MyHuIMnajabHoe OI/KEeTHOE 0011e00Pa30BATEIBHOC YUPEKICHUE

«ApaaToBckas cpeaHsisi mkosa Nely

VYTBepkacHA IPHUKA30OM
MBOVACII Nel
ot 02.09.2024 Ne262/1

JOTOJIHUTENBHAS 001eo0pa3zoBaTelibHast 00IEepa3BUBAOLIAs POrpaMma
€CTECTBEHHO-HAYUHOM HaMpaBJICHHOCTH
«Du3nka B HCCAEA0BAHUX»
Juist oOyuarommxcs 11-12 ner

ABTOpP-COCTABUTEIIB:
Koponesa Anekcanapa
BnagumuposHa,
yuuTENb PUINKA

p.n. Apaaros 2024



Copep:xkanue

1. Pazaen Nel KomMniieke OCHOBHBIX XaPAKTEPUCTHK MPOTPAMMBL... ...................
1.1 TTOSCHUTEMBHAS BATTCKA. .. ... .\ ottt et et e et e et e e e e e e e e e
1.2 HGHBI/I3aI[a‘{I/IHpOFpaMMBI............................................................

1.3 Copepkanue mporpamMmmel. .
1.4 IInanupyemele pesyanaTbl

2. Pazpen Ne2 Kommieke opraHmammHHo neJarorn4ecKux yCJIOBI/II/I...
2.1 KanengapHblid yYEOHBIA TPADUK. .. .......ooov oo e,
2.2 YCIIOBHS PEUTABALMAN TIPOTPAMMBI ... ..ottt it it e e e et e e e e e
2.3 DOPMBI QTTECTALIHM . . . ... ... \u et et ete et eae et eee e e e e e e e e e e e
2.4 OUEHOUHBIE MATEPHAIIBL. .. ... ..\ttt eee et e et et et eee et e e e e e e e
2.5 METOAYUECKUE MATCPHAIIBL. .. ... ..ottt ettt e et e et et eee et eae e eae s e
2.6 CIHCOK JIATECPATYPBL. .. ... ce et et et et et e et eee e e e e e e e e e e

n W W

13
13
13
15
15
18
.20



Paznen Nel Kominsieke 0CHOBHBIX XapaKTEPUCTHK NMPOTrPaMMBbl
1.1 IlosicHuTEIBHAS 3aNINCKA
JlonomHuTenbHas 001meodpazoBarTesbHas 00mepa3BUBarOIas nporpaMmma «OU3nKa B UCCICAOBAHUAIX) €CTECTBEHHO-HAY YHOMH

HAMPABJICHHOCTH.

Hanpap/ieHHOCTh JaHHOH NPOTrpamMMBbl 3aKJIFOYACTCS B PeAI3aLMN CUCTEMBblI €CTECTBEHHOHAYYHBIX 3HAHWI MOCPEACTBOM
SKCIICPUMEHTATIBHOW W MCCIIEA0BATENBCKON NEATENBHOCTH OOYYarIUXCsl, YTO CHOCOOCTBYET CO3HATEIBHOMY W MPOYHOMY
OBJIQJICHUIO LIKOJIbBHUKAMH METOJAMH HAYYHOrO MO3HAHUS W 00eCleunBacT (POPMHUPOBAHME Y HUX LIEJTOCTHOTO MPEACTABICHHS O
¢usnyeckoil kaptuHe mupa. llporpamma «@Pu3nMka B HMCCICAOBAHMIX» 3HAKOMUT YYalIMXCSd C  OCHOBHBIMH (PHM3WYECCKUMHU
NOHITHSIMH M 3aKOHAMH, 3HAKOMUT € YyI€CAMU MPUPOAbI U TEXHUKH, C BEJIMKUMH YUYEHBIMHA U M300peTarensmu. [Iporpamma Takxke
HAlEJICHA HA BBISBICHHE Y PEOCHKA CKIOHHOCTH K M3YyYEHWIO (DM3WKH W JaJIbHEHINEro e pa3BuUTHs. [IpOXOKICHHE M3y4acMOro
MaTtepHasa MPOUCXOIUT ¢ MPOBEACHUEM CAMOCTOSITENIbHBIX SKCIEPUMEHTOB, U3TOTOBJIEHUEM MOCOOMI W MOJIENEH, 3aKPENIICHUEM,
pacIliupeHrueM U YIIIyONEHUEM 3HAHUM y4aluXxcsl, YTO MOBBIIACT 3P(PEKTUBHOCTh OOYUYEHHSI U B TBOPYECKOM OOBECIMHEHUH, U HA
ypoKax. Ydyamuecss Jydlle NOHMMAKT Mmartepuan. CreaoBareibHO, Y HUX BO3HHMKACT YBEPEHHOCTh B CBOMX CWJIAX W JKEIAHHE
npuoOpeTaTy HOBbIE 3HaHWs. [losBIsieTCS OINyIIEHHE ycnexa. BocnuTaHWe TBOPYECKOM AKTHBHOCTH Y4YAIMXCS B MPOLECCE
U3YYCHHUS UMW (DU3WMKH SBISCTCS OJHOW M3 aKTyaIbHBIX 3aJa4, CTOSIIMX MEPEN YUUTEISIMH (PU3UMKHA B COBPEMEHHOW IWIKOJIE.
OCHOBHBIMH CPEACTBAMM TAKOT'O BOCIHTAHUS M PA3BUTHUS CIIOCOOHOCTEH YUAIMXCS SIBJISIFOTCS SKCIIEPUMEHTATIBHBIE UCCIICTOBAHHMS
W 3a7aud. PelleHuWe HECTaHJAPTHBIX 334a4 M MPOBEICHUE 3aHMMATEIBHBIX SKCICPUMEHTAIBHBIX 3aJaHWid CnoCOOCTBYET
NPOOYKACHHIO M PA3BUTHIO Y HUX YCTOMYMBOIO MHTEPECA K (PUBHKE.

[TporpamMma pazpaboTaHa B COOTBETCTBUH CO CICAYIOIIMMHU JOKYMEHTAMU:

- denepanbhbiii 3akoH Poccutickoii deaepammu ot 29.12.2012 1. Ne 273 «O0 o6pazoBanuu B Poccuiickoii deneparyiny

(manee — ®3 Ne 273).



- [Ipukaz MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit denepammn ot 29 asrycra 2013 r. Ne 1008 «O06 yTBEp:KAcHUH
NOpsiIKA OpraHu3auvd M OCYLIECTBICHHMS OO0pa30BATENbHON JEATEIBHOCTH MO JONOJHUTEIBHBIM 00Ie00pa3oBaTEIbHbIM
nporpaMmmam

- KoHuenuust pa3BuTusi HONOJHUTENBLHOTO oOpasoBaHus aetreid ot 4 ceHtsops 2014 r. Ne 1726 - Ilucemo MuHOOpHayku
Poccum ot 18.11.15 Ne(09-3242. MeTtoauuecknue PEKOMEHAALMN O NPOCKTUPOBAHUIO JOMOJIHHUTEIBHBIX OOLIEPa3BUBAIOLIMX
porpamm.

- [TocTanoBneHue ['1aBHOTO rocy AapCTBEHHOrO caHuTapHoro Bpaya PO ot 4 utons 2014 rona Ne 41 «O06 yreepkaeann Canl lnH

2.4.4.3172-14 «CaHUTApHO- SMUAECMHUOJIOTHYECKUE TPEOOBAHUS K YCTPOMCTBY, COIEPKAHUIO U OPraHU3alMK PeXAMa PaboThl
00pa3oBaTeNbHBIX OPraHU3ALMNA JOTIOJIHATENBHOTO 00pa30BaHUs IETEN .

-Metoauueckrue peKkoMEHAIMY IO CO3/IaHUIO U (PYHKIIMOHUPOBAHUIO B 001IE00pa30BaTENbHBIX OpPraHU3alUsIX, PACIOI0KEHHBIX
B CEJIbCKOW MECTHOCTH M MaJIbIX ropojax, IIEHTPOB 00Pa30BaHUsl ECTECTBEHHOHAYYHON M TEXHOJIOTHYECKON HANMpaBJICHHOCTER

(«Touka pocray). YTBEpKACHBI pacnopsbkeHrneM MuHucTepeTsa npoceenieHus Poccuiickoit @enepanmm ot 12 suBaps 2021 r. Ne
P-6).

AKTYaJLHOCTb JAHHOH MPOTrPaMMBI 3aKJIFOYACTCS B MPUBUBAHUM MHTEPECA Y IIKOJBHUKOB K TOUHBIM HayKaMm, HAUMHAS YXKE
CO CpeaHEl IKOJbI. 3aHsATHS B ACTCKOM OOBEAMHEHWH IMO3BOJISIIOT MPOOYAWTh B YYAIIMXCS MHTEPEC K (PU3MKE, NOHSTH CYTh €€
SBJICHUH C MOMOLIBK PEIICHWS MPOCThIX 3aHMMATENBHBIX 331a4. [IpaBHIbHOE MOHMMAaHWE (U3UKHM M METOJOB €€ W3YyYCHUs
MO3BOJIFOT YUAIIEMYCsl CAENIaTh OCO3HAHHBIN BBIOOP AANIbHENIIEr0 HanpapaeHus o0yueHus. Ha ceronHsmHmii 1eHb JaHHas 3a/4a4a
CTOUT 0CO00 OCTPO, MOCKOJIBKY B CTPAHE €CTh HEOOXOIMMOCTh B CTA0OMJIBHOM MPUTOKE MOJIOABIX CIIENUATUCTOB B 00JIACTH BBICOKHAX

HaYKOCMKHX TEXHOJIOTUM.



OTtanuuTebHAst 0COOEHHOCTD JJaHHOKH 00pa3oBaTeNbHON MpOrpaMMel Oiaroaaps UCMOIb30BAHUIO HECTAHIAPTHOTO MOIX0AA
IPU OPraHu3alWy 3aHATANR B paMKax 00pa3oBaTeNbHOM MPOrpaMMbl yYAIIMECs MOTYYArOT BO3MOKHOCTh CAMOBBIPAKCHHUS, yUaTCs
B3aMMOJIEHCTBOBATH JIPYT C IAPYrOM, ¢ YBOKCHHUEM OTHOCUTBHCS K MHEHHWIO IPYIHX JIFOACH M OBIAIECBAKOT UCKYCCTBOM JHUCKYCCHUH,
YTO HEBO3MOKHO BOIUIOTHTH B KM3Hb HA YPOKaxX (PU3MKKM B pPaMKaxX MIKOJBHOrO Kypca. [IoMHMO 3TOro, HIKOJIBHUKH MO3HAKOT
(U3AYECKYI0 KapTUHY MHpa C MO3MOUMM OOBIICHHOCTH M TMOBCEOHEBHOCTH. JlomosiHUTENBHAS —00MmeoOpa3oBaTeibHas
oOuiepa3zpuBaronias mporpamMmma «dOu3uka B UCCICAOBAHUIX» COCTABJIEHA HA OCHOBE aBTOPCKOTO METOAMYecKoro nmocodus: M. I
KoBtyHOBHY «JlOMaIHMIA 3KCHEPUMEHT MO (PU3HUKE», U OTIIMYME B TOM, YTO BCE SKCIECPUMEHTHI BBITOJIHSIOTCS C JIAOOPATOPHBIM
00OpyIOBAaHUEM, a HE C TIOMOIIBK MPUOOPOB, BBINIOJHEHHBIX CAMOCTOATENBHO. [IpodunbHbIil KOMIUIEKT 000pyaoBaHus « To4ku
poctay oOecneunBacT HPPEKTUBHOE JOCTMHKEHHE OOpa30BATENbHBIX  PE3YJIbTaTOB  OOYYArOUIMMHCS 1O  IpOorpaMmMam
€CTECTBEHHOHAYYHOH HAMPaBIICHHOCTH, BO3MOKHOCTb YIUIyONEHHOTO HWM3YYEHMS OTACIBHBIX MNPEIAMETOB, B TOM YHMCIE JUIs
(opMuUpOBaHMS HM300PETATEIBCKOTO, KPEATHBHOIO, KPUTHYECKOTO MBILIUICHUS, PAa3BUTUS (PYHKIMOHAIBHOH T'PaMOTHOCTH Y
00y4aromuxcsi, B TOM YUCJIE ECTECTBEHHOHAYYHON U MAaTEMATHYECKOH.

Anpecar mporpammbl. J[aHHAas mnporpamMMa CocCTaBjieHa misg yvyammxcs 11-12 jrer, 3aHUMAOMMXCS B CHUCTEME
JOTOJIHATENBHOTO 00pa3oBaHus. Ee OCHOBHBIM HANpPABICHUEM SIBJIICTCS KOMIUIEKCHBIA MOAXOA K MOJYYCHHIO OO0ydYarOIUMUCs
3HAHMIA, HAaBBIKOB W YMEHHWI (B MpoLECCE 3aHATHI B TBOPYECKOM OOBCAVMHEHHMH) JUISl JATBHEHIIET0 MPUMEHEHUS MOJTY4YCHHBIX
3HAHWI Ha YPOKax B IIKOJIE.

O0bem n cpok ocBOeHHUs1 nporpammsbl: [IporpaMmma paccuntaHa Ha oauH 104 00y4YeHHs. PexXuM 3aHATHII: ITAHUPOBAHUE
paboTHI Kpy»Ka paccuuTaHo Ha 1 yac B Heaento (34 4), no uetBepram B 15:00.

dopMa opraHM3anuM AEATEJLHOCTH yuamuxcs: Pabota AeTckoro OOBEAMHEHWs MPEAYCMATPHUBACT CHECHHAATBHYIO
OpPraHM3alMI0 PETYJISIPHBIX 3aHATWUH, HA KOTOPBIX ydallvecss MOryT paboTaTe B rpymnnax, rnapamu, MHaMBuayaneHO. [lo ¢opme

MPOBEJICHUS 3aHATHS. TPATUIIMOHHOE 3aHATHE, KOMOMHMPOBAHHOE 3aHATHE MPAKTHMUECKOE 3aHATHE, jJabopaTropHas padoTa, 3auer,



3ammTa MpoekToB. JIekuuu, cooOIeHHs, paccKasbl, 00CYKICHUS, TUIAHUPYEMbIE W TPOBOAMMBIE MEAArOroM, JOJDKHBI Pa3BUBAaTh Y
ydanmxcss COOoCOOHOCTh CAyIIaTh W CIIBIIIATH, BUACTh M 3aMeydarb, HAOMOAATh M BOCHPHUHHMMATH, FOBOPUTH M JOKAa3bIBATh,
JIOTUYECKH MBICIUTh. KOHKYPCBI, HTPBl MOMOTaKT YYalluMCS TPAOOPETaTh ONBIT B3aUMOACHCTBHS, TPUHAMATL PEUICHHs, OpaTh

OTBCTCTBCHHOCTH Ha 06651, ACMOHCTPHUPOBAThL CBOM AOCTHIKCHUA U JIOCTOMHO BOCIIPUHUMATL JOCTHIKCHUA APYIUX JIFOCH.

