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Conepxanue:

1. Ilnanupyemsle pe3yiabTaThl OCBOEHUS YUEOHOTO NPEIMETA;
2. Copepxkanue yueOHOTO MpeIMETa;
3. Temaruyeckoe MmiIaHUPOBAHUE.

Paboyas mporpamma 3aHsATHII BHEYPOUHOH EATEIHFHOCTH 10 PH3uKe « IKCIIEpUMEHTaNbHAs (PU3NKa
U pelIeHHEe 3aJau» MpeAHa3HaueHa Jjisl OpraHu3alii BHEYPOUHOU AeATEIbHOCTU o0ydaromuxcs 9
kjacca. Peanu3zanus nporpaMMel 00ecrieunBaeTCcs HOPMaTUBHBIMU JJOKYMEHTAMMU:

1. ®enepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 oOpa3zoBanuu B
Poccuiickoit deneparum» (¢ u3M. u 01., BCTym. B cuity ¢ 01.09.2020).

2. [Nacnopt HanmoHaIpHOTO TIpoekTa «O0pazoBanuey (yrB. nmpe3uanymom Coserta npu [Ipe3uaente
P® no crparernueckoMy pa3BUTHIO U HAITMOHAJIBHBIM IIPOEKTaM, MPOTOKOI OT 24.12.2018 Ne 16).

3. TocynapcrBennast nporpamma Poccuiickoit ®enepauun «Pa3zButue o0OpazoBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa P® ot 26.12.2017 No 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUH roCcyAapcTBEHHOM mporpamMmMbl Poccuiickoit denepannu «Pa3Butue o6pasoBaHus».

4. Tlpodeccuonanpubni crangapt «llemaror (memarormveckasi JESITEIBHOCTH B JIONIKOJIBHOM,
Ha4yaJIbHOM 0O0IIIeM, OCHOBHOM 00IIIeM, cpefHeM 001IeM o0pa3oBaHuM), (BOCIIUTATEh, YIUTENb)»
(pen. ot 16.06.2019) (ITpuka3z MunHCTEpCTBa TpyIa U conranbHOM 3amuThl PO ot 18 oxTsa6ps 2013
r. No 544H, ¢ u3aMeHEHHUsIMU, BHECEHHBIMU MpUKa30M MHHUCTEpPCTBA TPyla U col3amuTbl PO ot
25.12.2014 Ne 11151 u o1 5.08.2016 r. Ne 422n).

5. Metouyeckre peKOMEHAAUU 10 CO3AaHUI0 U (YHKIHOHUPOBAHUIO B 00I1€00pa30BaTEIbHbIX
OpraHu3aIMsaX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MajblX ropojiax, HEHTPOB 00Opa3oBaHUs
€CTECTBEHHO-HAyYHON M TEXHoJIOTHMYeckor HampaBieHHocTed («Touka pocrtay) (YTBepKICHBI

pacniopsbkeHueM MunucrepcerBa npocseiienus: Poccuiickoit @epepanuu ot 12 ssuBaps 2021 r. NeP-
6).

6. Metoauyeckue PEKOMEHIAIMU IO CO3JaHUI0 W (DYHKIMOHMPOBAHUIO JETCKHUX TEXHOIIAPKOB
«KBantopuym» Ha 6a3e 0011e00pa30BaTENbHBIX OpraHu3aluii (YTB. pacrnopsiskeHueM MUHUCTEpCTBA
npocsernenus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

BHeypouHasi nesTeNbHOCTD SIBJISIETCA COCTAaBHOM 4acThi0 00OPa30BaTENBHOrO MpoLecca U OJHON U3
dbopM opranuzanmu cBOOOJAHOTO BpeMeHH obOydarommxcs. B pamkax peanuzanuu @I'OC OO0
BHEYpPOUHAs JESATENILHOCTh - 3TO oOpa3oBaTelibHasi JAEATEIbHOCTb, OCYyIllecTBIsieMas B ¢opMmax,
OTJIIMYHBIX OT YPOYHOH cHUCTeMbl OOyueHUs, W HaIlpaBJICHHas Ha JOCTIKEHUE TIIaHUPYEMbIX
PE3yIbTaTOB OCBOEHUS 00Pa30BaTENbHBIX IPOTPAMM OCHOBHOTO 00111ero obpa3zoBanus. Peanuzanus
paboyeil mporpaMMBbl 3aHATUN BHEYPOUHOM JIEATEIHHOCTH 10 (prsHKe « IKCIIepUMeHTanbHas Gpu3nka
U pellleHre 3aJauy» CIocOoOCTBYET OOIIEMHTENIEKTYallbHOMY HAIMpPABICHUIO PA3BUTHUIO JTUYHOCTH
oOyuaromuxcs 9 kiacca.

dusnueckoe oOpa3oBaHUe B CHCTEME OOLIET0 U CpeHEro 00pa3oBaHMs 3aHUMAET OJTHO U3 BETYLINX
MecT. SBnsAck (yHIAMEHTOM HAay4YHOIO MHUPONOHMMAHMS, OHO CIIOCOOCTBYET (HOPMHUPOBAHUIO
3HaHUH 00 OCHOBHBIX METOJIaX HAyYHOIO IMO3HAHMUSA OKPYKAIOLIEro MHUpa, (yHIaAMEHTaTbHBIX
HAy4YHbIX TEOPUI U 3aKOHOMEPHOCTEH, (OPMHUPYET y YHAIIMXCS YMEHUS UCCIIE0BAaTh U OOBACHSTD
SIBIICHUSI IPUPOJIBI U TEXHUKH.



