AHHOTanus K padodeil nporpamme no npeamery «®usuka»

(10-11 knacen)

PabGouass mporpamMMa ecTeCTBEHHOHAYYHON HAIpPaBICHHOCTH 1O  (U3UKE C
UCIIONIb30BaHuEM oOopynoBaHusi HeHTpa «Touku poctay aig ydeOHoro mpeamera «Dusumka.
Yriyonennsiit ypoBeHb. 10 — 11 kmaccee» cocrainena Ha ocHoBe @I'OC COO wu pazpaborana B
COOTBETCTBHUU C Ha OCHOBE paboueil mporpamMmbl A.B. I'pauéBa, B.A. IToroxesa, [1.1O. bokosa u
np. «Dusuka. Pabouas mporpamma k YMK A.B. I'paueBa. 10-11 xmaccel. YrimyOneHHBIH
ypoBeHb», M.: Bentana-rpad, 2017 u MeTtoquuyeckuMid pPEKOMEHAANMSIMH [0 CO3JAHHUIO U
(l)YHKHI/IOHI/IPOBaHI/IIO B O6HI€O6paSOBaTCJ'H>HI>IX Opranuvs3anusiax, pacroJIOKCHHBIX B CEJIbCKOM MECTHOCTH
¥ MaJbIX TOPOAax, IEHTPOB 00Pa30BaHUs €CTECTBEHHOHAYYHON W TEXHOJIOTHYECKOW HampaBICHHOCTEH
(«Touka pocray) (YTBepKAeHBI pacrnopsikeHHeM MUHHCTEpCTBAa MpocBemieHus Poccuiickoi
Deneparnuu ot 12 suBaps 2021 r. Ne P-6)

[IporpaMma oOecrmiedyeHa y4eOHHKaMH  COTJIACHO  CIUCKY (MIEPEYHI0)  Y4eOHHKOB,
yrBepkaeHHbIX B [BOY COIL noc. UnbmeHs Ha TeKyIni y4eOHBIH TOA:

1. A.B. I'paués, B.A. Iloroxen. ®usuka. ba3oBeiii u yriayonenusii ypoam, 10 kmacc, M.:
Benrtana-rpad.

2. A.B. I'paués, B.A. IloroxeB. ®m3muka. ba3oBelii u yrmyOmensslid ypoBHH, 11 kmacc, M.:
BenTana-rpag.

B cooTBeTcTBUU ¢ y4eOHBIM IUIAHOM IIKOJIBI HA TEKYIIWI y4eOHBIN TroJ] HA U3yYeHHE TPOrPaMMbI
BBIJICJICHO:
B 10 kmacce — 5 gacos B Hememo (170 1);

B 11 ximacce — 5 gacos B Henenro (170 q).

B coorBercTBUM C IpOrpaMMON B KaXXJOM KJIacce IPEAyCMOTPEHO CIENYIOLIee KOJINYECTBO
KOHTPOJIBHBIX, Ta00PaTOPHBIX U MPAKTUYECKUX PAOOT:

Kaacc 10 11
Koanuectso KP 8 9
Koaunuectno ITP - -
KoanuectBo JIP 5 6

[TporpaMma onpenenser colepKanue U CTPYKTypy y4eOHOro MaTepualia, Mociae0BaTeIbHOCTh €To
W3y4YeHUs, MyTH (OPMHUPOBAHMS CHCTEMbl 3HAHWH, YMEHHH M CIIOCOOOB JESATEIBLHOCTH, PA3BHTHS,

BOCIIMTaHUA 1 CONHUAIN3AlUN yUallluXC .

