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IIpundra na 3acepanuu
MEeJAaror4ecKoro cosera

OT «40 » 2024 r.
[Tporokon Ne” «

JOIOJIHUTEJBbHASA OBLIEOBPA3OBATEJIbHAS
OBIIEPA3BUBAIOLIAS IPOTPAMMMA

ECTECTBEHHO-HAYYHOMW HANNPABJIEHHOCTH
«OHBIN ®U3UK»

YpoBenb NporpaMmbl: 03HAKOMHUTEIbHBIH

Cpok peaau3aunu nporpammbi: 1 roja - 17 yacos (no 0,5 yaca B HEJEII0)
Bo3pacrnas kateropusl4—15 et

Cocras rpynn: no 10-15 yenosek

dopma o0ydeHHsI: OUHAd

Bua nporpammbl: MoAMGHIIMPOBAHHAS

IIporpaMma peajn3yeTcsi HA OI0/KETHOMH OCHOBe
ID — nomep [Iporpammsr B HaBurarope: 51784

ABTOp — COCTaBHTEIIb:
Te/Iaror IOMOJHUTENBHOTO 00pa3oBaHMs
Enmuceenko Haranbss BukroposHa

ct. CrapomepbunoBckas, 2024




MyHununaabHoe 010/ KeTHOE 00111e00pa30BaTeIbHOE YUPEIKICHHUE
cpenHss obmeoopazoBarenbHas mkoiaa Ne 1 um.JIsmuaeBckoro

MyHUIIMTIATEHOTO 00pa3zoBanus [llepOnHoOBCKUIA palioH cTaHUIlA
CraporniepOnHOBCKas

[IpuHaATa Ha 3acenaHun YTBepxaaro

IeJaroru4yecKkoro coBera Jupexkrop MBOY COIII Ne

ot 30 aBrycra 2024 rona lum.JIsmuaeBckoro

JL.B.I'appkaBas

IIporokos Ne 1 «30 » aBrycra 2024 r

JOIIOJIHUTEJIbHAA OBLLIEOBPA3OBATEJIbHA A
OBIIEPA3BMBAIOIIAS IIPOTPAMMA
ECTECTBEHHO-HAYYHOU HAITIPABJIEHHOCTH

«IOHBIN ®U3UK)>»
B PAMKAX PETMOHAJIBHOT'O TIPOEKTA «TOUKA POCTA»

YpoBeHb porpaMMbl: 03HAKOMUTEIbHbBIN

Cpok peanuzanuu nporpaMmsl: 17 yacoB B 1oj,34 3ansatus o 0,54 B HEAEIIO
Bospacthas kareropusi: 14-15 ner (9 knacc)

Cocras rpynisl: 10 15 denoBex

dopma 0OyueHHs: OUHas

Bun nporpammel: aBTopckas

[Iporpamma peanusyercst Ha OIOJIKETHON OCHOBE

ABTOp-COCTaBUTEIIb:
Enmuceenko Hatanbst BukTopoBHa, yunuTelb PU3NKU

ct. CrapomepounoBckas, 2024 ron



IMACIIOPT
AOMOJHHUTEIbHOM 0011e00pa30BaTe/IbHOM 001epa3BUBAKOIIEH POTrPAMMBbI
€CTEeCTBEHHO-HAY4YHOI HanpaBJeHHOCTH «IOHbIH Gusnk»

HaunmenoBanue MyHuIIAnainTeTa [llepOuHOBCKMiT paiioH

HanmenoBanue opranuzanuu MYHHUITUTIAILHOTO OFOKETHOTO 0011IeT0
YUPEKICHUS CpeaHei
o01eodpazoBaTesibHOM MIKOJIBI Nel um.
JlanmuaeBckoro MyHunmmnaibHOE
obpazoBanue l{epOuHOBCKUI palioH
cranuia CtaponiepOrHOBCKas