Kaxk mkosipHbIi ipeaMeT, (pu3HuKa 00J1alaeT OrPOMHBIM T'YMaHUTAPHBIM IMOTECHIIMATIOM, OHa aKTHBHO
(bopMHpYET HHTEUICKTYaJbHbIC M MHPOBO33PCHYCCKUE KauecTBa JMYHOCTU. JuddepeHumanus
NpPEAIoJIaraeT TaKyl OpraHH3aluIo Ipolecca O0y4eHHs, KOTOpas YYUTHIBACT WHAWBUIYAIbHBIC
0COOEHHOCTH y4alluxcs, UX CIIOCOOHOCTH M WHTEPEChl, JUYHOCTHBINA ombIT. uddepenunanms
oOy4yeHus (U3MKE MO3BOJIAET, C OAHON CTOPOHBI, OOecreYnTs 0a30BYIO MOATOTOBKY, C JAPYrou -
YIOBICTBOPUTH MOTPEOHOCTH KaXKIOTr0, KTO MPOSBISECT MHTEPEC U CIIOCOOHOCTH K MPEIMETY U
BBIXOJIMT 32 PAMKH M3y4eHHs (PU3UKHU B IKOJIBHOM Kypce.

Lens kypca: pa3BuTue Yy OOydalOmMUXCA CTPEMJICHUS K JabHEHMIIEMY CaMOOIPEICIICHHIO,
MHTEJUIEKTYAJIbHOM, HAYYHOW ¥ IPAKTUYECKON CaMOCTOSITENBbHOCTH, TO3HABATEIbHON AKTUBHOCTH.

[Iporpamma ompenensieT psii MPAKTUUECKHX 3a/lad, pelIeHHe KOTOPBIX OOECHEYHT JIOCTHKEHHUE
OCHOBHOM 1IEJIH.

* BBISIBJICHUE MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOMKHOCTEH, yUalTuXCs K Pa3IuIHBIM
BUJIAM JIESATCIHLHOCTH;

° CbOpMI/IpOBaHI/Ie NpEACTAaBJICHUA O ABJICHHUAX MW 3daKOHAX OKPYXAroIICro Mupa, € KOTOPBIMH
IIKOJIBHUKHN CTAJIKUBAIOTCA B HOBCGHH@BHOﬁ KHU3HU,

* popMHpOBaHUE MPEACTABICHUS O HAYIHOM METOJIC MO3HAHUS,

* pa3BUTHE UHTEpPECca K UCCIIEIOBATEIbCKOMN 1€ TENbHOCTH;

* pa3BUTHE OMbBITA TBOPUECKOM AEATEIHLHOCTH, TBOPUECKUX CIIOCOOHOCTENH;

* pa3BUTHE HABBIKOB OPraHU3allMy HAYYHOTO TPYAa, paboThl CO CIOBAPSMU U SHLUUKIIO UM,
* pa3BUTHE OMbITA HEPOPMATLHOTO OOIIEHUS, B3aUMOJCHCTBUS, COTPYTHUYECTBA;

* (opMUpOBaHHE HABBLIKOB IOCTPOCHHS (PU3UUECKUX MOJeNel U ONpeNesieHUusT T'PaHULl UX
MIPUMEHUMOCTH;

* COBEPIIICHCTBOBAaHUE YMEHHUI NMPUMEHSTh 3HaHHS 10 (PU3UKE JIJIs1 OOBSICHEHUS SIBJICHUH TTPUPO JIbI,
CBOMCTB BEIECTBA, PEIICHUS (PU3UICCKUX 33]1a4, CAMOCTOSITEIIBHOTO MPUOOPETCHHS U OTIEHKH HOBOM
nHpopManuu (PU3NYECKOTO COJCP)KAHMS, MCIOJb30BaHUS COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

* HCIMOJIBb30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUH AJs pEIleHUs MPaKTUYECKHUX, KHM3HEHHBIX
3a1a4;

¢ BKJIFOUCHHUC YYAlIUXCA B pa3H006pa3Hy10 ACATCIBHOCTB: TCOPCTUUCCKYHO, IPAKTUYCCKYIO,
AHAIIMTUYCCKYHO, IIOUCKOBY1O,

* BEIPa0OTKa THOKMX YMEHHMI NEPEHOCUTh 3HAHUS M HaBBIKK Ha HOBbIE (hOpMBbI yueOHOH paboThI;

® pa3sBUTHUC COO6pa3I/ITeJIBHOCTI/I u 6BICTpOTBI pCaKnu Mpu pCICHNU HOBBIX PA3JIMYHBIX (I)I/I3I/I‘ICCKI/IX
3aaa4, CBA3aHHBIX C HpaKTquCKOﬁ ACATCIIbHOCTBIO.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS NIPOrPpaMMbl BHEYPOYHOM AeATEJIbHOCTH
«IKcnepuMeHTANbHAA QU3NKa U pelieHne 3a1a4» (C HCIO0JIb30BAHMEM 000py10BaHHS
«Touxka pocra») B 9 KkJ1acce.

Peanuzanms nporpaMmal CHOCO6CTBy€T JOCTUIKCHHUIO CIICAYIOINNX PE3yJabTaTOB:



JInuHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUIN yUaIIUXCS:

* y4eOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepually U CIoco0aM peuieHus HOBOM
3a/1a4u;

* OpHUCHTAIMS HA MOHUMAHHWE MPUYMUH yClieXa BO BHEYYCOHOW MEATEIbHOCTH, B TOM YHCJIE Ha
CaMOAHAJIM3 M CaMOKOHTPOJIb PE3y/bTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUIM
KOHKPETHOM 3aJa4H;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHOH eI TeThHOCTH;
Obyuarowuiicst NOIY4YUm 803MOHCHOCMb OJisl POPMUPOBAHUA:

® BHYTpCHHCﬁ MO3UINHN IIKOJbHUKA Ha YPOBHC IMOJIOKUTCIBHOTO OTHOIICHUS K HIKOJIC, IOHUMAaHUA
HGO6XOI[I/IMOCTI/I YUCHUs, BBIPAXKCHHOT'O B HpGO6J'IaI[aHI/II/I y‘-IC6HO-H03HaBaTeJ'II>HI>IX MOTHBOB,

* BLIPaKEHHON YCTOMYMBOM yueOHO-MI03HABATENLHON MOTHUBALIUH YUCHUS
y yq yq >

* YCTOMYMBOTO y4e€OHO-II03HABATEIBHOTIO HHTEpeca K HOBBIM OOIIMM CIIoco0aM perieHus 3a1ad.

MeranpeaMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YUCOHBIX ACUCTBUHN yUaITUXCSI:

¢ ILUIaHUpOBAaTb CBOU ,HCfICTBHSI B COOTBETCTBMH C ITOCTaBJICHHOM 33,[[3‘16171 H YCIOBUSAMH €€
pcannsanuu, B TOM YUCJIC BO BHYTPCHHEM ILIIaHEC,

* YUUTBHIBaTh YCTAHOBJIEHHBIE MTPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;
* OCYIIECTBJIATH UTOTOBBINM U MOLIATOBbIM KOHTPOJIb 110 PE3YNIbTATY;

¢ OUCHHUMBATh MPAaBUIIBHOCTH BLIINIOJTHCHUA HeﬁCTBHH Ha YPOBHC a,HeKBaTHOﬁ peTpOCHGKTHBHOﬁ
OLCHKHU COOTBETCTBUA PE3YJIILTAaTOB Tpe6OBaHI/IHM ﬂaHHOﬁ 3aJa4u U 3aﬂa‘IHOI71 O6J'IaCTI/I;

* aJICKBATHO BOCIPUHUMATh MPEIJIOKCHHS M OIEHKY YYUTEJCH, TOBapHIIEH, POIUTEICH U IPYrux
JIFOJIEH

* pa3nuyath Crocod u pe3yiabTar JeHCTBUS.

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNCAL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUeOHbIE 3a/Iauu;

* IPOSIBJIATH MMO3HABATENIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHUYECTBE;

¢ CaMOCTOATCIIBHO aJICKBATHO OLCHUBATL IIPABUJIBHOCTL BbIIIOJIHCHHA IEUCTBUS W BHOCHUTH
HeO6XOI[I/IMBIe KOPPCKTHUBBI B UCIIOJIHCHUC KaK I10 XO4Yy €TI0 peajIn3aliui, TaK U B KOHIIC JICNCTBHUSL.

B cdepe nosHaBaTeJIbHBIX YHUBEPCATbHBIX YUCOHBIX ASUCTBUH ydaluxcs:

* OCYILECTBJIATH MOUCK HEOOXOIUMON HH(OpMAaIMK Ui BBINOJHEHUS BHEYYeOHBIX 3a/JaHUil ¢
UCMOJb30BAHUEM Y4eOHOM JMTEepaTypbl M B OTKPHITOM HH(GOPMALIMOHHOM IPOCTPAHCTBE,
SHUMKIIONEINH, CIpPaBOYHMKOB (BKJItOYAs  AJEKTPOHHbIE, IHM(POBBIE), KOHTPOJIUPYEMOM
npoctpaHcTsBe MHTEpHETA;

* OCYILECTBJIAThH 3aMUCh ((UKcaIMio) BEBIOOpOUHON MH(pOpMaIuu 06 OKpyXKaroleM Mupe u o cede
caMmoM, B TOM 4HcJie ¢ ToMolbio nHcTpyMeHToB MKT;

¢ CTPOUTH COO6H_ICHI/I$I, IMIPOCKTHI B YCTHOﬁ 1 NUCbMEHHOM (bopMe;



* IPOBOJINTH CPABHEHUE M KJIACCU(DMKALIUIO TIO 33J]aHHBIM KPUTEPHSIM;
* YCTaHaBJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U B U3y4aEMOM KpPYyre sIBJICHUM;

* CTPOUTH PACCY)KICHUS B (JOPME CBSI3U MPOCTHIX CY)KJICHHUI 00 00bEKTe, ero CTPOSHUH, CBOMCTBAaX
U CBA3aX;

Obyuarowuiics NOLYYUM B03MONCHOCHb HAYYUMbCA.!

* OCYIIECTBIIATH PACIIMPEHHBIN MOMCK HH(DOPMAIIMHU C UCTIOJIB30BAHUEM PECYPCOB OUOIIMOTEK H CETH
WNHurepHer;

¢ 3aI1uChIBaTh, q)HKCHpOBaTB I/IH(i)OpMaHI/IIO 06 Opr)KaIOHII/IX SABJICHUAX C IIOMOIIBIO I/IHCTPYMGHTOB
UKT;

* 0CO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MHUCbMEHHOM popme;

* OCYIIECTBIIATH BBIOOp HambOoiiee 3PPEKTUBHBIX CIIOCOOOB peIIeHUs 3a]ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOUTH JIOTHYECKOE PACCYKACHUE, BKIIOYAIONIECEC YCTAHOBJICHUE MPUYUHHO-CIEACTBEHHBIX
CBsI3€i;

* MOT'YT BBIMTH Ha TEOPETUYECKUIN YPOBEHb PEILIEHUS 3ajJau: pelleHue Mo ONpeAeIeHHOMY IJIaHy,
BJIa/ICHHE OCHOBHBIMH NPHUEMaMH PELICHUs], 0CO3HAHUS JAESITEIbHOCTU MO PEIICHUIO 3a/1a4H.