Co3nanme 1eHTpa «Touka pocTa» mpeanosiaraeT pa3BuTHE 00pa3oBaTeIbHON
uHPpPACTPYKTypsl 00mIe00pa3oBaTeNbHON OpraHu3alnvd, B TOM YHCJIE OCHAIIeHUE

0011e00pa3oBaTeIbHON OPTaHU3ALUHN:

1. oGopynoBanueM, cpeacTBaMH OOYyYE€HHS] U BOCIUTAHMS AJIA U3y4EeHHs (B TOM 4YHCIIE
IKCIIEPUMEHTAIBHOTO) IIPEIMETOB, KYpCOB, JUCLUIUINH (Mopayeit)

eCTeCTBeHHOHaquOﬁ HANpaBJICHHOCTU npu pean3anuun OCHOBHBIX



001Ie00pa3oBaTeILHBIX MPOTPaMM H  JIOTOJHHUTENIBHBIX 001eo0pa3oBaTelbHbIX
nporpaMMm, B TOM YHCJIE ISl PACHIMPEHUS COJEpkKaHUS Y4yeOHOro mpeameTa

«Duszukay;

2. o0opynoBaHHEM, CpeACTBaMU OOYUYCHHS W BOCIHUTAHUS IS pealu3allid MporpamMm

JOTIOJIHUTEILHOT0 00pa30BaHUs €CTECTBEHHOHAYYHON HANpaBIECHHOCTEH;
3. KOMIIBIOTEPHBIM U UHBIM 000PYAOBaHUEM.

[TpodunpHBIE KOMIIEKT oOopymoBaHus oOecreunBaeT 3(PQPEKTHBHOE TOCTHKEHUE
00pa30oBaTeNbHBIX PE3yJNbTaTOB OOYYAIONIMMUCS IO MPOrpaMMaM E€CTECTBEHHOHAYYHOMH
HaNpPaBJIEHHOCTH, BO3MOXXHOCTh YIIIYOJIEHHOTO HM3YYEHHS OTACIBHBIX NPEIMETOB, B TOM
yucie st popMUpOBaHUSA M300pETaTEIHCKOr0, KPEaTUBHOTO, KPHUTHYECKOTO MBIIUICHHS,
pa3BuTUA  (QYHKIMOHAIBHOW  TPaMOTHOCTH y  OOydYaloIUXCsi, B TOM  YHCIE

eCTeCTBCHHOHay‘{HOﬁ M MaTeMaTHYECKOM.

ODKCHEPUMEHT SIBJISAETCS MUCTOYHMKOM 3HAHMM U KPUTEPUEM HMX HUCTUHHOCTU B HayKe.
Konnenuust coBpemeHHOro o0Opa3oBaHUsl IMOJpa3yMeBaeT, YTO B Y4EOHOM HKCIEPUMEHTE
BEAYLIYIO pPOJb JOJKEH 3aHATh CaMOCTOSATEIbHBIA MCCIEN0BATECIbCKUN YUYEHUYECKUMN
9KCIICPHUMCHT. COBpeMeHHI)IG OKCIICPUMECHTAJIbHBIC HCCICAOBAHHA I10 (1)I/I3I/IK€ YKE TpyAHO
MpeJCTaBUTh 0€3 MCIOJIb30BaHUS HE TOJHKO aHAJIOTOBBIX, HO U IU(POBBIX U3MEPUTEIBbHBIX
npubopo. B ®denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTelbHOM CTaHAapTe (manee —

®I'OC) nponucaHo, 4YTO OJHUM U3 YHUBEPCAJIbHBIX yU€OHBIX

nercrBuil (manee — VYVY]I), npuoOperaemMbIX ydaliuMucs, IOJIKHO CTaTh yMEHHUE
«TPOBEJICHHUS OTBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEAOBAaHUM, MPAMBIX U KOCBEHHBIX

H3MepeHHI>i C UCITIOJIB30BAaHHUECM aHAJIOTOBBIX U LII/Iq)pOBBIX HU3MCPHUTCIBbHBIX HpI/I60pOB».