1.2 Ileap u 327244 IPOrpaMMbl
Ienar nporpamMmbl. NPHBUTH YYAlIMMCS WHTEPEC K HAYKE, NMOMOYb MM MNPUOOPECTH YBEPEHHOCTh W HACTOMYMBOCTH B

CaMOCTOSITENILHON padoTe s AAJIbHEHINECH YCIECIIHONW pean3aiii CBOMX BO3MOKHOCTEH.

Z[J'Iﬂ peajn3anuu MOCTABJICHHOM 1eJIH He00X0JUMO PCLINTD CJCAYIOIIHUE 3aJa1H:

- 3HAaKOMCTBO yYalIMXCs ¢ METOJOM HAyYHOTO MO3HAHUS U METOJaMM MCCIICIOBaHUS OOBEKTOB U SIBJICHUH MPUPO/IBI;
- [InanupoBaHue 3TanoB cBoei paboThl, KOPPEKTUPOBKA;

- [ToBbIlIEHUE YPOBHS HAy4YHOM TPaMOTHOCTH

- Pa3BuTHE €CTECTBEHHOHAYYHBIX KOMIIETCHITHM YUaIuXCs;

- PazButre cnocoOHOCTEN K CaMOCTOSTENIBHOMY HAOIIOACHUIO U aHAJIU3Y,

- Pa3BuTHE HETPUBHAILHOTO TOAX0a K PEHICHUIO (PM3NYECKUX 3a/1aY,

- PazBuTHE HCCIeMI0BATENBCKIX HABBIKOB,

- PazBuTHE y yUualmmxcsi HABbIKOB KPUTHIECKOTO MBITIIJICHHSI.

- Bocniutanue yCMauMBOCTH U CKPYITYJIE3HOCTH TIPY TIPOBEJACHUM MCCIICTIOBAHMIA,

- Bocniutanue akkypaTtHOCTH TipH paboTe B TaOOPaTOPHBIX YCIOBHUSX;

- BocnutaHue CaMOCTOSTEILHOCTH TPH MPUHATHM PEUICHUM W CIOCOOHOCTH K apryMEHTHPOBAHHOMY J0Ka3aTebCTBY

COOCTBEHHBIX THUIIOTE3;



- CDOpMI/IpOBaHI/Ie HAaBBIKOB COTPYIHHYCCTBA.

B ocHOBe n3yueHms 00pa30BaTEIBLHOTO MPEAMETHOTO MOAYJIS JIEKUT PYKOBOJACTBO CIEAYOMIMMHK MPUHIUITAMH:

v BbIJICJICHHE MPUOPUTETHOMN IIENTH Kypca M 0TOOP MaTepPHAIOB, H3yUEHHE KOTOPBIX TO3BOJIACT B MAKCUMAJILHOM CTEMEHH JOCTHIaTh

LEIIH;

v' y4eT BO3PacTHOTO, 00Pa30BaTEILHOTO M KYJIBTYPHOTO YPOBHS YUAIHXCS,

v' IOCTYIHOCTh aHATMTHICCKMX MATePHAIIOB, 3aJaHHil UT U3y UYCHUS.

HM3ydyeHne yuammMucs COACPXKATENBHBIX ECAWMHHL O0PA30BATEIBbHOTO MPEAMETHOTO MOIYJsS BAXKHO CHAENATh MPAKTHKO-
OPUEHTUPOBAHHBIM, COLIMAIbBHO-MOTUBUPOBAHHBIM U TNTyOOKO MO3HABATENIBHBIM, TIO3TOMY B XOJ€ M3YUYEHUS MCIOJIB3YIOTCS CIEAYOIIHUE
THUIBI YPOKOB: TIPAKTUKYMBI, TUCITYThI, JUAAKTUYECKUE UTPBI, YPOK ¢ ucnonb3oBanneM UK T-TexHonoruu.

YueOHbIe MaTEpUasIbl U 3aJaHKs TOJ00PaHbl B COOTBETCTBHU C BO3PACTHBIMU OCOOCHHOCTSIMM JIETEH U BKITIOYAIOT 3aa4H,
MPaKTHUECKHE 3a/IaHusl, TOCTPOSHUE TParKOB M TUarpaMM, UTPhl, MUHU-UCCIICIOBAHUS M MIPOCKTHL. B mporiecce u3yueHus
(GbopMUpyIOTCS YMEHUS U HABBIKK paOdOTHI ¢ TEKCTaMU, Ta0NIMIIaMHU, cXeMaMu, TpadkaMi, a TakKe HABBIKK TIOMCKA, aHaIu3a v
npeacTaBicHUs UHPOPMAIMK U MyOJIMYHBIX BBICTYTUICHUH.

YKa3aHHbBIE TUITBI YPOKOB MPEAyCMATPUBAIOT Cleaytone GoPpMbI OPpraHu3aniu y4eO0Hoii 1esiTeJIbHOCTH:

— 00Cy)K/IeHHE AUCKYCCHOHHBIX BOITPOCOB,;

— WCIOJIb30BaHNWE MHCTPYMEHTOB aHAJIN3a,

— paboty B yueOHO# rpynne (yuyeOHOM mape),

— TMOATOTOBKY M MPEACTABICHUE COOOIICHUS 110 TEME;

— HamucaHWe COYMHCHUS,

— TMOATOTOBKY MPE3CHTALMU U T.1I.

B xone m3yueHus o0pazoBaTeIbHOTO MOAYJS MCHOJB3YIOTCS TEXHOJIOTHUH, HAMpPaBJICHHBIC HA PEaNM3alMi0 KOMIETEHTHOCTHOTO
MOJX0/a; TeXHOJorust KpuTuieckoro mpinuieHust 1 UKT TexHomorus.



1.3 Copepxkanue nporpamMmmsl

Vuebno-memamuueckuii niax 3aHamuil

Ne Tema KonuuectBo Teop. IIpax.
4acoOB
1 | BBonHOe 3aHATHE 1 1
Uro m3ydaer Gpusuka.
2. Usmeperne GU3NIecKux BEIMUNH 1 1
3. IlepsoHayanbHBIE CBEEHUS] O CTPOCHUH BELIECTBA 2 2
4. B3aumopelicteue e 12 7 5
4. JlaBieHue TBEPABIX TEJ, )KUAKOCTEH U ra3oB 10 8 2
5. Pabora. MomHocTh. [IpocThie MexaHU3MBbI 3 2 1
6. 3HakoMCcTBO C nmdpoBoi jadbopaTopueit 1 1
7. OnbIThI-(OKYCHI 1 1
8. Pemenne onuMnuagHbIx 3ana4d 1 1
9. TBOpUECKUN OTUET yUHaIUXCsl 1 1
10. | Okckypcus. Utorosoe 3ansTue 1 1
Hroro 34 20 14
Cooepoicanue yuebrno2o niana
TEMA NO TEMA 3AHATUA. OATA NPOBEOEHUA
PUBUKE.
Yro u3yJaer . OpraHu3anuoHHOE 3aHSTHE. 7.09
¢uznka? '
H3mepenne 2. | U3mepenrie  pa3MepoB  Teln, ¢ ydeTom | 14.09
(pu3nUeCKuX MOTPEITHOCTH. PaCTeHHs «XPOHOMETPBIY.




BEJTUYMH. [{BETOYHBIC YACHI.
[lepBoHAYaTHHEIC Pone muddysuu B mpupoxe. Ssnenust ocmoca. | 21.09
CBEICHUS 0
CTPOCHUH
PacmipocTpaHeHne 3arps3HSIONMX B TB B|28.09
BEIIECTRA. poctp PASHAIOI CHIee
BOJIOEMaX.
BzaumoeiicTie Hcnonb3oBaHue B TEXHUKE  OpuHIMNOB | °-10
T JBUYKECHUSI KUBBIX CYIIECTB.
[TpakTHyeckas padora «M3mepenne ObicTpoThI | 12.10
PEaKIMH YeTIOBEKAY.
[TpuMepsl  pa3aMuHBIX 3HAYeHWi Benuuu, | 19.10
OIHUCHIBAIOIIUX MEXAHMYECCKHUE JIBIDKCHUS B
JKABOH NIPUAPOJE.
26.11

Pemienne  3amauy  u3HKO-OMONIOTMYECKOTO

COMCPIKAHMS.

Counnenne cka3ok «O CKOpPOCTH, Macce W

CHJIC».

9.1




10. | ITpakTr4eckas paboTa «Onpenenenue | 16.11
TJIOTHOCTH MPUPOIHBIX MATCPHAIIOBY.
11. | OnpeneseHue 3amnaca Bjark Ha y4acTKe. 23.11
12. | Cuna TsbkecTH Ha IPYTHX IIaHETaX. 30.11
13. | Cuna TspkecTd W pasMepbl MJeKOTHTaronmx u | 7-12
JICPEBBEB.
14. | ITpakTuueckas padota «M3mepenue Mblineunbix | 14.12
YCHUITHI YeJI0BEeKA C MOMOIIBIO CHIIOMEPay.
15. | Poss TpeHus B mpupoIe. 21.12
16. | CounHenue «Mup 0e3 TpeHuUsD». 28.12
JlaBaeHue 17. | Pexxyme ©  Komromue — mpucmocodnenus, | 11.01
TBEPIBIX T, BCTPEUAOLIHUECS B )KUBOM MPUPOIE.
JKUIKOCTEN u
A 18. | laBnenne TBEP/IBIX T Pemenue | 18.01
rasos.
MPaKTHIECKUX 3a/1a4, CBA3AHHBIX C IABJICHUEM
19. | Yac mucropun. Benmukuit Apxumen. Jlerenaa o6 | 2°-01
Apxumene. ['mapoctaTnyeckuii napagokce.
20. | AtMocdepa  Haimei TUTAHETHI. Posp | 1.02




arMoc(hepHOro AABJICHUS B IPUPOJIE.

21. | AtmocdepHOe naBlicHWE B JKM3HM 4YesoBeka. | 8-02
AtMocdepHOe TaBlieHUE U TTOroa.
22. | AtmochepHOe 1aBeHIE U METUIIAHA. 15.02
23. | KpoBsHoe paBneHue. Ilpakrtudeckass padorta | 22.02
«OmnpeeneHne 1aBIeHNs KPOBH Y YETOBEKAY.
24. | I'nyOokoBOTHBIE SKUBOTHBIE 51 ux | 29.02
PHCIOCOOICHHOCTh. BomHbIE pacTeHUS
25. | IlogBoaHBIE MacTepa. 7.03
26. | ®usznko-Onosornvyeckas BAKTOPHHA. 14.03
Pabora, 27. |Poiuaru B mpupone.» 3omoroe  mpasuio | 21.03
MOIITHOCTb u MEXAHUKH
DHEPTHSL.
P 28. | DHeprust peK u BeTpa. 4.04
29. | INo3Hait ceOst «Onpenenenue moeii | 11.04
MaKCUMAaJIbHON MOIIIHOCTH.
30. | 3nakomcTBO ¢ U(POBOIL TadopaTopueii 18.04
31. | OnbiThl — GOKYCHI 25.04




32. | Pemienre oJIMMIIMAIHBIX 33024 2.05

33 | TBopueckuit  oruer  ywanmmxcs.  3ammta | 16.09

MPOEKTOB

34 | Dkckypeus. UToroBoe 3aHsTue 23.05

Cooepoicanue y4ebHo2o niana Kypcd 8HeypoUYHOTl OesimeibHOCmU
1.BBoanoe 3ansiTue. Uto nzyuaer ¢pusuka. (1 1yac)
3HAKOMCTBO C npeaMeToM ¢u3nka. MoTtuBannoHHas Oecena Ha Temy: «UTo n3yvaet gusnkay. TexHuka 0€300aCHOCTH.
2. N3mepenue pusnveckux BeauquH.(1 yac)
H3mepenne AnuHbL, TUIOMAM, 00BEMA TEN ¢ YUYETOM MOTPEMIHOCTH

3.1lepBOoHAYA/IbHBIC CBEICHHUS 0 CTPOCHHUH BEIECTBA. (2 yaca)

[TocTaHOBKa, OCYIIECTBICHUE W OOBICHEHHs OMNBITOB MO CTPOCHHIO BellecTBA. DU3MYECKHME 337aud B JIMUTEPATYPHBIX
npou3BencHUsAX. TBopUeckas padoTa MO COCTABIECHUIO KPOCCBOPAOB, peOycoB. UTor udyuenus Tembl «llepBOHAYalIbHBIE CBEACHHS O
CTPOCHUU BEILECTBAY.

4.B3aumopneiicreue Tei. (12 yacos)

Huepuus. BelmomHeHNe 3KCIEpUMEHTANIBHBIX 3a1a4 U3 KHUATH JI.A. ['opeBa « 3aHMMaTenbHble ONbITH M0 (u3nke». [loarotoBka
WHTEPECHBIX OMBITOB MO MHEPLMH, HCIIOJIB30BATh MAaTEPHAN C caiita nsportal.ru, marepuain razetsl @usuka (IlepBoe ceHTs0ps). Pemenue
3KCIEPUMEHTAIIbHBIX 33a/1a4 HA ABWKEHUE. MonenupoBanue pakeTbl. COCTABIEHUE 3a1a4 110 PUCYHKAM HA TeEMY ABMKEHUE. ONBITHL 10

MCXAaHHKC.