B chepe koMMyHHMKATHBHBIX YHUBEPCATbHBIX YUEOHBIX AEUCTBUM ydalIuXCs:

¢ ACKBATHO HUCIIOJb30BaTh KOMMYHHUKATHBHBIC, MMPEKAC BCEro - pCUCBLIC, CPEACTBA MJIA PCIICHUA
pa3IMYHBIX KOMMYHUKAaTUBHBIX 33/Jay, CTPOUTh MOHOJIOTMYECKOE COOOIlEeHHE, BIAJETh
JTUATIOTUYECKON (OPMO KOMMYHUKAITMH, UCIIOJB3Ys, B TOM YHCIIE cpencTBa U UHCTpyMeHThl KT
U JUCTaHLIMOHHOTO OOIICHHUS,;

* JIOTYCKaTh BO3MO>KHOCTh CYIIECTBOBAHHS Y JIIOJICH Pa3JIMYHBIX TOYEK 3PCHHS, B TOM YHUCIEC HE
COBITAJIAIONINX C €ro COOCTBEHHOW, M OPHUEHTHUPOBATHCS HA TO3UIMIO MapTHepa B OOIIEHWU U
B3aUMO/ICHCTBHH;

* YYUTHIBATH Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHbIX O3UIIUNA B COTPYIHUYECTBE;
* (opmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

¢ I0TOBApHUBATHCA U IIPUXOJUTH K 06meMy PELIICHUIO B COBMECTHOM JCATCIIBHOCTH, B TOM YHCJIC B
CUTyallil CTOJIKHOBCHHUA MHTEPECOB;

06)/'161]011414126‘)1 noydyum 603MONCHOCMb HAYYUMbCAL:

* YYUTHIBATh U KOOPAWHUPOBATH B COTPYTHHYECTBE OTIMYHBIE OT COOCTBEHHOU MO3UIMH APYrHX
JIIOCH

¢ YUUTBIBATb PA3HBIC MHCHHU U NHTCPCCHI U 000OCHOBEIBATh CO6CTBCHHYIO IIO3UIHIO,
* IOHUMAaTh OTHOCUTEIBHOCTh MHECHUI B MMoAXO0a0B K PCHICHUIO HpO6JICMBI;

¢ AapryMmeHTHpoBaTb CBOKO IIO3ULUIO U KOOPAWMHUPOBATH €€ C TO3UINUAMHU TIIAPTHEPOB B
COTPYAHHUUICCTBEC IIpU BBIpa6OTKe 061uer0 peuicHus B COBMECTHOM ACATCIBHOCTH

¢ 3aJaBaTb BOIIPOCHI, HeO6XO)II/IM]':>Ie Uit OpraHu3anunu COOCTBEHHOM ACATCIBHOCTH H
COTPYAHHUYCCTBA C MIAPTHCPOM;

¢ OCYHICCTBIIATH B3aHUMHBII KOHTpPOJIb M OKa3bIBaTb B COTPYIHHUUYCCTBC HCO6XOI[I/IMYI-O
B3anMOIIOMOIIb.

IIpeamerHble:



- OpPUCHTHUPOBATHLCA B ABJICHUAX U 00BeKTax OKpyXKaromero Mupa, 3HAaTb TI'pPaHUlbl HUX
MMPUMCHUMOCTH,

- MIOHUMATh ONpeeTeHU (PU3NUECKUX BEIMYUH M IOMHUTH OIpeIeIstonire GopMyIbl;

- MOHUMATh KakuM (PU3MUYECKUM MPHUHIUIAM M 3aKOHAM TOAYUHSIOTCS T€ WM HHBIE OOBEKTHI U
SIBJICHUS IPUPOBL;

- 3HAHWE MOJEIIH MONCKA PELICHUH IS 3a/1a4 10 (PU3HKE;

- 3HaThb TEOPETHYECKHE OCHOBBI MATEMaTUKH.

- IpUMEYaTh MOJEIH SIBJICHUN U 0OBEKTOB OKPYXKAIOUIET0 MHUPA;

- QHAIM3UPOBATh YCIOBUE 3a1a4H;

- nepeopMyIUPOBATH U MOJIEIMPOBATh, 3aMEHATh UCXOIHYIO 33/1a4y JPYToi;
- COCTaBJIATH IUIAH PELICHMS;

- BBIJIBUTATh U [IPOBEPATH IpeIaracéMsble JUIsl pEIIEHUs] TUIIOTE3BI;

- BJIaI€Tb OCHOBHBIMHU YMCTBCHHBIMHU OIICpalluAIMU, COCTABIAIOIINUMUA ITOVMCK PCIICHHUA 3aa1a4H.

Conep:xanue nporpaMMbl BHEYPOUYHOI AeSITEJIbHOCTH
Kunematuka

CriocoObl omucaHusi MEXaHWYecKoro nBmwkKeHus. Cuctema orcyeta. [IpsMoiMHEHHOE NBIKECHHE.
[IpsimonuHeliHOE paBHOMEPHOE JBWKEHHE M0 IUIOCKOCTH. llepemelenne W CKOpPOCTh TIpHU
PaBHOMEPHOM MPSMOJTUHEHHOM JIBIXKCHHUH 110 THIOCKOCTH. OTHOCUTEIBLHOCTH MBIKEHUS. ClloKeHNE
nBrokeHud. [IpuHImMn He3zaBUCMMOCTH IBWKEHUH. KpuBoJiMHEitHOE nBMkeHue. J[BWKEHHE Tena,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE 0 OKPY)KHOCTH. YTIIOBast CKOPOCTb.
[lepuon w wyactora BpameHus. CKOpPOCTh W YCKOPEHHE TIPU PABHOMEPHOM JIBIDKCHHH TIO
OKPY>XKHOCTH.