YueOHbIll IKCHEPUMEHT MO (pU3MKe, MPOBOJUMBIA Ha TPaJULMOHHOM OOOpYyIOBaHUU
(6e3 mpumeHeHuss HUGPOBBIX JIabopaTopuii), HE MOXKET B IOJHOM Mepe oOecrneuuTh
pelieHrne Bcex 00pa3oBaTeNbHBIX 3a/ady B COBpEeMEHHOU mikose. CroXuBlIascs CUTyalus

06YCJ'IOBJ'ICH8. CYHICCTBOBAHHUECM pAOa HpOGJ’IeMI

* TpPaJULMOHHOE IIKOJbHOE OOOpYyJOBaHME U3-3a OTIPAHMYEHUS TEXHUYECKHUX
BO3MO>KHOCTEHN HE MO3BOJISIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIENOBAHMUS;

*  JUIMTEIbHOCTHh NMPOBEACHUS (PU3MUECKUX HCCIEIOBAHMI HE BCErja corjacyercs ¢
JUTUTEIbHOCTBIO YUEOHBIX 3aHATUH;

*  BO3MOXHOCTH NPOBEACHUS MHOTHX (U3UYECKUX HCCIEJOBAHUI OTpaHUYMBAETCS

TpeOOBaHUSIMH TEXHUKH O€30TaCHOCTH U JIp.



[udposas nabopaTtopusi KapAUHAIBHBEIM 00pa30M U3MEHSET METOJUKY U COJIEpIKaHUE
E)KCHepI/IMeHTaJIBHOf/i ACATCIBHOCTH U NMOMOTACT PCIIXUTL BBIIICIICPCUYHUCIICHHBIC HpOGJ’ICMBI.
HIupoxuii ciekTp HH(PPOBHIX JATYMKOB MO3BOJISIET YUAIIUMCS 3HAKOMUTBHCS C IMapaMeTpaMu
(U3MYECKOTO AKCIEPUMEHTa HE TOJIBKO HAa KAadyeCTBEHHOM, HO M Ha KOJUYECTBEHHOM
ypoBae. C momompr 1TUGPOBOH JabOpaTOpuM  MOXKHO TMPOBOJAHMTH JIUTEIbHBIN
SKCICPHUMCHT JaXXC€ B OTCYTCTBHUHU JSKCICPUMCHTATOpA. HpI/I 9TOM HU3MEPACMBIC HAHHBIC U

pe3yabTaThl ©X 00PadOTKH OTOOPAXKAIOTCS HEMOCPEICTBEHHO HA dKpaHe KOMIIbIOTepa.

B mpouecce ¢opmupoBaHHUs SKCHEPUMEHTATBHBIX YMEHHUH MO (QU3NKE yualuiics

YUUTCA IPEACTABIATH I/IH(bOpMaI_[I/IIO 00 HCCJICAOBAaHUH B ‘ICTBIpéX BHUJax:

¢ B BepOaJIbHOM: OIMCBHIBATH D3KCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJEIb
JKCIEpUMEHTa, (UKCUPOBATh BHUMAHUE Ha U3MeEpseMbIX (U3UYECKUX BEIUYMHAX,
TEPMHUHOJIOTUH;

* B TaOJMYHOM: 3aMOJIHATH TaOJUIBl JaHHBIX, JIEXKAIIMX B OCHOBE IOCTPOEHHUS
rpagukoB (Ipu 3TOM Yy YydallMXCs BO3HUKAET NEPBUYHOE IMpEJCTaBIe€HUE O MacuTadbax
BEJINYNUH);

* B rpaguyeckoM: CTpPOUTHh TIpaduKu MO TAOJUYHBIM JAHHBIM, UYTO I103BOJIIET
nepeiTu K BbI- JBHKEHUIO THIOTE3 O XapakTepe 3aBUCUMOCTU MEXIy (U3NYECKUMHU
BeIMYMHAMU (IPU  3TOM  YYUTEIh IOKAa3bIBa€T TNPEHMYIIECTBO B  BHU3YaJIH3alHH
3aBUCHMOCTEH MEXIy BEIH- YAHAMH, HATISJHOCTh U MHOTOMEPHOCTH);

* B aHAIMTHYECKOM (B BHJIE MaTEMaTHYeCKHUX YpaBHEHWH): TPHUBOAHTH
MaTEMaTHYeCKOe ONMCaHWE B3aWMOCBS3W (PHU3WYECKMX BEIWYUH, MaTEMaTHYECKOe
000011eHNE MOJIYYEHHBIX PE3YIbTATOB.