5./laByieHNe TBEPABIX TEJ, }KUAKOCTEI 1 ra3os. (10 yacoB)

[TpakTryeckue 3a1a4l HA ONPEACICHAE JaBJICHUs TBEPABIX Tel.. [lon0op 3anau Ha AaBIICHUE. YMETh CAMOCTOSTENBHO COCTABIISATH
3amaun. Pemenne 3ana4y no OB, CBA3aHHBIX ¢ AaBICHUEM. M3ydeHUE rUAPABIMUYECKON MAIMHBI U €€ U3rotosieHue. [Ipoekr. 3ammra
MUHU-MIPOEKTOB. OMBITH — (POKYCHI

3aHUMATEIBHBIE OMBITHI IO aTMOCPEpHOMY AaBJICHUIO. [IpakTdeckas padora: OnpenenuTs BEICOTY 3AaHHS INKOJIBI.

Yac ucropun. Benukuii Apxumen. Jlerenma o0 Apxumene. ['mapocratmyeckuii napamokc. OnbiT [lackans. 3aHuMaTeNbHbBIE
OMBITHI 110 TUTABAHUIO TEN.

BoznyxonnaBanue. bpeliH-pUHT, MOCBALIEHHBIN [ITHIO KOCMOHABTUKH.

6.Padora. Momaoctb. IIpocThie MexaHu3Mbl. (3 Yaca)

Pemenne onmumnuanneix 3anad no teme «Pabora. MomHoCTh». Peiuary, yciioBue paBHOBECHS pblyara. [IpocTeie MEXaHU3MBI B
HalIei )KU3HU. «30JI0TOE NMPABUIIO MEXAHUKM.

7 .3nakoMcTBO ¢ nudposoii adoparopueii. (1 gac)

[TpakTrueckas padoTta «3HAKOMCTBO yUalIuxcs ¢ HU(PpoBoii 1adoparopueii.

8 OnbIThI-QoKYCHI. (1 yac)

JleMOHCTpanus ONMBITOB U OOBICHEHUE UX C TOUKH 3PCHUS (PU3UKU

9. Pemrenune ommMnuaanbIx 3aaa4 (1 gac)

Peenue 3a1a4 NOBBIIIEHHOM CIIOKHOCTH

10.TBopueckuii oTyer yqyamuxcs. (1 gac)

[IpencraBneHre TBOPUYECKUX PAOOT.

11 Dxckypceusi. Utorosoe 3ansitue. (1 1ac)

Okckypeus Ha npeanpustiue. OO0 « Candup»



HpOBeI[eHI/Ie AHKCTHUPOBAHM L. CI[eHaTB BbBIBOA. I[OCTI/IFHYTBI JH OCJIN, 4YTO HAA0 N3MCHHUTH WUIN I[O6aBI/ITI> B pa60Ty KpPyIKKa.

1.4 Ilnanupyemsble pe3yabTarhl

Ilpeomemunple. Yyapecs Hayyarcs:

- ONMCBIBATH CBOMCTBA TEN MO pa3Mepy, popMe, BEMIECTBY; ydalIMecs Moayv4ar BO3MOXHOCTb HAY YU ThCS

- ONUCHIBATh (PUBHYUECKUE SABIICHUS U WX MPU3HAKH,

- ACTOJIb30BATh TEPMUHOJIOTHIO MPU OOYUYEHUH;

- BBIIAENATH MOJIOKATEIIHOE U OTPULATENBHOE BO3ICHCTBHUE YEIOBEKA HA TPUPOAY,

- ACTOJIb30BATh 3HAHUS O CTPOCHUM BEUIECTBA JUIsl OOBSICHEHUS TAKUX SIBIICHUH Kak 1u(dy3usi, uCapeHue, CxxaTue 1 T. 1.
Memanpeomemrivie.

Pecynamusnvie YVJ]:

yaauuecsi Hay4amcsi:

- BBIOMPATh COCOOBI IEATENBHOCTH B COOTBETCTBHH C TIOCTABJICHHOM 331a4€H U YCIOBUIMHU €€ pealn3alnu,

- aJACKBATHO OLCHHUBATL HPAaBUIILHOCTL HJIHU OIMMOOYHOCTh BBITIOJTHECHUS yqe6H0171 3agadu, €€ O6’beKTI/IBHy}O TPYAHOCTb H

COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS,
- (popMUPOBAHUE CIOCOOHOCTH K TPOEKTUPOBAHUIO.
yuauuecst NOIYYAm G03MONCHOCHb HAYYUMBCSL:
- OIPEAENATH MOCIEA0BATEILHOCTD TPOMEKYTOUHBIX TI€JIel M COOTBETCTBYIONIUX UM JACHCTBHIM C Y4ETOM KOHEYHOTO Pe3yJIbTara,
- OCYIIECTRIIATH KOHCTATUPYIOIIWMA U TIPOTHO3UPYIOIINH KOHTPOJIb TIO PE3YJIBTATy U MO CIOCO0y NeHCTBUS,
- BBIJICNIATH U ()OPMYJIMPOBATH TO, YTO YCBOEHO M YTO HYXKHO YCBOWTD, OTPEACIIATH KAYECTBO U YPOBEHb YCBOCHHS,
- TIOJIB30BAThCA METOAAMM HAYYHOTO TO3HAHWS. TPOBOAWUTHL HAOMIOACHMS, TJIAHUPOBATH M BBIMOJHATH AKCHEPUMEHTHI,

oOpadareiBaTh pe3ybTaThl U3MEPEHUH, IPEACTABIIATEL OOHAPYKEHHBIE 3AKOHOMEPHOCTH B CIIOBECHOM (POpME UK B BUAC TAOJMIL,



Kommynuxamusneie VVJI:
yaauuecs: Hayuamcsi:

- OpPraHu30BLIBATb yqe6Hoe COTPYAHHUUYCCTBO M COBMCCTHYIO JACATCIIBHOCTL C YUYMTCIICM KW CBCPCTHHKaMHK. OIIPCACIIATL LCIIH,

pacnpeaeasnTh (YHKIMHA U POJIM YYaCTHUKOB,

- paboTaTh B TpyIIE. HAXOAUTh OOINEE PEIICHUE W pa3peliarb KOH(IUKTHI HA OCHOBE COTJIACOBAHUS MO3MIMN W ydéTa

WHTEPECOB.
yUaIuecs moyvar BO3MOXKHOCTh HAyUUThCS

- KOOPAWMHHPOBATL M IIPHHHUMATL Pa3JIAYHBIC I[IO3WMIMKMHU BO BSaHMOHeﬁCTBHH; - ApPrymMCHTHpPOBATL CBOKO IIO3UIUMIO H

KOOPAMHHUPOBATH €€ ¢ TO3ULMAMU MAPTHEPOB B COTPYIHUUECTBE MTPH BEIPAOOTKE OOLIECTO PEIICHUSI B COBMECTHOM JEATEIILHOCTH.

lloznasamenvhvie YVJI:

yuawuecs: Hayuamcsi:

- paboTath ¢ nH(pOpMaIUEi: TOUCK, 3aMKMCh, BOCIIPUITHE B TOM uKclie cpeacTBamu MKT;

- MPUMEHSTH MPaBuUia U TOJIb30BaThCs HHCTPYKIIUSAMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMH,

- MOHWMATh CYIIHOCTh aJITOPUTMHUUECKUX MPEANMCAHUN U YMETh ACHCTBOBATH B COOTBETCTBUH C MPEATIOKEHHBIM aIrOPUTMOM;

- ACTIOJTb30BATh (PU3MUECKUE MOJICIIH, 3HAKH, CUMBOJIBI, CXEMBI,

- popMyTHUPOBATH TPOOIEMBL; CAMOCTOSITENIBHOE CO3/TaHUE CTOCOOOB PEIIECHHUSI MPOOJIEM TBOPUYECKOTO U MOMCKOBOIO XapaKTepa.

- yCTaHABIIMBATh MPUUNHHO-CJICICTBEHHBIC CBSI3H;

- CTPOUTH JIOTUUECKUE, PACCYKICHUS, YMO3AKIIOUCHHS (MHAYKTUBHBIE, IETYKTUBHBIE W 110 QaHAJIOTHH ) U BHIBOJIBI;

- BUJACTh (PU3MKY B APYTUX AWCIUIUIMHAX, B OKPY>KAIOIIEH JKU3HU, - BBIABUTATh TMIOTE3bI MPU PEIICHUN (PU3UUYSCKUX 3a1a4 U

IMOHUMATh HGO6XOI[I/IMOCTB HX IIPOBCPKHU,

- INIAaHUPOBATL U OCYIICCTBIIATE ACATCIIBHOCTL, HAIIPABJICHHYIO Ha PCIICHUC 3a4a1 UCCIICAOBATCIILCKOI'O XapaKTepa,



- MHTEPIPETHPOBATh MHPOPMALUHN (CTPYKTYPUPOBAThH, MEPEBOIUThL CIUIOMIHOW TEKCT B TAOJHMIY, MPE3CHTOBATH IMOJYUYCHHYO
uH(popMaLuto, B TOM unciie ¢ momoinpro UKT).

JImanocTHbIe. Y yyammxcs OyayT cOpMUPOBaHBI:

- TOTOBHOCTh U CIOCOOHOCTH 00YYaIOIIMXCS K CAMOPA3BUTHIO U CaMO00Pa30BaHUIo;

- (popmMupoBaHUE CITOCOOHOCTH K SMOLIMOHAIIBHOMY BOCIPHATHIO PU3NYECKIMX OOBEKTOB, 331a4, PELUICHUN, PACCYKICHUH;

- CIOCOOHOCTh MPOAOHKATH N3YYCHHE (PU3HKH, OCYIIECTBIISIS CO3HATENBHBINA BEIOOP CBOCH MHAMBUAYATBHONH TPACKTOPUH YUCHUS.

- V yYaIumxcst MOryT ObITb C(POPMUPOBAHBI:

- KOMMYHUKATUBHAsg KOMIIETCHTHOCTb B OOHICHMM M COTPYAHHYECTBE CO CBEPCTHUKAMH B 00pa3oBaTesibHOM, y4eOHO-
WCCIIEIOBATENLCKOM, TBOPUYECKON M IPYTUX BUJAX AEATEIbHOCTH,

- KPUTHYHOCTb MBIIIVICHWA, YMCHHUC PACIIO3HABATL JIOTHICCKH HCKOPPCKTHLIC BLICKA3bIBAHW A, OTIIMYATh THIIOTC3Y OT (I)aKTa

Pa3zpen Ne2 Komnuieke Opranu3aniHOHHO-NIEAArOTHYECKUX YCJIOBH I

2.1 KanennapHublii yueOHbIii rpaguk

Ton IBcero
o0yueHHs [yIeOHBIX
CeHTs6pb OKT56pb Hosi6pn Jlexabpb STHBapb OeBpalb Maprt Anpens Maii Hronb Hrons ABrycT  [4acoB
HeeNb/

ITHEH

09.09-15.09.
16.09.-23.09.
23.09.-29.09
01.10.-07610.
08.10.-14.10.
15.10.-21.10.
22.10.-28.10.
29.10.-04.11
11.11.-18.11.
19.11—25.11.
26.11.—02.12.

03.12.—09.12.
10.12.—16.12.
17.12.—23.12.
24.12.—30.12.

30.12.—05.01.
06.01.—112.01

14.01.—20.01.
21.01.—27.01.
28.01.—03.02.
11.02.—17.02.
18.02.—24.02.
25.02.—03.03.
11.03.—17.03.
18.03.—24.03.

23.03.—29.03.
13.04.—21.04.
22.04.—28.04.
29.04..—05.05.
13.05.—19.05.

20.05.—26.05.
01.06.—07.06.

17.06.—23.06.
24.06.—30.06.
01.07.—07.07.
15.07.—21.07.
22.07.—28.07.

29.07.—04.08.
12..8.—18.08.

19.08.—25.08.

04.11.-10.11.
04.02.—10.02.
04.03.—10.03.
30..03.—5.04.
06.04.—12.04.
06.05.—12.05.
25.05.—31.05.
08.06.—16.06.
08.07.—14.07.
05.08.—11.08.
26.08.—01.09.

04.09 — 2405
023.09-07.09.

1
2
3
4
5
6
7
8
1
2
3
4
5
16
7
8
19

20
21
22
3
24
5
6
7
28
9
0
3
2
3
4
5
6
7
8
9
0
41
2
3
4
5
6
7
8
9
50
1
2

|2 =
lroﬂllllllllllllllll
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B - [TpomesxkyTounas arrectanus



[ - KanukynsipHslit iepros

1 | - Obumras Harpy3ska

- Benenue 3aHATHI IO paciuCaHUIo




2.2 YcJ0BHS peanu3anuy NporpamMmmal

MamepuaneHo-mexnuieckoe ocHAu eHue 3aHsmuii

3aHATHS MPOXOAAT B KAOMHETE (PM3UKH, KOTOPBIH MOTHOCTHIO OCHAIICH HEOOXOAUMOM MEOEITBIO, TOCKOM, CTaHAapTHBIM HA0OPOM
1abopaTtopHOro 000pyAOBaHus, HAOOPOB Uil JEMOHCTPALIMKA OMBITOB IeHTpa «Touka pocta». YCIOBUS sl 3aHITHIA COOTBETCTBYIOT
CaHUTAPHO-TUTUEHUYECKUM HOopMaMm. KaOWHET OCHAINEH KOMIMBIOTEPOM, MPOCKTOPOM, WHTEPAKTHBHOW HOCKOH, YTO MO3BOJSET
WCIOJIb30BAaTh /ISl 3aHATUH BUACO(PUIBMBL, TPE3CHTALNHN, PA3JIMYHBIE KOMIBIOTEPHBIE MPOTPAMMBI (M3 MEAUATEKA IKOJIbI).

[leuamuwvie nocobus

- Tabmuuel o ¢usuke 1id 7-9 KIaccos.

- [TopTpeTsl BeLnarommxcs aesaTenei (pu3nk.

Jluoaxmuueckue mamepudiei

Haensionwvie nocobusi:

- oTorpadun PU3NUECCKUX FKCIEPUMEHTOB 110 TEPMOAMHAMHUKE,

- PUCYHKH € N300pakeHUEM IPaQUKOB TBHKEHUS TEIT,

- TaOJIMLBL: MEP U BECOB, TUIOTHOCTH BEUIECTB, (PU3MUECKAX KOHCTAHT; WILTIOCTPALMK (PU3MUECKUAX SBICHHA.