Jlabopamopnvie pabomul (¢ Hcnob30BaHueM 00opyaoBanus «Touka pocTay):
1. Wsyyenwue nBuxeHUs: CBOOOHO MaJAOLIETo Tea.
2. VI3yueHue IBUKEHUS MO OKPYKHOCTH.

prvzepﬂbze membsl NPOEKMHbIX U UCCNe008ameslbCKux pa6om:

1. OmpeneneHuie CKOPOCTH PABHOMEPHOTO ABHXKEHUS TP UCTIOTIB30BAaHUU TPEHAKEpa «Oeropast
JOPOKKaY.

2. Vcropuueckas peKOHCTPYKIMS OMBITOB [ anuies mo onpeneiaeHuo YCKOPeHUs CBOOOIHOTO
MafeHusl Te7l.

3. Ilpunnumns paboTsl IPUOOPOB AJISE U3MEPEHUS CKOPOCTEH U YCKOPEHUI.

4. TlpumeHeHue cBOOOJHOTO MAJACHUS JJs U3MEPEHUS PEaKLMU YeIOBeKa.

5. Pacuer TpaekTopum IBMKEHUS NepcoHaxkel paccka3oB P.Pacmo.

Xapakmepucmuka 0CHO8HbIX 8U008 OesimeNbHOCMU. YTEHUE U 00CYKIeHHE TEKCTa CTaTell MHTepHEeT-
caiiToB, OOCYXKIEHHE IOKIAJ0B M IpPE3eHTalMil, COCTAaBICHHE U peEIIeHUE 3a1ad, oOCyXIeHHe
crnioco0oB pemeHus (noarotoska k OI'D no ¢usuke).

JAnnamuka

I/IHepI_II/IaJ'ILHBIC cucteMbl oTcuera. Cuina. 3axkoHsl HproTona. I[BI/DKCHI/IC TeJaa IIoJ JCHCTBHEM
HCCKOJBKHUX CHIIL. ﬂBI/I)KCHI/IC CHUCTCMBI CBsA3aHHBIX TCII. Z[I/IHaMI/IKa PaBHOMCPHOTO JIBUIKCHUA
MaTepHaHLHOﬁ TOYKHU IO OKPYKHOCTH. Knaccer cun. 3akon BCCMHUPHOT'O TATOTCHUS. I[BI/I)KCHI/IC



mwiaHer. MckyccTBeHHble cniyTHUKU. CosHeuHas cuctema. McTopus pa3sBUTHS MPENCTaBICHUM O
Bcenennoii. Crpoenue u 3Bositonust BeeneHnoii.

Jlabopamopnule pabomul (¢ ncnoab30BaHneM o6opynoBanus «Touka poctay):
1. H3mepeHue Macchl Tesa ¢ UCMOJIb30BAHUEM BEKTOPHOTO PA3NIOKEHUS CUITBL.

2. UV3ydeHuwe KMHEMAaTHKH M JUHAMUKHA PAaBHOYCKOPEHHOTO JBIKEHHS (Ha MPHMEpE MaIliHBI
ATByna).

3. HW3yuenue TpeHHUs CKOJIBLKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. HUcropuueckas pekoHCTpYyKLUs onbIToB KynoHa U AMOHTOHA MO ONPEENICHUIO BETUYHHbI
CHJIBI TPEHUS CKOJIbYKEHHUSI.

2. TlepBble HCKYCCTBEHHBIC CITYTHUKH 3€MJIH.

3. Kak otnuuarorcss MexaHMUYECKHE MpoIecchl Ha 3emiie OT MEXaHWYECKHX MPOIECCOB B
Kocmoce?

4. Tena Conneunoii cuctembl. OTKPBITHS HA KOHYMKE Tepa.

Xapaxkmepucmuka 0CHOBHbIX 81008 OesimelbHOCMU. YTEHUE U 00CYKICHHE TEKCTa CTaTeil HHTEpHET-
CaiiTOB, OOCYKICHHE MOKIAJOB M TPE3CHTAIlNii, COCTAaBICHHE W peEIIeHUE 3aaad, oOCyXIeHHe
crioco0oB pemenns (moarotorka k OI'D no ¢usuke).

HMnyibce. 3akoH coxpaHeHHs HMITYJIbCA
Nmnynsc. U3meHneHne nmnyibca MaTepranbHOM TOUKU. Cuctema Tei. 3aKOH COXPAaHEeHHS UMITYJIbCA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. PeakTuBHOE IBWXEHHE B TIPUPO/IC.
2. Paccnenosanue JITII ¢ momMotibio 3aK0OHA COXpaHEHUSI UIMITYJIbCa.

Xapakmepucmuka 0CHOBHbIX 81008 OesimeIbHOCMU. YTEHUE U 00CYKIEHHE TEKCTa CTaTel HMHTEPHET-
CaliTOB, OOCYKICHHE IOKIAJ0B M TPE3CHTALMI, COCTAaBICHHE W pEIICHUE 3a/1a4, 00CyXIeHUE
crioco0oB pemrenus (moarororka k OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MoMeHT cuiibl. Y ClIOBUSI paBHOBeCHs TBepAOTO Tena. [IpocTbie MeXxaHU3MBI.
Jlabopamopnvie pabomul (¢ ucnob30BaHueM odopyaoBanus «Touka pocTay):
Omnpenenenre NEHTPOB MAcC Pa3IUYHBIX TN (TPU COC00a).

prvzepﬂbze membsl NPOEKMHbIX U UCCNe008ameslbCKux pa6om:

1. HpI/IMeHeHI/IC IMPOCTBIX MCXAaHNU3MOB B CTPOUTCIILCTBEC: OT 3CMJISIHKH 10 HC6OCer6a.
2. Hccnenosanue KOHCTPYKLIUU BEJIOCUIICAA.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesimenbHOCMU: YTEHHE U 00CY)KICHUE TeKCTa CTaTell HHTEpPHET-
caiiToB, OOCYKJEHHE IOKIAJ0B M IpPE3eHTAlUil, COCTABICHHE U peEIIeHUE 3ajaad, oOCyxXIeHHue
crnioco0oB pemenus (moaroroska k OI'D no ¢usuke).