[Tepexon k KaxaoMy OdTamy MpeAcTaBileHUs HH(OpMaUM 3aHUMAET JOCTATOYHO
OoJb110M MpoMeXyTOK BpeMeHH. be3ycioBHO, B 7—9 kilaccax 3TOT mpolecc HeoOX0 UM, HO
B CTApIIUX KJIacCax 3TO BpeMsi MOKHO ObUIO OBl OTBECTH Ha pelIeHune 0oJjiee BaXKHBIX 3a7ad.
B »Tom mnnane umdpoBbie 1a00paTOPUM TO3BOJISIOT CYHNIECTBEHHO J>KOHOMHUTBH BpPEMS,
KOTOpPO€ MOJKHO IOTpaTUTh Ha (OpMUpOBaHUE MCCIIENOBATEIbCKUX YMEHHUN ydarmxcs,

BbIpAXAOMIUXCA B CICAYIOIIUX JEUCTBUAX:

*  ompejelneHue NpodIeMbl;

*  IIOCTAHOBKA MCCIICOBATEILCKOM 3a/1a49M;
*  TMJIAaHUPOBAHUE PEIICHUS 3a]1auu;

*  TIOCTPOEHHME MOJEIIEH;

o BBIJIBHMJKCHUE T'HIIOTE3,

° OKCIICPUMCHTAJIbHAA ITPOBCPKA TUITOTE3;



. aHau3 JaHHBIX YKCTIEPUMEHTOB HIJIH HAOIOICHHUI;

. (dbopmynupoBaHUE BEIBOJOB.

[Tocnegaue TONBI y ydYammuxcs HAONIOJAeTCS HHU3Kas MOTHUBAIUS H3YyYCHUS
€CTeCTBEHHOHAYYHBIX JHUCIUIIJINH M, KakK CIeJICTBUE, MaJcHUE KadecTBa 0Opa3oBaHMUS.
[HudpoBoe yueOHOE 000pyIO0BAaHHUE MO3BOJISIET yYAIIUMCS O3HAKOMHTHCS C COBPEMEHHBIMHU
METOJIaMU UCCIIeN0BAHUS, IPUMEHAEMbIMU B HAYKE, & YUYUTEIIO — IMPUMEHATH HA MPAKTUKE
COBPEMEHHBIE NENAarOruuyecKue TeXHOJOoruu. 1103TomMy riraBHON COCTAaBISIOLIECH KOMIUJIEKTA

«Toukoit pocta» ABIAIOTCA HUPPOBBIE TAOOPATOPHH

Yuebnas nporpamma 10 - 11 kiaccoB paccuntana Ha 340 4 3a ABa roja uzydeHus (1o 5 gac B

HEZIEII0 B KaXKJIOM KJIacCe).
Ilepeuens ob6opynoBanuss HEHTPA «TOUKA POCTA»

1. Mukpockomn nudpoBoH.

2. OO6pa3zoBareiabHbII KOHCTPYKTOP Ui IPAKTUKK OJOYHOIO IPOrpaMMHUPOBAHUS C
KOMIUIEKTOM JaT4YHUKOB.

3. OOpazoBaTenbHBIN HAOOP 110 MEXAHUKE, MEXaTPOHUKE U POOOTOTEXHHKE.

4. Uudposas nadoparopus 1o Gpusmke.