Heobxooumoe xaopogoe u MamepudaibHO-mexHudeckoe obecnedenue npocpammul.

KanpoBoe obecnedenue: neaaror ¢ COOTBETCTBYIOMIMM NPO(UITI0 00BEAMHEHHS] 00PA30BAHUEM U OMBITOM PaOOTHI.

dopma OpraHM3alyy ACITEIbHOCTH ydaluxcs: padoTa AETCKOro OOBbEIMHEHUS MPEIyCMATPUBACT CIEHUAIBHYI OPraHu3aluio

PErYJISIPHBIX 3aHATHI, Ha KOTOPBIX yUalluecs MOTyT paboTaTh B rpynnax, napaMu, WHANBUAYAITBHO.



[To dopme mpoBeacHUs 3aHATHS. TPAAULIMOHHOE 3aHATHE, KOMOMHUPOBAHHOE 3aHSATHEC, MPAKTUUYECKOE 3aHITHE, JJaOopaTopHas
palboTa, 3a4€T, 3alKuTa MPOEKTOB.
Jlexumu, cooOlieHus, pacckasbl, OOCYKIACHUS, TUIAHUPYEMbIE M MPOBOJUMBIC TMEAArOroM, JOJDKHBI PA3BUBATh Y yYalllMXCS
COCOOHOCTH CIIYIIATh U CJBIIATH, BUJIETh U 3aMeUarh, HAOJIIOAATh U BOCIPUHUMATD, TOBOPUTH U JIOKA3bIBATh, IOTUYECKU MBICIUTD.
KOHKypCBI, UTPbl MOMOTAIOT yYauuMCsl MPUOOPETATh OMBIT B3aUMOJCHCTBUS, MPUHUMATL PEIICHKS, OpaTh OTBETCTBEHHOCTh Ha
ce0s1, IEMOHCTPUPOBATH CBOU JOCTHXKCHUS U JOCTOMHO BOCHPUHUMATh JOCTUKEHUS JPYTUX JTHOJCH.
2.3 ®opmbl aTTECTALIA

JUs moABEIEHUSI UTOTOB IO PE3yJIbTaTaM OCBOCHUS MaTepraa Mo MpoiICHHBIM TEMaM UCIOIb3YETCS

Texymast arrecranus:

* YCTHBIH OIIPOC;

* TECTOBOE 3aJJaHHCE,

* PEILICHHUE 33134,

* PELICHHUE KPOCCBOP/A U aHArPaMMBbl,

* rpadmueckas padoTa: MOCTPOECHUE TpaPUKOB, CXEM U JUArPAMM CBSI3CI;

* aHaTUTHYECKas paboTa: pacuéT NoKa3aTelie, aHAJTM3 CTATUCTHYECKUAX JAHHBIX, OLIEHKA PE3YJIbTATOB,

* AOKJIan,

* TBOpUECKas padoTa: MOCTEP, KOMIBIOTEPHAS MPE3CHTALIMSI.

HNrorosast arrecranms:

* KEIiC,

* 3CCe;

* poJsieBas urpa.

BHeypo4uHasi 1eITe/IbHOCTD:

* ACCIIEN0BATENbCKas padoTa,;

* IIPOEKT: IPYIIIOBON U MHANBUAIYAJIBHBIN.

Dopmvl omcresrcusanus U Guxkcayuy 0Opa308ameIbHuIX pe3vibmamos: TpaMmoTa, JATIIOM, Ky PHAII TOCEUIaEMOCTH, MaTepral
AHKETUPOBAHUS U TECTUPOBAHMS, METOIMYECKAs pa3padboTKa, NOPTHOIUO, MEPEUEH FOTOBBIX PaboT, POTO, OT3BIB JETEH U POAUTEIICH,
CBUJIETENBCTBO, CEPTU(UKAT.




Dopmbl_npeovsiGaeHUsl U OeMOHCMPAYUY 06DCISO€CIWI€JZbeLX pes3viiemamos: JTHarHoCTHYCCKada KaprTa, 3alluTa TBOPUCCKUX pa60T,

KOHKYPC, HAy4YHO-NPAKTHYECKAass KOH(PEPECHUMS, OJIMMIINANA, OTKPBITOE 3aHATHE, MOCTYIJIEHUE BBIMYCKHHKOB B MPO(ECCHOHAIBHBIE
oOpa3oBaTenbHbIe OpraHu3alyy no nTpopuiro, PecTUBaIb MPAKTUYECKUX PAOOT: KOHKYPCHl BUKTOPUHBI, HTPbI, MPE3CHTALINK, PUCYHKH,
TBOPUYECKHE MTPOEKTHI, CAMOCTOSATEIBHBIE PAOOTHI.

2.4 OueHoYHbIC H METOAUYECKHE MATEPHAJIBI

[Tpn 00y4eHNM MCMONB3YOTCS OCHOBHBIE METOJIbI OPraHU3alMy U OCYIIECTBICHUS YU4eOHO-O3HABATENBHOM padOThI, TAKME Kak
CJIOBECHBIC, HATTISIAHBIE, MPAKTUYECKUE, HHIYKTUBHBIE U TPOOJIEMHO-TTOMCKOBBIE.

Bri0op mMeTo10B (crmoco0oB) 00yUyeHUst 3aBUCHT O MCUXO(U3UOIOTUUECKHUX, BO3PACTHBIX OCOOCHHOCTEH AETEH, TeMbl U (POPMBI
3aHsTHi. [Ipu 3TOM B mponecce 00yYeHUS BCE METOIBI PEATU3YIOTCS B TECHEMIICH B3aUMOCBS3H.

JlaHHas mporpaMmMa MpeanoJiaracT caeayomme GopMbl 3aHATHI:

* [IpakTuKyM No pemeHuo 3aaa4. bONbIIMHCTBO 3aHATUIH BBIMJISANT KaK CAMOCTOSITENIbHOE PELICHHAE MOJIMTEMATHUYECKUX CEPUAIA
3a/1a4 y4alluMUCA ¢ MOCICAYIOIUM WHAWBUAYAIbHBIM OOCYXKICHHEM PELICHHS C MEAaroroM WIA Paccka3oM PEIeHUs Y J0cku. B
KOHIE KXA0Tr0 3aHATHS MEJAror MPOBOIUT MOJHBIA Pa300p BBIAAHHBIX 3a7a4 (BKIT0UYask 0030p BO3MOKHBIX CIOCOOOB PELICHUS 3a/1a4H,
ee 0000IICHUSX W aHAJIN3 BCTPEUABLINXCS OLIMOOK).

* JIeKIMOHHO-NIPAKTHYECKHUE 3aHATHS. 3aHIATHEC, NOCBSIIICHHOS OCBOSCHUIKD HOBOH TEOPWHM, MOXKET HAUYMHATHCA KaK C MUHU-
JEKIMU TIEAArora ¢ BBEACHUEM HOBBIX MOHATHH, TaK U ¢ MHAUBUAYAIBHOIO PELICHUS NETHbMM 3a7a4 TEMATHUYECKOW cepur. B meprom
cllydae Jajiee CleIyeT CaMOCTOATENbHOE WHANBHAYATLHOE WM KOJJIEKTUBHOE PELICHUE JEThbMU MHHHM-33/1a4, MOJBEACHHAE NEAArOroM
WUTOTOB C BBISIBJICHUEM JIYUINUX PEIIECHUA U OOBICHEHUEM CIIOKHBIX MECT. BO BTOpOM Cllydae Mociie MHAMBHAYaIbHOTO PEIICHUS 331a4
JETBMH M WHIUBUAYAJIBHOTO OOCYXACHHS PELICHUS C MEAAroroM CieayeT pacckas MpEenojaBareisi O BO3MOXKHBIX CIOC0O0axX pEUICHHS
3a/1a4, UX CBSI3W W PA3IMUMSIX, O BOZMOKHBIX MOAX0JAX K 0OCYKAAEMOIl TeME M B3aMMOCBS3SIX C PAHEE U3YUYEHHBIMUA TEMaMU. 3a1a4u
MOTYT OBITh KAK TEOPETHUYECKUMHU, TAK U SKCIIEPUMEHTAILHBIMA. BO3MOkKHA KOMOMHALMS 3TUX MOAXOJIO0B.

o Jleknusi. YacTh 3aHATUH TPOBOUTCS B (POPME JICKIIMKM NIEAArOra, YNTAIOMIETO TEOPETUUECKUI MaTepra.



* ®OpoHTAIbHbIC WIHM WHIAWUBHAYAJIbHbIC 3KCIEPHUMEHTA/IbHbIC HccaenoBanusi. O0cyxmaceTcs HOBas (PU3ndecKas TEOpHs U
o0ydaromumMcsl MpeylaracTcsi €€ NPOBEPUTh JKCIEPHUMEHTAIBHO. B pe3ynbprare pelicHust 3KCOEPUMEHTANBHON 3aaud BO3HUKIA
BO3MOKHOCTh C(hOPMYJIMPOBATh TEOPETHUECKYIO TUIIOTE3Y MPOLECCa -pacCMAaTpUBAEMast 3a1a4a MPEanoaaracT, Kak TEOPETHUECKOE, TaK
1 SKCIEPUMEHTAIBHOE peleHne. Bo3aMoxkHBI pPa3HOOOpa3Hble KOMOMHALIMK MPEATOKEHHBIX METO/OB.

» Ou3nyecKoe COpeBHOBaHNE. PErylIipHO MPOBOJATCS PA3IMYHBIC JIMYHBIC U KOMAHIHBIE COPEBHOBAHHSL: YCTHBIE U TUCbMEHHBIE
omMInuaabl, pusndeckuii Opeii-punr. JlanHas ¢opma paboThl B OOBECIMHEHUSX MO3BOJISIET MPOBOJUTH ONMEPATUBHBIA MOHUTOPUHT
TEKYILIEH YCIEBAEMOCTH I€TEH, BHOCUT pazHOoOOpa3ue B yueOHbI mporece.

» duzuueckasi urpa. /s pa3BUTHs HABBIKOB paOOTHI B TPyMIax, KOJUIEKTUBHOIO TBOPYECTBA, UCKYCCTBA BEACHHS IMCIYTa
OPOBOAATCS pa3nuyHble (PU3AYECKUE UTPbl U KOHKYpChl. Hanbonee pacnpocTpaneHHas (opMa UTpOBOro 3aHsATUs — (pu3ndeckuii OOid,
SBJISIFOLIMICS CEPHE3HBIM M (PU3NYECKN HACBIIIICHHBIM COPEBHOBAHHUEM.

* 3auveTHble 3aHATHSA. M3n0eHUe maTepuana BENETCS HETPAJAMUMOHHO, OCHOBHBIM CPEACTBOM MOJAYM MaTepuana sBISIETCS
JEMOHCTPALMOHHBIN OMBIT, MPE3ECHTALIMH, SBPUCTHUYECKUE OECEbI, 4 TAKKE MHOTO BHUMAHMSI YACIIEHO SKCIIEPUMEHTY .

L{ugpposvie oOpazosameviivie pecypcei:

1. UntepHeT pecype.

2. PazBuBaronife 31€KTPOHHBIC UTPbl « Y MHUKH — M3Y4YaeM IJIAHETY» WWW.Tussobit-m.ru

3. UnTepakTuBHbIA Kype ¢usuku s 7-11 knaccoB. www.physicon.tu

Ileuammuvre nocobus

TaGnuupe! o Pusnke s 7-8 KIaccoB.

[TopTpeThl BHIIAIOIIUAXCS ACATENCH PUMKH.

Jluoaxmuuecxue mamepuansi

Harnsausie nocoOus ((otorpaduu, WILTIOCTPALUU, PUCYHKH, TaOJIHIIBI).

Memoouueckas npooykyus



[Ipe3enTanum.
1. «MexaHnuecKoe IBUXKEHUE U €TI0 BAJIBIY.
2. «MexaHU4eCKUe BOJIHBLY.
3. «ONEKTPOMArHUTHBIE BOJHBDY.
4. «OU3NYECKUE SIBICHHS B MY3bIKAJIbHBIX TPOU3BEACHUSAX )
2.5 MeToan4yeckue MaTepuabl

MeToabl 06yqunﬂ U BocnuTtaHus. Ha 3anaTusax IIPUMCHAIOTCS PA3JIMYHbIC MCTObIL.
MemoObz, 6 OCHOB€ KOMOPbLX JeNcUm cnocoo opcdHUsAyuU 3AHAMUA.

o CJIOBECHBIN (00BACHEHHUE, PacCcKa3, Oeceia, aHaIu3 TEKCTA)
o HAIJISTHBIA (MOKa3 WLTIOCTPALIAA, IEMOHCTPALUS MPE3CHTALMM, HAOIIOEHUE, MOKA3 (BBITIOJHEHUE) TIEAArOTOM )
o npakTHueckuid (rpadpuueckue padoThl, MpakTuueckas paboTa, TPEHUHT, TPEHHPOBOYHBIC YIIPAXXHEHHS, BBIOJHEHUE

padoT Mo cxemam)

Memoowl, 6 ocHo6e KOMOPBIX JEAHCUM YPOBEHD OCSMEIbHOCIU OeMelL:

® 00BSICHATEIBHO-UILTIOCTPATUBHBIN — IETH BOCIPUHAMAIOT U yCBAMBAIOT TOTOBYIO MH(OopManuio,

® PEOPOAYKTHBHBIN — y4alIuecs: BOCIPOU3BOIAT NOJYUYEHHBIC 3HAHUS U OCBOCHHBIE CTOCOOBI ACATENBHOCTH,

® YACTUYHO-TIOMCKOBBIA — y4acTHE JETEH B KOJUIEKTUBHOM MOUCKE, PEIICHUE TTOCTABJICHHOHN 3a1a4i COBMECTHO C MMEJArorom,

¢ poOJEMHBIN — MOAAaYa HOBOIO MaTeprasia MPOMCXOAUT Yepe3 CO3AaHue MPOOIEMHON CUTyalK, KOTOpas IBJISIETCS Al peOeHKa
WHTEIJIEKTYATbHBIM 3aTPyIHEHUEM U TPEOYET MOMCKA PELICHUS U HCCIIEA0BAHUSI.