ID-Homep nporpammel B AUC

«Hasurarop»
[TonHOE HaMMEHOBaHUE JononaurensHas o0uieo0pa3oBareabHas
IIPOrpaMMBbl oO1iepa3BuBaroias nporpamma «FOHbIN
(buU3HK»
Mexanusm (pruHaHCHpPOBaHUS MyHununaibHOE 3aJaHue
(ITd A0, MyHunMnaibHOE 3a/1aHKE,
BHEOIO/IKET)
®UO aBTOpa (coCTaBUTEIIS) Enuceenko Haranbs BukropoBHa
IpOrpamMMbl
Kparkoe onncanne IIporpamma HarpaBiieHa Ha
porpaMMbI (bopMHpoOBaHUE y yHalIUXCsl MHTEpeca K
U3YYEHUIO (PU3UKH, pa3BUTHE
MPAKTUYECKUX YMEHUU, TPUMEHEHHE
MOJIYYEHHBIX 3HAHUU Ha MPAKTHKE,
MOATOTOBKA yYaIIUXCS K yYaCTHUIO B
OJINIMIIUAHOM JBUKEHHUH.
®dopma 00yueHus OuHas
YpOBeHb conepKaHus O03HAKOMHUTEIbHBII
[Tpo0IKUTENTEHOCTD 1 ron 34 3ansatus no 0,5 4 B HEnEIMIO
O0CBOEHHS (00BEM)
Bo3spacthast kareropus 9 kiacc
[lens mporpammsl CO3JaHHUE YCIIOBUM JIJIA YCIICIIHOTO

OCBOCHMSI yHaTUMUCS MPAKTUIECKOM
COCTABJISIFOLIEH IIKOJbHON (U3UKU U
OCHOB HCCJIEIOBATEIBCKOM JAESITEIBHOCTH.

3agauv nporpaMMabl IIpeomemmnvie:

1. ®opmupoBaHUE CHUCTEMBI HAYYHBIX
3HAHHUU O CUCTEME JKMBOU MTPUPOBI
Y HAYQJIBHBIX IPEACTABICHUN O
(bU3MYEeCKUX BETMIMHAX U X
MU3MEPEHUH, ,[IOTPEIIHOCTIX




M3MEpPEHUH, POLIECCAX, ABICHUSIX,
3aKOHOMEPHOCTSIX;
Memanpeomemuvie:

2. mpuoOpeTeHue OrbITa
MCIIOJIb30BaHUS METOJIOB
bu3nYecKoi HayKH U1 TPOBEICHUS
HECJIOKHBIX HKCIIEPUMEHTOB;
HUCCIJICIOBaHUM.

3. pa3BUTHE YMEHHI U HaBBIKOB
MIPOEKTHO — UCCIIEA0BATEIbCKOM
JIEATEIbHOCTH;

Jluunocmmuie:

4. MOATrOTOBKA yUYalIUXCs K y4acTHIO B
OJINMIIUAHOM JBUKECHHM;

5. (opmMupoBaHHE OCHOB €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH.

[Ipu opranuzanmm oOpa3zoBaTeILHOrO
npoliiecca He0OXOAMMO OOPATHUTD
BHHMAaHHE Ha CJIETYIOUINE ACTIEKTHI:

. co3flaHue noptdoauo
YYEHHKA, [TO3BOJISIOIIEE OLIEHUBATh
€ro JJMYHOCTHBIN POCT;

. UCITIO0JIb30BAaHUE TUYHOCTHO-
OPUEHTUPOBAHHBIX TEXHOJOTHIA
(TeXHOIOTHUS Pa3BUTHS
KPUTHYECKOTO MBILIICHUS,
TEXHOJIOTUS MPOOIEMHOTO
oOyueHus1, TEXHOJIOTHusl OOy4eHus B
COTPYAHUYECTBE, KEUC-TEXHOJIOTHS,
METO/1 POEKTOB);

. Opra’u3anys NPOEKTHOU
JIEATEIIbHOCTH IIKOJIbHUKOB U
POBEICHNE MUHU-KOH(EepeHIINH,
MO3BOJISIOIIUX IIKOJIbHUKAM
MpeACTaBUTh UHANBUTYJIbHBIC
(W11 TPYNIIOBBIE) MPOEKTHI 110
BBIOPAHHOM TEME.




