOKEHHUSX).