Memoowr 6ocnumarus.

e MeTOABI (POPMUPOBAHUS CO3HAHUS (METOMIBI YOSKAEHUS ). O0BSICHEHHE, paccKas, Oeceaa, mpuMep;

® METOABl OpPraHU3aluu JACATEIBHOCTH W (OPMUPOBAHMS ONBITA MOBEACHUS. MPUYUYEHUE, MEIArOrMuecKoe TpeOOBaHHE,
yIpaXHEHUE, OOIECTBEHHOE MHEHUE, BOCTUTHIBAIOIINE CUTYaLlUH;

® METOJIbl CTUMYJIMPOBAHUS MMOBEACHUS U JEATEIBHOCTH: TOOUIPEHUE (BBIPAKEHUE MOJIOKUTEBHONW OLCHKH, MPU3HAHNUE KAUECTB
Y TIOCTYTIKOB) U HAKa3aHUE (OCY>KIEHUE NCHCTBUN U MOCTYNKOB, TPOTUBOPEYAILIAX HOPMaM MOBEIACHMS ).

MDopMBbI_OpraHu3aunu_y4eOHOro 3aHsaTuss. OCHOBHBIMM (POPMAMH MPOBEICHUS 3aHATHI SBISIOTCS: Oecena, AMCIYT, 3aluTa
POEKTOB, UTPa, KOHKYPC, "MO3roBOM TypM", HAOIIOAEHUE, MTPAKTUYECKOE 3aHATUE, MPE3CHTALUS.

Ilenarormyeckne TexHoJgoruu. Ha 3aHsATUSX OOBCAMHEHHS WCHONB3YIOTCA CICAYIOIIAE COBPEMEHHBIC TIEAArOTUYECKHUE
TEXHOJIOTHH:




1. 30oposvecoepezarouwjue mexHoa02UU: WCTOIB30BAHAE TAIBYMKOBONM TMMHACTHKH, (U3KYJIBTMUHYTKH Pa3jIM4HOM
HANPABJICHHOCTH, CO3/JAHUE CUTyallMd YClexa - TMOJCIKH TMOJIYYarTCsl Yy BCEX, HCIOJIBb30BAHHE NPHUEMOB W METOJOB
o01Iene1arorn4ecKoro BANsSHUS (MTOOLPEHUE TOCTHXKCHUH peOeHKa, OATBEPKACHUE €r0 YHUKATBHOCTH, 3aKPEIUIEHUE BEPHI B YCIIEX,
noXBaja, MOAACPIKKA), UCIOJb30BAHUE UTPOBBIX MOMEHTOB HA 3aHATHSX (MIPbl MATUMUHYTKH, UTPbl C U3TOTOBJICHHBIMHA MOJACIKAMU),
CHSITHE HEPBHOTO HANPSKEHUS U 00ECNIEYCHUE MOJIOKUTEIBHOTO SMOLMOHATIBHOTO COCTOSIHUSL OT CO3/IaHHOM CaMUM PEOEHKOM MOACTKA
¥ 0COOCHHO WIPYLIKH, COLMAIbHAS alanTalys B CPEAC CBEPCTHUKOB B MPOLIECCE N3TOTOBICHHS KOJUICKTUBHBIX MOJEIIOK.

2. JluuHOCMHO — OpUEeHMUPOBAHHbIe MEXHOA02UYU TIO3BOJISIOT HAWTH WHAMBUAYABHBIA MOAX0A K KOXAOMY PEOCHKY, CO31aTh
JUTS HETO HEOOXOAMMBIE YCIIOBUs KoM(opTa 1 ycrexa B 00yueHur. OHU MPEAYCMAaTPUBAOT BEIOOP TEMBI, 00BEM MaTepHalia ¢ y4eTOM
CHJI, CIOCOOHOCTEHM M MHTEPECOB PEOEHKA, CO3IAK0T CUTYALIUIO COTPYAHUYECTBA TSl OOLIEHUS C IPYTUMH YJI€HAMH KOJUICKTHBA.

3. Hzpoevie mexnonozuu noMoraroT peOeHKY B (JOPME UIPhl YCBOUTh HEOOXOJUMBIC 3HAHWMS W MPUOOPECTH HYKHBIC HABBIKH.
OHM MOBBIIAKOT AKTUBHOCTh W MHTEPEC JIETEH K BBINOIHsAEMOM paboTe. Mrpa BBOAUT peOEHKA B 5KH3HB, B OOIICHHUE C OKPYKAIOLIUMH, C
OPUPONIOH, cmocOOCTBYET NMpUoOOpeTeHuto 3Hanuil. Urpa kak mMeron oOydeHHs, NeEpeayd ONbITa CTApMIMX 19 MOKONECHHWHA MIIaauINM
WCMOJIb30BAach C APEBHEHIIMX BpPEeMEH. M3ydyeHHe pa3BUTHs ACTEH MOKa3bIBACT, YTO B Mrpe 3P(EKTUBHEE, YEM B JIPYIMX BHAAX
JEATEIIBHOCTH, PA3BUBAKOTCA TCUXWYECKUE TMPOLECCHI, MO3TOMY OMOpa HA MIPYy - 3TO BAKHEHIIMNA NYTh BKIFOUEHUS MIIAIIMX
IIKOJIBHUKOB B y4eOHYI0 padoTy. OOydaromuecs Ha 3aHITHIX MPUYdYaroTcs padoTarh Wrparoyd, TaK KakK >KeCTKas KOHIEHTparus
BHUMAHUS HE MOXET OBITh JUIUTEIBHOM.

AJITOPUTM VUEOHOI0 3AHATHSI.

3aHATHS CTPOATCS IO CIECAYIOLIEMY aJITOPUTMY.

1 3man: opzanu3ayuonHbli.

3amaya: moAroTtoBka naeTed Kk pabore Ha 3aHaTuu. CoAepiKaHWME STana. OpraHu3alus Havajga 3aHATHS, CO3JaHHE
NICUXOJIOTMYECKOT0 HACTPOS HA YUEOHYIO IEATENBHOCTD M AKTUBU3ALUsl BHUMAHMSI.

2 yman: npoeepouHsiil. 3aj1a4a; yCTAaHOBJICHUE MPABUIILHOCTH U OCO3HAHHOCTH BBITTOJIHCHUS JIOMALIHETO 3a/1aHus (€Cu ObLIO),
JMArHOCTAKA YCBOCHHMS, BBISBICHUE MPOOEIOB M WX Koppekuus. CoaepikaHue 3Tara: MPOBEPKA JOMALIHETO 3aJaHus (TBOPYECKOTO,
MPAKTUYECKOr0), MPOBEPKA YCBOCHUSI 3HAHHWIA MPEABIAYILETO 3aHITHSI.

3 aman: noozomosumenbHblil (NOJTOTOBKA K HOBOMY COJIEP)KaHMIO). 3aa4a; 00eCneYeHNE MOTUBAIIMN U TPUHSITHE ACTbMH LIEJTH
y4eOHO-MTO3HABATENBHON JeSTeNbHOCTH. COJEP)KaHUE dTana. COOOIICHUWE TEMBI, Led Yy4eOHOro 3aHITHS M MOTHBAUMs Y4eOHOH
JCATECIIBHOCTH ACTEH.

4 3man: ocHo6HOII. B KauecTBE OCHOBHOI'O 3TAIA BBICTYMAOT CJICIYIOIINE:

1) YcBoeHue HOBBIX 3HAHUI M COCOO0B AcHCTBHA. 3aayda; 00eCneYeHUE BOCHPHUSTHS, OCMBICIICHHS M TIEPBUYHOTO 3alIOMUHAHUS
CBsI3€H M OTHOWIEHWI B 00beKTe M3yueHus. CoACp KaHHWE HTAla: NPA YCBOCHWM HOBBIX 3HAHWN MCHOIB3YHOTCS 3a4aHHS W BOIPOCHI,
KOTOPBIE aKTUBU3UPYIOT MO3HABATENIBHYIO ACITENBHOCTD AETEH.




2) IlepBuuHas mpoBepka MOHMMAaHWs. 3ajaya. YCTAHOBJICHHWE NPABHJIBHOCTM M OCO3HAHHOCTH YCBOEHHMSI HOBOIO Yy4€OHOTrO
MaTepHasa, BBISBICHUE HEBEPHBIX NPEACTABICHUNA W WX Koppekuus. CoaepskaHue 3Tana: MPUMEHSIOTCS MPOOHBIC MPAKTUYECKUE
3a/1aHusl, KOTOPBIE COYETAKOTCS C OOBSICHEHUEM COOTBETCTBYIOIIMX MPABUI MM MX OOOCHOBAHUEM.

3) 3akperieHue 3HAHMA M CHOCOOOB JACHCTBUMM. 3amaya: 0OECNEYEHWE YCBOCHMS HOBBIX 3HAHWM M CMOCOOOB JCHCTBHIA.
Copep:xanue sTana; MPUMEHSIOT TPEHUPOBOYHBIE YITPAKHEHUS, 3aJaHHs], KOTOPBIE BBIMTOIHSIIOTCS CAMOCTOSTENBHO ACTHMH.

4) O0o01IeHre U cucTeMarn3anus 3HaHui. 3anada:; (OPMUPOBAHUE LETOCTHOTO MPEACTABACHUS 3HaAHUH 10 Teme. ConaepkaHue
3Tana; pacnpoCTPAaHEHHBIMH CIIOCO0AMM pabOTHI SBJSIOTCS Oecena U MPaKTHYCCKUE 3aJaHusl.

5 yman: KoHmpoabHbII. 33a0a4a; BBIABICHUE KA4eCTBA M YPOBHS OBIAJACHUS 3HAHWAMM, MX Koppekuus. CoaepkaHue 3tana:
WCIOJIL3YIOTCS TECTOBBIE 33JaHMs, BHJAbl YCTHOTO M MHCBMEHHOIO OMPOCA, BONPOCHI M 3aJaHUS PA3TMYHOTO YPOBHS CIIOKHOCTH
(PENPOAYKTHBHOIO, TBOPYECKOTO, TOMCKOBO-MUCCIIEI0BATENBLCKOIO).

6 Iman: umo206sli. 3a1a4a. 1aTh AHAIA3 U OLICHKY YCIEIIHOCTH JOCTH)KCHHS LENH U HAMETUTh NEPCHEKTUBY IMOCHEMYFOIIEH
padotel. CoaepxaHue 3Tamna; coOOIAKTCS OTBETHl HA CIECAYIOLIME BOMPOCH: Kak paboTaiv pedsTa Ha 3aHATUH, YTO HOBOTO Y3HAJM,
KaKUMU YMEHUSMHU U HaBbIkamu oByiaaenu? [loonipenue pedst 3a yueOHy0 padoTy.

7 aman: peaexcugnulii. 3agada: MoOUIM3anus AeTei Ha caMooueHKy. Coaep)kaHue 3Tana; OLUEHUBAETCS pabOTOCIOCOOHOCTb,
NICUXOJIOTHYECKOE COCTOSIHUE, PE3YJIBTATUBHOCTD PA0OTHI, COAEPIKAHUE U MOJIE3HOCTh YUEOHOM pabOTHI.

8 sman: undpopmayuonnsiii. 3anava;: oOECNECUCHUE TMOHUMAHUS 1€, COACPNKAHUS U CHOCOOOB BBIMOJIHEHUS JTOMAIIHETO
3aaHusl, TIOTUKA AajbHEeHmx 3ansatuid. Conepykanue srana; HHPOopMalus 0 JOMAIMHEM 3a1aHuH (€CIH HEOOXOAMMO), MHCTPYKTAX IO
€r0 BBIIOJIHCHUIO, ONPEACIICHUE IEPCIEKTUBBI CIICAYOIIUX 3aHATHIA.

Tunsl 3aHsaTHii: 3aHATUE W3YUYCHHUS HOBOTO MaTepuajia, 3aHATUE NPUMCHCHHS W COBEPIICHCTBOBAHMS 3HAHWM, 3aHSTHE
000O0IIIECHHS U CUCTEMATHU3AIMN 3HAHWUI, KOMOMHUPOBAHHBIC 3aHATHS, KOHTPOJIbHBIC 3aHSATHS.

MeToauueckoe o0ecrneyeHue A0NOJHUTEIbHOI 00pa3oBaTe/bHOIi MPOrpaMMBbl.

Ne NMPUEMbI U METO[bI METOONYECKNN U
n/m OPTAHN3ALINKA NOAKTUYECKMIA
POPMA H AR TEXHUYECKOE POPMA
YYEBHOIO NMPOLECCA
NMPOBEAEHWA MATEPWAIL OCHALEHWE
TEMA 3AHATUA A = NOABEOEHU

A

NTOroB




OpraHusaymoHHoe Beaa. AHKeTUpoOBaHue. MNnan paboThbl. MHTepakTuBHas Bei6op
3aHATMe. 3HaKoOMCTBO C 40OCKa, KOMMNMEKTbI CTapocTbl
O63op BbigBneHne NHTepecos, BbicTaBka >xypHanos
nnaHom paboTbl. . ANA 3KCNEPUMEHTOB | KpYy»KKa.
NnepuoanNYECcKNX xenaHuuy, N KHWT.
n3gaHuin. .
BO3MOXHOCTEWN.
CobecegoBaHue.
N3mepeHne pasmepos Ten. | nanorosoe CospgaHune npobnemHom epbapun, Habop [MecoyHble 1 Pednekcus.
[nsi 4ero Hy>xHbl Yacol B3aMMOAENCTBME. | cuTyaumum, OTKPbITOK. MasTHUKOBbIE Yachbl
YKUBbIM OpraHnsmam? unnocTpaTtueHas beceaa. JlnHenika,
AepeBsHHbIN OpyCoK,
LIBeTOuYHbIE Yachl.
AaTyMK BpEMEHMU
PacTteHuns «XpoOHOMETPbI».
Ponb audpdysuuv B OBpucTnyeckas HdemoHcTpayuna asneHna YuebHuk MpoekumoHHaga CocraBnenue
npupoae. fsneHne becepa. ocmoca, guddysnsa B annaparypa. CXEMb.
«Pnauvka 7».
ocmoca. KUAKOCTAX. AHanums. O6opypoBaHune gns
AEeMOHCTpayumn
OnNbITOB.
Ponb andhdysum B UTeHne ¢ MHamBmnayaneHas pabota | A.l. PbkeHkoB WHTepakTuBHas Tesuncel.
3arpsasHeHun atmocdepsl MOMETKaMM. C AOMOMNHUTENBHOWN «DPU3MKa, YEMNOBEK, aocka
N BOAOEMOB. niTepaTypou. oKkpyxaroLas
cpega.» cTp.13-14.
Ncnonb3osaHue B TexHuke | CamoctoaTensHa | MapHasa un rpynnosas KuHemaTtunueckue KomnnekT ana MpocmoTp
NPUVHLMNOB ABWKEHUS s pabota no paborTa. CXEMbI ABWKEHNS. 3KCMEPUMEHTOB NO CXeM.