Mexanuueckne K0.J1e0aHUA U BOJHbI

MexaHndeckue KoJcOaHUs. Hp606p2130BaHI/IC SHEprunu 1pHu MCECXAHUYCCKUX KOJICOaHUSX.
Marematudeckuii u pr>KPIHHBII71 MAasiTHUKH. CBO6OILHLI€, 3aTyXaroIIUEC 1 BBIHYKJICHHBIC KoJIeOaHHsI.
Pe3onanc. Mexanndeckre BOJIHEI. I[J'II/IHa " CKOPOCTb BOJIHEI. 3By'K

Jlabopamopnvie pabomul (¢ ncNoab30BaHuEeM 00opynoBanus «Touka pocray):
W3yuenue koseOaHHii HUTSIHOTO MasiTHUKA.

Hpumepﬁbze membvl NPOEKMHbLX U UCc1e008amenbCKux pa60m:



1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTBHI.
2. KouebarenpHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.

Xapakmepucmuka 0CHO8HbIX 81008 OesimeIbHOCMU. YTEHUE U 00CYKICHHE TEKCTa CTaTell HHTEpHET-
CaliTOB, OOCYKIECHHE IOKIAJ0B M TPE3CHTALMil, COCTABICHHE U peEIIeHHE 3aaad, oOCyXIeHHe
croco0oB pemenus (moarotoska k OI'D o gusuke).

3HeKTp0MaFHI/ITHI)Ie K0J1e0aHHUA U BOJIHBI

[lepemennbiii anexTpuueckuil Tok. KoneOaTtenbHblil KOHTYp. BbIHYyXJeHHbIE U cBOOOJHBIE DM
Kosiebanus. DM BOJHBI U UX CBOWCTBA.

HpuMeprze membsvl NPOEKMHbLX U UCCe008amenbCKux pa60m.‘

[IpuHIMIBI paTUOCBSI3U U TEIEBUICHMUSL.

Bnusinue OM u3nydyeHuil Ha KUBbIE OpPraHU3MBI.

N3roroBnenue ycTaHOBKH JJIs1 IEMOHCTPAIMH OMBITOB 110 DMMU.
OnexTpoMarHuTHoe u3nydenne CBU-neun.

5. Hcropuueckas peKOHCTPYKIIMS ONBITOB AMIepa.

PoNbE

Xapaxmepucmuxa 0CHOBHbIX 8UO08 OesimenbHOCMU.: YTEHHE N 00CYKICHUE TEKCTa cTaTell MHTEpHET-
CalTOB, OOCYXAEHHE IOKIAaJOB M TPE3CHTAalHWii, COCTaBICHWE W pEIICHHE 3a7ad, OOCYKICHHUE
croco6oB pemienus (moaroroska k OI'D mo dusnke).

Onruka

HUctounnknu cBeta. JleiicTBUs cBeTa. 3aKOH MPSMOJIMHEHMHOTO pPacnpoOCTpaHEHHUsI CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoenne n300pakeHUi B IJIOCKOM 3€pKajie. 3aKOH MPEIOMJICHHUSI CBETa HA
IIJIOCKOM TpaHulle ABYX OJHOPOHBIX NMpo3pauHbix cped. [Ipenomnenne ceeta B nmpusme. Jlucnepcus
cBeTa. SIBjeHHME TOJHOrO BHYTpeHHEro oTpaxkeHus. JIuH3bl. ToHkue muH3BL. [locTpoeHue
n300pakeHUH, CO3/1aBaeMbIX TOHKUMHU JIMH3aMHU. [ 1a3 u 3penne. OnTuyeckue mpuoopsI.

Jlabopamopnvie pabomul (¢ Hcnoab30BaHueM 00opyaoBanus «Touka poctay):

1. DxkcnepumMmeHTaIbHas MPOBEpKa 3aKOHA OTPAKEHUS CBETA.
2. VI3mepeHue mokasares MPeIOMIICHHS BOIbL.
3. H3mepenue GoKkycHOro paccTosiHUSL COOMparoIei JINH3bI.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX pAOOM:

1. Hcropus uccienoBaHus CBETOBBIX SIBJICHUM.
2. Hcropudeckas peKOHCTPYKIHS Teseckoma [ amwes.
3. U3srorosneHue KajaeiIocKoIia.

Xapakmepucmuka 0CHOBHBIX 81006 OesimeIbHOCMU. YTEHUE U 00CY)KICHHE TEKCTa CTaTeH HHTEPHET-
CaliTOB, OOCYKICHUE IOKIAJOB M IPE3CHTAIUi, COCTABICHHE W PpEIICHUE 3a/a4, O0O0CYyXICHHUE
croco6oB pemienus (moarotoska k OI'D o puszuke).

du3uKa aTOMa U ATOMHOI0 S/Ipa

Crpoenne artoma. Iloryomenue u uciyckaHue cBera atoMaMu. OnThueckue CreKkTpbl. OIBITHI
Pesepdopna. [Tnanerapuas Mozens aroma. CTpoeHHE aTOMHOTO s1/ipa. 3aps10BO€ U MacCOBOE YHCIIA.
SnepHble cUIIbl. DHEPrHsl CBA3M aTOMHBIX sAep. 3aKOH paMOaKTHBHOTO pacnana. Anbda- u OGera-
pacnanel. IIpaBuna cmemenus. Slnepusle peakuuu. JleneHue u cuHTe3 saep. SnepHas sHepreTuka.
Ncrounnku sHeprun ConHua U 38e31. Perucrpanus suepHbIx n3iydyeHuil. BiusHue paaroakTHBHBIX
U3IY4YEeHUH Ha XKHUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJOTHUECKUe PO OIeMBbl SIIEPHOM SHEPTETUKH.