XMBbIX CYLLIECTB. MOAEMNNPOBAHNIO YuyebHble Tabnuybl. MEXaHuke
ABWXKEHUS.
«[No3Han cebar MpakTnyeckas MapHas paboTa. NHcTpykyua no JInnenka, OueHka
pabota Mcuxonornyeckun BbIMOMHEHUIO CEeKyHAOoMep. pesynbTaTa
«M3mepeHune TPEHWHT. paboThbl. paboTbl.
ObICTPOTHI
peakymm
yenoseka»
Mpymepbl pasnnyHbIX Pabota co Npynnosas pabota no CnpaBo4HukM no NHTepakTuBHaga C6opHuk
3HaAYEHWN BEMMNYUH, cnpaBoYHMKaMK, | onpeneneHunto: dusuke, Jocka 3agau.
ONUCLIBAKOLLNX CaMOCTOATENbHO pekomMeHaaumm no
1) CKOPOCTU ABUXKEHUA
MEXaHU4eckoe ABWKEHNE | e CoCTaBreHne . COCTaBIEHUIO 3aaau.
KpOBW B COCYAMNCTON
B YKMBOW NpupoAE. 3agau.
CUCTEME YenoBeka.
2) CKOpOCTU BeTpa.
3) CKOPOCTU ABUKEHUS
XXNBOTHBIX.
PeweHne 3agay duauko- MpakTukym CamocrodarenbHoe PasgarouyHbin NHTepakTuBHaga KoHkypc Ha
Buonornyeckoro peLLEHue. mMaTepwvan. f4ocka, 3BaHne
nabopartopHoe «JTyywmn
CogepxaHus. paTop y
obopyaoBaHue aHanuTuK.
CounHeHune ckasok « O TBop4eckoe WHamnBmnayaneHas u PenTtuHr
CKOPOCTU, Macce u cune». | obeHne rpynnosas paboTbl. CKasoK.

YYaCTHUKOB




10 Onpepenenune nnotHocTn | lNMpakTuyeckas MNMapHaga pabota yactuyHo- | MIHCTpyKums no Bechl, pasHoBech!, PesynbTaThl
NPUPOAHBIX MaTepuanos. paborta. NMOMCKOBOro Xapakrepa. BbINOSTHEHNIO Habop matepwmanos., | paboTbl.
KOMMIEKT Ans
3KCMEPUMEHTOB NO
MEXaHuke
11 OnpepeneHune 3anaca MpakTnyeckas Npynnosas paboTta MHCTpyKUMs no lMnoTHomep, ObcyxaeHune
Brnarv Ha BbIGpaHHOM paboTa. BbIMOMHEHUIO pyneTka, KOMNNeKkT pesynbTaTos.
yyacTke. paboTbl. A4NA 3KCNEPUMEHTOB
no TepMOogUHamMmKe
12 Cwuna TskecTn Ha Apyrux OBpucTnyeckas YcTaHoBneHue NpuyinHHo- | CnpaBoyHbie NHTepakTuBHaga Tabnuya
nnaHeTax. Becepa. CNeACTBEHHbIX CBA3EN. Tabnuybl No Jocka pesynbTaToB
PaboTa co cnpaBoYHbIMK acTpoOHOMUN. aHanusa.
Tabnuyamn.
MexxnpeaMeTHble CBA3N.
13 | Cuna taxectn n pasmepbl | BolaBmxeHue MexxnpeaMeTHbIe CBA3W. Y4yebHble Tabnuybl NHTepakTuBHaga O6wun BbIBOA,.
MIIEKONUTAIOLLMX, POCT rmnoTes. no 6uonoruu. 40OCKa, KOMMNIEKT Ans
JepeBbeB. Cnangsbl. 3KCNEPUMEHTOB
14 «[No3Han cebar MpakTndeckas MNapHaga pabota MHCTpYKUKMa no Cunowmepbl PekomeHaauu
pabota BbINMONHEHWIO. nno
«N3mepeHune BbIMNOMTHEHUIO
MbILLUEYHbIX Komnnekca
ycunmm YTPEHHEN
yenoseka» 3apagKku.




15 Ponb TpeHuna B npupoae Hoknaabl PucyHkun yyaLyuxces. MHTepakTuBHas O6wun BbIBOA,.
yyawjmxcs. 4OCKa KOMNIEKT ANns
3KCMNEPUMEHTOB
16 «Mwup 6e3 TpeHua» CamocrodatenbHa | OnemeHTbl lMnaH counHeHns. MpeseHTauung
s paboTa 3aHMMAaTENbHOCTY, COUYMHEHU.
TBOPYECKOro HPaHTasMNHOCTW.
xapakrepa —
HanucaHue
COUYUHEHUS —
MWUHWATIOPbI.
17 PexyLme u konowme CemuHap TBopuyeckoe obLyeHne YuebHble Tabnuybl MnaH BeicTynnexns. | O6wmn BbIBOA.
npucnocobnexHus, BCEX YYaCTHUKOB. no 6uonoruu. MNamsaTka
BCTPEYaAOLLMECS B XKNBOW BbICTYynatoLiemy.
npupoae.
18 | ATmocdpepa Hawen Jlekyus. MpobrnemHocTb, YuebHble Tabnuupl. MynbTuUMeaniHbIE 3anucb
nnaHetbl. (CTpoeHue, HarnsaHoCTb, OCHOBHbIX
npeseHTayumn no
cocCTas, 3Ha4YeHue). MexnpeaMeTHbIe CBA3U C NONOXeH
acTpoHOMUM.
reorpadpuen. nekumn.
Jkonormyecko

€ BocnnTaHue

yyaLymxcs.




19

ATMocdepHoOe aaBrneHne B
KU3HM Yyenoseka. Kak mbl
Ablwnm? Kak mbl nbém?
«["opHasa 6onesHby,
BNMsIHNE aTMOCEpPHOro
JaBneHus Ha

CaMO4yBCTBUE NIOLEN.

MHTerpmposaHHo
e 3aHatue (
dn3NKN N

Buonorun).

MexxnpeaMeTHble CBA3N.

[eMoHcTpauums onbIToB.

YuebHble Tabnuybl
no 6uonorun. Maket

cycrasa.

Ob6opyaosaHue ansa

OnbITOB.

PekomeHaauu
N 34,0pOBOroO

obpasa XKunsHu.

20 | ATmocdbepHoe gasneHuve B | BeicTynneHus HarnagHocTb, MHTepecHbIn | YuebHble Tabnuybl. Mpucocka., gaTyunk Bbinyck
npupogae. lNpucockn, peiba | yyawmxcs. haKkTn4ecknn matepuar. JaBneHus OronneTeHs
npuvnunana. «YanBUTENBHO

€ pAaoMY».

21 ATmocdepHoe gasneHue B | Ponesag urpa. 3aHMmarenbHoCTb, OnucaHue onbIToB. Wnpwy, nuneTka, Pabota c
MeauLmMHe. npakTuyeckas MeauumHckasa 6aHka, | MHCTpyMeHTam

HanpaBnNeHHOCTb, KOMMIEKT Ans n.
HarnsaHoCTb, urpa. 3KCMNEPUMEHTOB,
AaTyuK faBneHus

22 | ATmocthepHoe gasneHue u | MNpecc- MexnpeameTHble cBa3nM ¢ | YuebHble Tabnuubl BapomeTp-aHepona., | OHeBHUK

noroaa. KOHpepeHums reorpadpuen. no reorpacun. JaTunk pasneHns HabnLEeHNA.
(BONpOCHI
yyawmxca —
yUnTEnHo)

23 | MaHomeTpbl. KpoBsiHoe MpakTnyeckas MNapHas pabora. ToHomeTp, Pekomengaym
JaBreHue y Yenoseka. pabota MaHOMETPbI, N 34,0pOBOroO

«N3mepeHune

KOMNAEeKT AnA




Mynbe. AaBneHus y 3KCNEPUMEHTOB, obpasa KnsHW.
nogen» AaTyuK faBneHus
24 "nmyGokoBoAaHbIE XMBOTHbIE | [loaroToBka "pynnosas paborta. Cnucok nutepatypbl | MynbTUMELUNHbBIN
N NxX NpMcnocobnsaemocTb. | MPOEKTOB C yKasaHuem NPOEKTOP, KOMMNIIEKT
naparpada. AN 3KCNEePUMEHTOB
25 BoaHble pacTeHus. UTeHne ¢ CamocrtogarenbHag pabora | YuebHbie Tabnuypbl, KomnnekT ana
rnomeTKkamm. MO MOMYYEHUIO 3HAHWUN. cnamabl. 3KCMNEPUMEHTOB
26 MoaBogHble macTepa. 3awurta KomnnekTt ana O6wuin BbIBOA,.
Mayk —«unsobperarennb» NPOEKTOB 3KCMNEPUMEHTOB
BOA,0NA3HOro Konokona.
27. | dusumko-6buonornyeckas BukTopuHa. MHTepakTuBHas 3BaHus:
BUKTOPUHA. Jocka «KOHbIN
3KOnor»
«3HaTtok
NPUPOAbI»
«JTyywmn
PU3nNK»
28. | Pblvarun B npupoge. becegac Bonpocebl K KomnnekT gns
anemMeHTamm ceMmuHapy. [amatkm | 3KCNepMMEHTOB Mo




cemuHapa.

BbICTYNaOLLUM.

MexaHuke

29. | «[losHan cebnay. MapHas paboTa. KomnnekT gns PekomeHngaum
MpakTnyeckas pabota 3KCMNEPUMEHTOB 4NA 350pOBOro
«OnpegeneHne moen obpasa Xn3Hu.
MakCumarnbHOn
MOLLIHOCTW».

30. [ 3HakomcTBO C Uugposomn MapHaa pabota Undposas
nabopartopuen

31. | OnbITbI-¢pokyChl KOHKYpC KomnnekT gns HarpaxaeHue

3KCNEPUMEHTOB nobeautenen

32. | Onumnuaga TeKkCThbl. NTorn

onumMmnuagbl

33. | Tsopueckun oTueT 3awmTa npoekTa ObcyxaeHune

pesynbTaToB

34 dusmka Ha npeanpuaTun. | Skckypcus. [MnaH-BONPOCHUK.

CaMoCTOSATEIBLHBIE TBOPUECKUE paOOThI yUHAIIUXCS.

1. U3rotoBieHre MpOCTERIIAX NPUOOPOB U MPUCIIOCOOTIEHHH, TOCOOMIA




(mokAeMep, MIOTHOMED, TUHAMOMETP, JKUJKOCTHBII MaHOMETP, Npulop A IeMOHCTpalu 3akoHa [lackans, apeoMeTp, MOpUIHEBOMH

HacocC).

2. JloMamHmne mabopaTopHbIE PAadOTHI:

¢ «Onpenenenue miouaau 1yO00BOro JIUCTAY,

e «Paccuutarh CpeHIO TUIOTHOCTh YEJIOBEUECKOTO TEJA, KyCKa Mbljla, Macjia v T. 1.,
o «M3mepeHue pocTa 4eaoBeKa, CPABHEHUE PA3MEPOB YTPOM U BEUEPOMY.

o «M3mepenue mHBL mara» «. OnpeneneHue JaBiIeHNAS YeTOBEKa Ha TIOJ»

3. CocTaBneHUE KPOCCBOPIOB U YaWHBOPIOB.
4. U3roToBjaeHNE KOMUKCOB, PUCYHKOB «DU3KKa B BECEIIBIX KAPTUHKAX).
5. IloAroTOBKA U MPUBEACHUE 3aHUMATEILHBIX OMBITOB.

6. Habmonenue 3a u3MEHEHUEM aTMOCEPHOTO AaBJICHUS 1O GapoMeTpy. ONpeaesieHUE BICOTHI 3JaHUS IIKOJIBI.

CAMOCTOATEJIBHBIE TBOPUECKHE PABOTHI.

Hzrotoenenue npocredmmx npudOpoB v MPUCIOCOOIEHHIA, MOCOOHIA.
Hanucanue pacckasa « MHe NPUCHUJICS YAUBUTEIIbHBIA COH.
CocraByieHHE KPOCCBOPJOB U YaifHBOPAOB.

H3roToByicHUE CaMOIENIbHBIX KapTUH « DU3MKA B BECEIBIX KAPTUHKAXY.

IloaroroBka u IMPOBCACHUC 3aHUMATCIILHBIX OIILITOB.

S

IIpoBeneHUE ONBITOB.



I'lTo ropuzoHTaNH:

KpoccBopa o Teme «0611me cBegeHUs 0 GHU3UKE»
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4). EquHuna MOIIHOCTH

6). HerounocTs, nonyckaeMas mpu U3MEPEHAN

7). Mepa B3auMOACHCTBUS TEN

9). JIto60e u3menenue Gopmsl 1 00bEMA TENA

10). Emanina n3mepenust maccsl B CHU

11). Enyanna cusl

13). 'opon B0 ®paHumu, rae XpaHUTHCS MeXayHAPOAHBINA 3TAIOH KWJIOrpaMma

15). SIBnenue, Npyu KOTOPOM MPOUCXOIUT B3AUMHOE MPOHUKHOBEHUE MOJIEKYJT OJTHOTO BELIECTBA MEKIAY MOJIEKYJIAMH IPYTroro

17). Mepa HHEPTHOCTH Tena

18). Menpuaiimas yacTuna
ITo BepTHKany:

1). OnuH U3 BUIOB MaTepuu

2). [pubop A u3MepeHust aTMOC(HEPHOTO AABICHUS

3). UcTouHuK pU3nyeCKuX 3HaAHUH

5). Enunvina u3mepenus 1aBicHust

8). AHIIHMIACKMI yYEHBIH, YCTAHOBUBILMMA 3aBUCUMOCTh CHJTBI YIIPYTOCTH OT AcpopMannu
12). BenmnunHa, umeronias 1 YUCIIOBOE 3HAYCHUE, U HAITPABJICHUE

13). Benmnunna, umeronias TOIbKO YMCIOBOE 3HAUEHUE

14). OnuH U3 TPOCTHIX MEXAHU3MOB



15). [TpuGop ast UI3MEPEHUST CUITBI
16). SIBneHnE COXpaHEHUs CKOPOCTH TeJla MPUA OTCYTCTBUM JEHCTBUS HA HETO APYTHX TEI.
OTBeTHI:

I'To ropuzonTanu: 1lo BepTUKaAIH:
4. BarT 1. BemecTBO

6. mOrpentHoCcTh 2. 0apoMeTp

7. cana 3. OnBIT

9. nepopmanss 5. nackanb

10. xunorpamm 8. ryK

11. HprOTOH 12. BexTop

13. ceBp 13. ckansp

15. mupdyzus 14. peryar

17. macca 15. nuHamMomeTp

18. moniekyna 16. unepums

ATTecTalus no 3aBeplieHUuI0 peau3alu NporpaMmbl
HToroBoe 3aHsiTHe: 3alUTa MPOEKTA.

[lenaror olleHMBAET YPOBEHb MPAKTHYECKAX YMEHUH YUaIMXCS MO OPraHu3aliy | peanu3auuu npoekra. OueHKa MpoOU3BOAUTCS N0
TpeXOAITbHON MIKaJE.
CBeneHUs 3aHOCATCS. B CBOJHYIO TAONHLLY.



3 0anuia: peOEHOK aKTUBEH MPU MOJArOTOBKE K padoTe Ha/l MPOEKTOM, XOPOLIO OPUEHTUPYETCS B TPOOJIEMe, TPeylaracT CBOM BapUaHThI
peleHus mpodaeMbl, MHAIIMATABEH Ha CTAJAUW Pean3alluy TJlaHa IeHCTBUI MTPOEKTa, XOPOILO 3HAECT MaTeprall MPOEKTa, MOJIHOCTHIO
rOTOB K 3alIIUTE U MPe3eHTaluu npoekTa. [Ipeanaraer u pa3padarbiBacT HOBBIE UJIEM TPOEKTA.

2 panuia: peOEHOK HEIOCTaTOYHO aKTUBEH MPU MOJArOTOBKE K paboTe HAJ MPOEKTOM, HE TUIOX0 OPUECHTUPYETCS B MpodsieMe, npeajaract
CBOU BApUAHTHI PEUICHUs TPOOIEMbI, HEAOCTATOYHO AKTUBEH HA CTAIMU Pealu3alliy MIaHa ACHCTBUI MPOEKTa, XOPOILLIO UM CPEIHE
3HAET Marepuaj MPOEKTa, TOTOB C HEOOBIIMMH HEAOUETAMU K 3alUTE U MPE3CHTAIIMK MPOoeKTa. HOBbIE Meu MPOEKTA HE MPEAsaraer.

1 6a/mn: peOEHOK HE AKTUBEH NPU MOATOTOBKE K pad0Te HAl MPOEKTOM, MJI0X0 OPUCHTUPYETCS B MpoOsieMe, He pejiaracT CBOU
BapUaHTHI PeUICHUS TPOOJIEMbI, HE aKTUBEH HA CTAJIMK peau3alliy MiaHa ASHCTBUM MPOEKTA, MI0X0 3HAET MaTepuall MPOEKTa, HE TOTOB
K 3alIUTE U MPE3CHTALMU NMPoeKkTa. HOBbIe Uaen MPOEKTa HE Mpeiaracr.

YpoBHM yCBOEHUS Marepuania pasaena. Pesynbrar cunraercs B Oaax.
banel pacnpeaensrorcs no 3 YpOBHSAM: BBICOKHNA, CPEAHUN, HU3KHIA.

9 — 8 GannoB — BEICOKWH YPOBEHB;

7 — 5 GanioB — CpeAHAN YPOBEHBD;

4 — 2 GayoB — HU3KUAW YPOBEHD.

2.6 Cniucok uCnoJb3yemMoi JuTepaTypol
Jia yuumerns
1. T'opnoBa JLLA. 3aHumartenbHbie BHEYPOUHBIE Meponpusatus no gusuke: 7-11knaccel.- M.: BAKO, 2016.-160 c.- (Mactepckas

yauTens PU3NKN ).



2. KoBryHoBny M.I". JlomaiHumii 3KkcniepuMenT 1o ¢gusuke: nocodue s yuntens.— M.: BIIAJIOC, 2017. — 207 c. (bubnuoreka

yauTens PU3NKN ).
3. KopoBuHn B.A. Meroanuecknii cnipaBouHuk yuutens pusnku./B.A. Koposun M IO. JlemunoBa.— M.: MHemo3una, 2014.
4. AL PepkenkoB «Du3uka, 4eloBeK, OKpy:xaromas cpeaa.» .- M.: BAKO, 2016.-110 c.-
Jlia yyawuxcs
1. Ilepenbman 5.1, ®usnka Ha kaxxaom mary.- C-116.: MPOCMEH,2016.
2. «bonblas KHUra 3KCEpUMEHTOBY, oA pea. Motemesoin O.1. M.: POCMD3H, 2016.- 264c.

Humepnem pecypcei

1. OOpa3zoBarenbHas ceth o pusuke (http:// www.phys.spbu.ru/~monakhov/).

2. Kabuner ¢u3ukn Cankr-IleTepOyprckoro yHUBEpPCHTETAa MNEAArornyeckoro macrepcrBa http://www.edu.delfanet:8101/.
Marepualibl caiiTa npeJHa3HAYEHBI IS BCEX, KTO TaK WM WHAUE CBSA3aH ¢ (PU3MKOM B IIKOJE: JUIsl YUUTEICH U YICHUKOB, POAUTENCH U
METOJIUCTOB.

3. JlaGopatopus oOyueHUs (PU3MKE M aCTPOHOMHUHU B cpeaHel mikone http://physics.i0so.1ip.net/. @u3nKa: KOJUICKIUS OMBITOB.
Konnekuysi BHUACOPOIIMKOB OMBITOB MO MpOrpaMMe INKOAbHOW (m3uku B (¢opmartax quicktime m wmyv. CHaOXEHBI aBTOPCKUM
KOMMEHTapUEM (OMKMCAHUE OMBITA U €r0 MOCTAHOBKA).

4. CeeneHust 00 000pY/IOBaHMM M TE€XHUKE Oe3omacHOCTH. PyOpukarop mo pasienaM: MEXaHWKa, MOJIEKyJspHas (u3nka u

TEPMOIMHAMMKA, ONTHKA, SJIEKTPUYECTBO U MarHeTn3M. CUcTeMHbIe TpeOoBanus. hitp://experiment.edu.ru

5. http://www.alleng.ru/edu/phys - oOpa3oBarenbHbIC PECYPCHI MO (PU3HKE.

6. https://tvdate.ru/chernobyl-2-season-1-seria- YepHOOBLIB.

7. Ponb ¢u3uku B (POPMHPOBAHMM HAYYHOW KapTUHBI MHpa lIpemocTaBiieHME WILTIOCTPUPOBAHHOW MH(POpPMALMK O PA3BHTUH

TEXHUKU B CBSI3W C (U3NYECKUMU OTKpbITHsAMHU. Anumanms. http:/files.school-collection.edu.ru/dlrstore/bb25¢733-4al15-4cf9-a8d1-

8a5841eb9¢39/7 3.swf




8. Envnanis U3MEPEHUSL. BukropuHa. http://files.school-collection.edu.ru/dlrstore/669b2b4e-¢921-11dc-951t-
0800200¢9a66/quiz1.swf

9. Bec Bozmyxa. AtmocdepHoe npaBneHue Bec Bozmyxa. AtmocdepHoe npaBneHue. Pa3zpaboTka ypoka ¢ aHUMaUUel
http://files.school-collection.edu.ru/dlrstore/669b5251-¢921-11d¢-95ff- 0800200¢9a66/4 9.swif

Hpuioxenue

Pazpabomka 3anamus no meme

«3aHumMamesibHbvle ONLINbL NO ¢I/l31/lk’e»

(Macmep- K1acc 014 yuauiuxcs MIAOUIUX Kilaccos, C 603MONCHOCHIbIO UCRO/Ib306ARUA HA 0ucmam4uorm0M 06ylteuuu)

Llenb 3aHAMUA: NO3HaTb GU3NYECKYHO KaPTUHY MMpa C NO3ULMU 0BbIAEHHOCTU U NOBCEAHEBHOCTHU.
3aaaum:
-3HAaKOMCTBO YYaLLMXCA C METOA0M Hay4HOro MO3HAHUA U METOA4AMMU UCC/IeA0BaHUA 0OBLEKTOB U IBNIEHUI NPUPOAbI;
- MMnaHnpoBaHMe 3TanoB cBoei paboTbl;
- NoBbILWEHNE YPOBHA HAY4YHO rPAaMOTHOCTH;
-Pa3BuTME CNOCOBHOCTEN K CAMOCTOATENILHOMY HAabNIOAEHUIO U aHAU3Y;
- Pa3BuTUE UCCea0BaTENbCKUX HABbIKOB;
- PasBuTUE Yy yHALMXCA HABbIKOB KPUTUYECKOTO MbILL/IEHUS;
- BocnutaHue ycuaumBoCTU U CKPYNy1€3HOCTU NPU NPOBEAEHUU UCCNEA0BAHUI;

- BocnuTaHMe akKypaTHOCTU Npu pabore;



- BocnuTaHMe CaMOCTOATENBLHOCTM MPU MPUHATUU pPELUEHUA U CNOCOOHOCTM K aprymMeHTMPOBAHHOMY A0Ka3aTe/bCTBY
COBCTBEHHbIX TMNOTES.
XoJA, 3aHATUA:

1. BcrynutenbHoe C/10BO yynTens.

PU3UKA —I3TO HAYKA O IPUPOJE B CAMOM OBINEM CMBICJIE (9TO YACTb IPUPOJOBEJAEHW). OHA U3YHAET
PA3JIMYHBIE BEIIIECTBA 1 DQHEPT'UIO, A TAK’)KE BCE B3AUMOJIEUCTBUA B ITIPUPO/IE

®duszuka BOKpYr Hac. I Mbl camu - Toxke (puznueckue Tena. Y Mel Bce moquuHseMest €€ 3akoHaM. [louemy Boaga Mokpasi, a KaMEHb
TSDKEIIBII, MOYEMY Maacilb BCETAA HA MOJI, TOYEMY OTOHb rOPAYMil, MOYEMY MArHAT MPUATATUBAECT rBO3M . Jla Mano nu Bormpocos. Ha
TaKhe BOMPOCHI JAcT OTBET (PU3MKA. 3HAS 3aKOHBI (PU3UKH, Thl CMOKELIb 3aKEUb OTOHb 0€3 CIMYEK, MPEBPATUTH BOAY B KAMEHB, HE
Oyaenib 004TbCs rpoMa. 10 Toke Ppusuka. B Pusnke ecTh 3aKOHBI M (POPMYJIBI U €CTh OUEHh MHOTO 3aHUMATEIbHBIX OMBITOB.

OkasbiBaercs, pU3MKa — TO OUEHb YBJIEKAaTEIbHAs U MHTEpecHas Hayka! Ho eme Oosiee yAMBUTENBHO TO, YTO ATY HAYKY MOYKHO YUMTh
C CaMOro MaJIEHbKOr0 BO3pacTa

Kak roopun Ansbept DiiHmrTelH: "Bol tymaete Bce Tak npocto? [la, Bce mpocto. Ho coBcem He Tak."
2. IlpoBenenue onbITOB.

1 onbiT OrHeynopHbIN Wapuk

HonagoOurces: 2 mapuka, CBEUKa, CIUYKH, BOJIA.

OnbiT: HaayiiTe miapuk v MoAEP>KUATE €0 HaJl 3aXKEHHOM CBEUKOM, 4TOOBI MPOAEMOHCTPUPOBATH ACTSM, YTO OT OTHS IIAPUK JIOMHET.
3areM BO BTOPOH MIAPUK HAJICHTE MPOCTON BOABI M3-MIOJ KPaHA, 3aBSHKUTE U CHOBA MOJHECUTE K CBEUKE. OKAXKETCS, YTO C BOJAON MIAPUK
CIIOKOMHO BBIJIEP/KUBACT IIaMsI CBEYH.

Oo0bsicHenne: Boza, Haxoasmascs B [APUKE, MOMIOMAET TEIJIO0, BbIAEIIeMOe cBeyoi. [103TOMY caM IIapuK ropeThb He OYIIET u,
CJIEI0BATENBHO, HE JIOMHET.



2 onbiT Hesronmaroummiics mapuk
HonanoOuTces: BO3AYLIHBIN IAP, IEPEBIHHAS IIMAXKKA K HEMHOIO YKUAKOCTH JJISL MBIThS TIOCYIB.
OnbiT: CMOXBTE BEPXYIIKY U HHKHIOK YaCTh CPEACTBOM M MPOTKHUTE IIAP, HAYMHAS CHUBY.

Oo0bsicHenne: CEeKpeT 3TOro TPrOKa mpocT. i TOro, 4ToObl COXPAHUTh IAPUK, HY>KHO MPOTKHYTh €r0 B TOUKAX HAMMCEHBILIErO
HATSHKCHHS, & OHU PACTIONOXKEHBI B HUSKHEH M B BEPXHEH 4acTH IIapUKa

3 onbIT He3askkeHHasi CIHYKA
IonanoosTes: Cnuuku, (POHAPUK.

OnbIT: 32KTUTE COUYKY U ACPXKUTE HA paccTossHUuM 10-15 canTUMETpOoB OT cTeHbl. [locBeTuTe HA CIMUKY OHAPUKOM, U YBUJIUTE, YTO
HA CTEHE OTPAKACTCS TOJIBKO Ballla pPyKa M cama cnndka. Kazamock Obl, 04EBHIHO, HO 1 HUKOT 1A 00 3TOM HE 3ayMBIBAJICS.