Hpumepﬁbze membsvl NPOEKMHbLX U UCCe008ameNbCKUX pa60m:

1. Hcropus uzyyeHus aToma.
2. Wsmepenue KIIJI comneunoii 6atapeu.
3. HeBuaumeble U3nydeHus: B CHEKTPE HArPETHIX TEll.



Xapakmepucmuka 0CHO8HbIX 81008 OesimeNbHOCMU. YTEHUE U 00CYKICHHE TEKCTa CTaTei HHTEpHET-
CaliTOB, OOCYKIECHHE IOKIAJ0B M TPE3CHTALMil, COCTABICHHE U peEIIeHUE 3a1ad, oOCyXIeHHe
croco0oB pemienus (moarotoska k OI'D o pusuke).

@opMBbI OPraHu3anum 06pa3oBaTeILHOIO Npolecca:
- TpyIIoBasi;

- UHJMBHTyaJIbHAS;

- (ponTaNBHAS.

Beaymue TeXHOJIOTUH:

Hcnonb3yloTcss 37€MEHTHI  CIEIYIOIIMX TEXHOJIOTUH: TpOEKTHas, MpoOJIeMHOro oOydeHus,
MH(OPMaLMOHHO-KOMMYHHKAIIMOHHAS, KPUTUYECKOTO MBIIIIEHUS, TPOOJIEMHOTO TUAJIOTa, UTPOBasl.

OcHoBHBIE MeTObI PAa00THI HA YPOKe:

BCIIYHII/IMI/I METOJaMU 06y‘I€HI/I$I SABIIAKOTCA: LIElCTI/I‘IHO'HOHCKOBOIZ, METOA MATEMaTH4YCCKOI'O
MOJCINPOBaHNUA, aKCMOMATHYCCKUM MCTO.

DopMBbI KOHTPOJIA:
Taxk kak 3TOT Kypc sIBJISI€TCS AOMOJHUTENBHBIM, TO OTMETKa B OaJIax HE CTaBUTCA.

VYyamuiics yauTcsl OLEHUBATh ce0sl U APYrUX caM, YTO MO3BOJISET Pa3BUBATh YMEHUS CaMOAHaJIM3a
U CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMUHOCTH ydaulerocs. BeisiBieHue
MIPOMEXYTOUHBIX M KOHEYHBIX pe3ylIbTaTOB YYALIUXCS MPOUCXOIUT dYepe3 MPaKTHUUECKYIO
NeATeNbHOCTb; 3a4eTHbIE PaOOTHI:

* TeMaTH4YecKas MOJ0OpKa 3afad Pa3IMYHOTO YPOBHS CIOXKHOCTH C TPEICTABICHHEM pPa3HBIX
METOJIOB pCIICHHWsT B BHIC TEKCTOBOr0 [JOKYMEHTa, Tpe3eHTaluu, (II-aHuMaluH,
BHIEOPOJIMKA WK WED - cTpaHubl (caiita)

* BHICTaBKa [IPOEKTOB, MPE3CHTALIN;

¢ JEMOHCTpalus SKCIICPUMEHTA, KauyeCTBECHHOM 3aJadyu C Ka4CCTBCHHBIM (}’CTHI)IM WJIn B BHAC
IIPUIIOKECHHA, B TOM YHUCIIC, HpGSGHTaHHeﬁ) OIMMCAaHUEM IIpoHECCa Ha 3aHATUH, (beCTI/IBaJ'Ie
OKCIICPUMCHTOB, (1)1/1314%01(1/16 OJIMMIINAaABbI.

KanennapHo-TtemaTnyeckoe IIaHUPOBaHNe

Hara Tema ypoka HUcnoab3oBanue [puMe
Ne IIPOBEACHUSA 000py/1I0BaHUS LIEHTPA | YaHUE
n/n | Mnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOH
HaNpaBJEeHHOCTEH

«Touka pocra»

1. Beenenue (14)

BBoaHoe 3aHsATHE. HCJ'II/I n 3aJa4u KOMHBIOTepHOC

1 Kypca. TexHuka 6€30MacHOCTH. o0opyoBaHue
2. Kunematuka (7 4)
Crnioco6b1 onucanus Ob6opynoBanue s

2 MCXaHUYCCKOI'O ABUXKCHU A I[CMOHCTpaI_II/Iﬁ




[IpssmonurHelHOEe paBHOMEPHOE
JBUKEHUE 110 TuiockocTu? CMoTps

O6opynoBanue 1Jis
JIEMOHCTpaLui

3 U3 KaKoil TOYKH HaOIIO1aTh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue 11
4 CrnosxeHue IBUKEHUH. JIEMOHCTpaLui
Jlabopamopnvle pabomul: O6opynoBanue st
«M3ydenue NBM>KEHUSI CBOOOTHO 1ab0paTOPHBIX PadboT U
najarwouiero tenay, «M3ydyenne YUEHUYIECKUX OTIBITOB
S JIBHYKCHHSI TEJIa 110 OKPY>KHOCTH
Kaxk u kyma nmoseresna BUrHeBas OOGopynoBanue 1Jis
koctouka? PacueT TpaekTopun JIEMOHCTpAIIHA
JIBYDKEHUS TEJ U IePCOHAXKEH
6 paccka3oB P.Pacs o MroHxay3eHe
Hcropuueckas peKOHCTpYKLUS O6opynoBanue 11
OnbITOB ["asniiest Mo ONpeeIeHUI0 JIEMOHCTpALHit
7 YCKOPEHHS g.
Onpenenenne CKOPOCTH O6opynoBanue st
PAaBHOMEPHOI'O ABUKCHHA IIPU }IeMOHCTpaHI/Iﬁ
WCIOJIb30BAHNHU TPEHAXeEpa
8 «0OeroBast TOPOXKKay.
3. lunamuxka (84)
Cuna BoJu, cuiia yOexxAeHUs UITU O6opynoBanue ais
9 cuia - pu3nyeckas BeJIMunHa? JIEMOHCTpaui
Jlabopamopnas paboma: OGopynoBaHue s
10 «/3Mepenne Macchl Teynay 1a00paTOPHBIX PadboOT U
JIBr>keHue Tena moj JeCTBHEM YYEHHUYECKUX OTIBITOB
11 HECKOJIbKUX CHJI
JIBMKEeHHE CUCTEMBbI CBSI3aHHBIX OGopynoBanue st
12 TEI JIEMOHCTpaun
Jlabopamopnvie pabomul: | O0OpymoOBaHHUE IS
«M3yueHne TpeHUs CKOJIbKEHUS 71ab0paTOpHBIX padoT U
13 YUEHUYECKUX OTBITOB
Junamuka paBHoMepHoro ABmkeHus | OOopynoBanue Ass
14 10 OKPYXHOCTHU JIEMOHCTpAIi
Hctopus pazBuTus npecraBieHun OOGopynoBaHue s
15 o Bcenennoii. ConHeunasi cucreMa. | J1eMOHCTpaIHii
OTKpBITUS HA KOHUUKE TIepa. O6opynoBanue ams
[IepBbie HCKYyCCTBEHHBIE CITYTHUKU JEMOHCTpAIHi
16 3emuIH.
4. Umnyabc. 3aK0H cOXpaHeHusi UMNyJabca (34)
17 Kak BbI AXTy Ha30BeTE. .. KomMmnerorepHoe
18 PeakTuBHOE NBMXKEHUE B IPUPOE. obopynoBaHue
Paccnenosanue JITII ¢ nomomisro KomnsrorepHoe
19 3aKOHA COXPAHEHUSI UMITYIbCa 00opy0BaHuE
5. Cratuka (24)
Jlabopamopnas paboma: Ob6opynoBanue s
«OrnpeneneHue NEHTPOB Mace 71ab0paTOPHBIX paboT H
20 pa3TUYHBIX TN (TpU CrIocoOa)» YUEHUYECKUX OTIBITOB
[Ipumenenne mpocThix MexaHu3MoB B | KommnbioTepHoe
’1 CTPOUTENBCTBE: OT 3EMJIIHKH JI0 o0opynoBaHue

Hebockpeba




6. Mexann4yeckue Kojie0aHus u BOJIHBI (34)
22 Buabl MasTHUKOB U UX KOJI€OaHUHI OGopynoBanue it
23 UYro mepeHocur BosHa? JIEMOHCTpAIHH
KonebarenpHble CUCTEMBI B IPUPOJIC
24 ¥ TEXHUKE
7. DJIeKTPOMATHUTHBbIE K0JIeOaHUs U BOJHBI (24)
DKCIiepuMEHTAIbHAS TPOBEPKa KommerorepHoe
25 cBoiicTB DM BOJIH. 060pyI0BaHNE
Uccnenoranue snexkrpoMmarautaoro | Kommerorepaoe
26 n3nydenus CBU-neun 000py1I0BaHNE
8. OnTuka (44)
N3roToBnenne Moaenu KommerotepHoe
27 KaneiJ0CcKoTIa. 0060pyI0BaHHE
DKCcnepuMeHTaIbHas MMPOBEPKa OGopynoBanue ist
28 3aKOHA OTPAKCHHSI CBETA. JIEMOHCTPAITHA
Jlabopamopnas paboma: OGopynoBanue s
«3mepenne nokazarens 71ab0paToOpHBIX paboT U
29 MIPEIIOMJICHHS BOJIBD) YUEHUYIECKUX OTIBITOB
Kak otnuyarores mokasareian O6opynoBanue ais
30 MIPEIOMJICHUS IBETHOTO CTEKJIa JICMOHCTPAITHA
9. ®u3uKa aToMa M ATOMHOI0 saApa (44)
[Tornomenue n ucmyckaHue cBeTa Kommnberoreproe
31 aromamu. OnTrdeckue CIICKTPBLI. 060pyﬂ033HHe
N3mepenne KITA COJIHEYHOM
32 Oarapen KommnsrorepHoe
Brnusnune paanOaKTUBHBIX 060py,I[OBaHI/Ie
33 W3JIy4YE€HUH Ha JKUBbIE OPraHU3MbI
CriocoObl 3a1UThI OT
34 paMOaKTUBHBIX U3ITy4YEHUN
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J.B. I'puropses, I1.B. Crenanos. - M.: IIpocsemenue, 2011. - 223 c. -. (CrangapTsl BTOPOTO
MTOKOJICHUS).
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4. @enepalbHBIl TOCYIApPCTBEHHBIN CTaHAApT oO0OIEro oOpa3oBaHUsS BTOPOTO TOKOJEHHUS:
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13. Urposas nporpamMma Ha aucke «Jlpakorua u 3aHuMaTeNbHast Gu3nKay [DIeKTpOHHbIH pecypc].
Pexxum noctyna: http://www.media2000 ru//
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