Oo0bsicHenne: OroHb HE OTOPACHIBACT TEHM, TAK KAK HE MPEMATCTBYET MPOXOKICHUIO CBETA CKBO3b CE01.
4 onpIT IlnaBamwiee siino
IlonanoOuTtcs: 2 sita, 2 crakada ¢ BOJOM, COJb.

OnbIT: AKKYpaTHO IOMECTHUTE SIMIIO B CTAKAH C MPOCTOH uncTOl BOAOH. Kak u 05kmaaiock, OHO OMyCTUTCS HA THO (€CIIH HET,
BO3MO>KHO, S0 TPOTYXJIO M HE CTOMT BO3BpallaTh €ro B XOJOAWIBHUK). BO BTOpOii cTakaH HajeiTe TEMIOH BOIbI U pa3MelIaifiTe B HEH
4-5 CTOJIOBBIX JIOKEK COM. J{J1 YMCTOTHI SKCIIEPUMEHTA MOKHO MOJ0KAATh, TOKA BOAA OCTHIHET. [I0TOM OImyCTUTE B BOY BTOPOE
Aio. OHO OyAET TI1aBaTh Y MOBEPXHOCTH.

Oo0bsicHenue: TyT Bce /€0 B TWIOTHOCTU. CpeiHss TUIOTHOCTS sifilia ropasno O0JIbIIE, YEM Y TPOCTOM BOJIBI, TOITOMY SHII0 OMyCKaeTCs
BHHU3. A TUIOTHOCTB COJISHOTO PacTBOPA BHIIIIE, M TIOATOMY STHIIO TIOTHUMAETCS BBEPX.

S onbiT Kapanaamm

IonagoOuTCS: NOJMATAICHOBBINA MAKET, TPOCTHIC KApaHJalIu, BOAA.



OmnbIiT: Hanmueacm BOAY B MOJMATHAJICHOBBIN MAKET HAMOJIOBUHY. KapaH1amom mpoThIKAEM MAKET HACKBO3b B TOM MECTE, TIE
OH 3al0JIHEH BOOOM.

OO0bsicHenue: ECiy NOMMATUICHOBBINA NAKET NPOTKHYTh U TOTOM 3aJIUTh B HETO BOJY, OHA OYJET BBIJIMBATHCS YEPE3 OTBEPCTHSI.

Ho ecnu makeT cHavaia HanoJIHUTE BOJIOM HAMOJIOBUHY M 3aT€M NPOTKHYTh €r0 OCTPBIM MPEAMETOM TaK, 4TO Obl MPEAMET OCTAJICS
BOTKHYTBIM B TIAKET, TO BOJIA BBITEKATh YEPE3 3T OTBEPCTHS MOYTH HE OYJET. ITO CBA3aHO C TEM, UTO MPH Pa3PhIBE MOJIUATUIICHA €r0
MOJIEKYJIBI TPATATUBAOTCS OJIMKE IPYT K APYTy. B Hamewm citydae, NOIM3THJIEH 3aTATMBACTCS BOKPYT KapaHdallc.

6 onbIT /locTaTh MOHETKY
IloHanoOuTes: Tapenka, CTakaH, CB€4a, MOHETA, MATHUT

OnbiT: [TocTaBUTh HA TapeENKy 3aOKEHHYIO CBEUY M HAKPHITh cTakaHoM. 1o Mepe HarpeBa Bo3jyxa Moj CTaKaHOM JaBJICHUE BHYTPH
cTakaHa OyJeT MEHBIIE, YEM CHAPYXKU U MO JCHCTBUEM aTMOC(EPHOro AaBICHUs BOAA 3ai/IET B CTaKaH , a MOHETA OCTaHETCs O€3 BOJIbI

7 onbiT AudpPy3us
IHonagoOurcs: 4 ctakaHa ¢ BOJOH, MUIIEBBIE KPACUTENH, TUCThs KAYCThI MW OEIBIE [IBETHI.

OnbIT: J/[00aBbTE B KXK/IBII CTaKaH MUIICBOM KPacCUTENb JTH000T0 I[BETA U MOCTABLTE B BOAY MO OJTHOMY JIUCTY WK LBETKY. OCTaBbTE
WX HA HOYb. YTPOM Bbl YBHJIMTE, UTO OHU OKPACUJIUCH B PA3HBIE IIBETA.

Sonwir Iuddy3us
[TonanoOutcd: 2 cTakaHa ¢ XOJOHON U TOPSYCH BOJION, KPUCTAJUIMKA MAapPraHIIOBKU. PacTBOPSIOTCS B ropsueii BOJE OBICTPEE.
3.IloaBeacHUE UTOTOB,

4 TomamHee 3aganue-1 IlonpoOyiite caenare A0Ma, 3aTEM MOKAKETE HA 3aHITAU U TIOMBITAUTECH OOBSICHUTH C TOUYKH 3pEHUS (PUBHKH.
(3areM moka3 Ha MEPONPUATHH AJI MJIAIIIAX KIACCOB)

2.HOI[FOTOBBT€ CaMOCTOATCJIBHO HOBBIC OITBITHI.



3AJTAYM.

1. Kto ObIcTpee nmepemMeniaeTcsi — aucT WK MOYTOBbIN rojiyos? CkopocTh moseta anucta 60 km/4, a ronyost — 17 m/c.

2. «Jleryuas peida», KOTOpas BOJUTCS B TPOMUYECKUX BOJAX, MOXKET JIETETh 0 150 M. CKOJIBKO BpeMEHH ObIBACT OHA B MOJIETE, €CIIU
JIETUT CO CKOPOCTHIO 25 KM/4?

3. Kera 3a cytku npoxoaut BBepx no Amypy 50 kM. Onpeaenure CpeaHIor CKOPOCTh €€ TBHKCHUSL.
C noMOMLIBIO TOKAEMEPA ONMPEACTUIIH, YTO BBICOTA CJIOS BBINABLIMX OCAAKOB paBHA 6 MM. CKOJIbKO BOJIbI (IO MAacce) BBIMATIO HA
momaam B 1 ra?

5. Bo Bpems ¢uznueckoi paboThl cepie yeaoBeka cokpamaercs 150 pa3 B MuHyTy. [Ipy KakaoM COKpAIIEHWHA OHO COBEPUIAET
paboTy, paBHYIO OIHATHIO Ipy3a Maccoi 0,5 Kr Ha BbICOTY 0,4 M. OMPEAEINTE MOIIHOCTD, PA3BUBAIOILYIO CEPILIEM.

6. Camblie ObICTpbIE OCTryHBI MPEOOJIEBAIOT MapaOHCKYO AUCTAHIMIO B 42 kM195 M mouTtu 3a 2 yaca. A3WaTCKHE TUKHUE OCIIbI
OKazalnuch Obl y enu uyepes3 45 MuHyT. Kakyro cpeiHIor CKOPOCTh OHH Pa3BHBAKOT?

7. T'emapasl — yeMnuoHbl o Oery. OHM MOTYT 0ekaTh co CKOPOCThrO 110 kM/4. U Takyro CKOPOCTbh OHM BBIACP>KUBAKOT HA OTPE3KE
300 M. A CKOJIBKO BPEMECHH?
CaMbl€ OBICTPBIC HACEKOMBIE — CTPEKO3bL. X ckopocTh moutr 60 kM/4. CKOJIBKO MPOJIETUT CTPEKO3a 3a 1 MUHYTY?
Camas OwicTpas Oeraromas ntuia — crpayc. Ckopocthk ctpayca n10 70 km/4. Kpome Toro 310 BhIHOCAMBas nTuia. CKOJIBKO
npoOekuT cTpayc 3a 30 MAHYT?

10.Kamanor cnocodeH norpyxarbcs B Boy Ha rimyouny 3000 M. Kakoe JaBJICHUE Ha TaKOH TiTyOuHE?

11.Camoe MEATUTENBHOE KUBOTHOE — 3TO yJIHUTKA. CKOPOCTh €€ nepeaBkeHus 5 M/4. CKOMBKO BPEMEHHU €i1 MOHaT0OUThCS, YTOOBI
MPEOAOJIETh PACCTOSIHUE B 1 KM ?

12.Camblii OOJTBIION BEC, KOTOPBIM MOJHUMACT YeIOBEK — 0KoJo 260 kr. Kakyro paboTy coBepiacT OH Mpu NOABEME HA BBICOTY 2,5
M?

13.[ITumnan3e umeet maccy okoJio 45 kr. Kakos e€ Bec?

BUKTOPHHA.



10.
1.

12.
13.

Kak 00BSICHUTB, 4TO MYXH JIEFKO NEPEMEIIAFOTCS N0 MOTOJIKY U HE NaAat0T BHU3?
[Toyemy KOHBKOOEKILY JIETKO KaTaeTCsl MO JIbay?

Bonopocnu umeror msarkuii crebenb. Kak ¢pu3nka MoKeT 00bSICHUTH CTPOEHHE BOJAOPOCTEH? (ICHCTBUE BBITATKWBAIOIICH CHIIBI

JUISL TOAJICPKAHUS PACTCHUM B BEPTUKAJIbHOM IOJIOXKEHUHM MEHBIIE B BOAEC, YEM B BOBI[VXG).

PebsTa monpocuiin MOPSKOB PeIOOTIOBENKON (MIOTHIIMK MPUBE3TH 7Sl IIKOJIBHOTO aKBApUyMa HECKOJBKO MTyOOKOBOAHBIX PHIO.
Beinonnuma i 3ta npocsoa?

[ToueMy B MOPCKOIA Iy4YHWHE BCETAA XOIOJHO?

[Touemy TpyTHO MUATH U3 ONPOKUHYTOH OYTBIIKHK, KOTAA €€ TOPJIBIIKO MJIOTHO OXBAYEHO ryOamu.

Cobaka, momniaBaB B BOJE, BCTPSIXMBACTCS, OCBOOOXKAAICH OT Biard. Ha kakoM (PM3WYECKOM SIBJICHUM OCHOBAHO 3TO JICHCTBUE
YKUBOTHOTO?

BcenomuuTe n3BecTHYHO cka3ky «Penkay. Kakue cuibl yaep:KMBAKOT PENKY B 3eMiie? (CHITbI TPEHHS KOPHETIOAA O MOYBY ).
PreIOBI-pununansl UMEOT KapMaHbI-IPUCOCKK, OOBEM KOTOPBIX MOXKET MEHSAThCS. [loyemy TpyaHO peIOy OTOpBarb OT

NOBEPXHOCTH, K KOTOPOH OHA «HIPHJIEHWIACH» (ECIIM OTPBIBATH PLIOY OT MOBEPXHOCTH, OOBEM KApMAHOB YBEJIWYMBAECTCH,

JaBJICHUC B HUX VMCHBINACTCA, BHCIITHCC NABJICHUC CUJIBHCC IMPMKUMACT HDI/ICOCKV).

[Touemy B MOpe Jierye aeparbcs Ha BOJE, YeM B peke?

JUJ1s1 4ero npw BHIMOJIHCHUM YIIPAXKHEHWI HA CHApsiAaX JaJOHA HATUPAKOT MarHe3uei, o A0mBbl — KaHU (Ponbro? (Juisl YBEJIWYEHUS

CHUJIbI TPCHUA, YMCHBIIICHNA CKOHB)KGHI/IH).

[ToueMy BBIHYTYIO U3 BOJBI PeIOY TPYAHO YIEPKATh B PyKax?

[Toyemy BBICOKO B ropax JCHCTBUE CYCTAaBOB YEJIOBEKA HAPYLIAKOTCS, JIETKO MOJBEPraroTcsi BbIBUXaM? (C YMEHBIICHUEM

aTMOCd)eDHOFO JaBJICHUA CBA3b MCKAY KOCTAMMK B CYCTABC VMGHBIHaeTCH).

Ilpakmuueckas paboma «QupenejieHne 00beMa 1 IJIOTHOCTH CBOEro TeJaa.

3aoanue. Vicnonb3ys BAHHY B Balliell KOMHATE, TEIUTYIO BOJY, JIMHEHKY, KapaHalll, OMpeaeuTe 00bEM U IMIOTHOCTh CBOETO TENA.

Boszmooicnviil gapuanm 8vinoaHeHUs DCl60Wlbl.




1. UsmepbTe cpennHtoro uinHy | (M) 1 muprHy b (M) BaHHBI B Balllei KBapTUPE.
2. Haneiite B BaHHY TEIUIOW BOJIBI U OTMETHTE KapaHAAIIOM €€ YPOBEHb.
3. Tlorpy3uTtech B BOQY U OTMETHTE €€ HOBBI ypOBEHb. MI3MepbTe BEICOTY MOaABbeMa BOABI Ah (M).

5. Haiinute 00beM BBITECHEHHON BOJBL, 4 CIIEIOBATEILHO, U 00beM Tena Vy, (0€3 ydera rojioBsl): V,=IbAh ajis Toro 4roOsr
y4ecTh U 00BbEM roJIoBBI d(M) M, cuuTas €€ mapoM, pacCUMTaANnTE 0OBEM:
V.=nl/6*nd’
6. Paccuuraiite o0t 00beM CBOETO TeNa:
VoOom=V .V,

7. VI3mepbTe Maccy CBOEro Tenia m (Kr) ¢ MOMOIIBIO BECOB.

8. Haitnure mmoTHOCTH p(Kr/M3) CBOETO TENa:
p=m/VoOuy

Ilpakxmuueckaa padboma «Onpeneaenue padoTsLl H MOIITHOCTH PVEY.

3aoarue. VIcoNb3ysl MEMUIIMHCKUE BECHI, CCKYHJAOMEDP U PYJIETKY, OMPEACTUTE padOTy U MOIIHOCTh BalllUX PYK.

Boszmooicnviil gapuanm 8vinoaHeHUs DCl60Wlbl.

1. HM3MmeppTe Maccy cBOEro Tejia m (Kr) ¢ TOMOIIBIO BECOB.
2. B cmoptuBHOM 3aj1€ MOAHUMHTECH MO KaHATy 0€3 MOMOIIX HOT, U3MEPHTE BpeMs 1o abeMa t(c).

3. 3Has BbICOTY h(M), Ha KOTOPYIO Bbl OJHSUIACH, paccunuTaiite padoTy cBoux pyk A(/[) npu moabeme.