Oxunaembie pe3yabTaThl

IInanupyemuie pezyromamot
Jluunocmmuuie pe3yiromamol:
® 3HAHUS OCHOBHBIX MIPUHIIUIIOB U
MIPaBUJI OTHOIIEHUS K OKPYXKaIOIIEeMy
MUDY;
® PpPa3BUTHE MMO3HABATEIbHBIX
MHTEPECOB, HAIPABJICHHBIX HA
M3Y4YEHHE )KUBOUN IPUPOIBI;
e Pa3BuTHE UHTEIUICKTYAJIbHBIX
yMeHUH (I0Ka3bIBaTh, CTPOUTH
pacCyKJICHHUs, aHAJIM3UPOBATb,
CpaBHUBATb, JI€NIATh BBIBOJIBI U IPYTOE);
ACTETUYECKOTO OTHOIICHUS K 00BEKTaM
UCCIIEA0BaHUS.
« yueOHO-TI03HABATEIbHBIN HHTEPEC K
HOBOMY Y4E€OHOMY MaTepuaiy 1 crocodam
perieHus
HOBOM 3aJ1a4H;
* OpUEHTAIIM HA TOHUMAaHHE NPUYHUH
ycriexa Bo BHEYUEOHO IeATeIbHOCTH, B
TOM YHCJIE Ha
caMOaHaJIi3 U CAMOKOHTPOJIb PE3ybTaTa,
Ha aHaJIu3 COOTBETCTBUSI PE3YJIbTATOB
TpeOOBaHUSIM
KOHKPETHOM 3a]1a4u;
* CIIOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE
KPUTEPUEB YCTIEITHOCTH BHEYUEOHOM
NeSTEebHOCTH;
O0yuyarommiicsi NOJy4UT BO3MOKHOCTh
i popMuUpoOBaHUS:
* BHYTPEHHEHN MO3UIINU IIKOJIbHUKA Ha
YPOBHE MOJIOKUTEIBHOTO OTHOIIEHUS K
HIKOJIE,
MOHUMAaHUS HEOOXOAMMOCTH YUCHHSI,
BBIPKEHHOTO B TPe00Ialannu y4eOHO-
MO3HABATEJIbHBIX
MOTHBOB U MPEAINOYTEHUN COLIUATIBHOTO
croco0a OIeHKH 3HAHMIA;
* BBIpQ)KEHHOM YCTOMYMBOM yueOHO-
MMO3HABaTEJIbHOW MOTHBALIUM YUCHHUS;
* YCTOMYHMBOTO Y4eOHO-TTIO3HABATEIILHOTO
HWHTEpeca K HOBBIM O0IIIMM crioco0am
pelieHus 3aaad.
[

Memanpeomemmnuie pe3yibmamal:




® OBJIQJICHUE COCTABJISIOIINMU
MCCIIEN0BATENIBCKOU M IPOEKTHOU
JeSATEIbHOCTH: YMEHUE BUJIETh
po0JsieMy, CTaBUTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, 1aBaTh
OTpeJICICHHS TTOHATHSIM,
KJIacCU(UIIMPOBATh, HAOIIOATh,
MPOBOAUTH IKCIIEPUMEHTHI, J€JIaTh
BBIBOJIbI U 3aKJTIOUYCHMUS,
CTPYKTYPHPOBATh MaTepHal,
OOBSICHSITh, TOKA3bIBATh, 3aITUIIAThH
CBOM HJICH,
® yMeHHUE paboTaTh C pa3HbIMU
HWCTOYHUKAMU WH(HOPMAIIHH,
aHAJIN3UPOBATh U OIIEHUBATh
uH(popMaIuio, Tpeodpa3oBLIBAThH
MH(pOpMALUIO U3 0HON (HOPMBI B
APYTYIO;
® yMEHHE aJeKBaTHO MCIOJb30BaTh
peYeBBIC CPEACTBA ISl TUCKYCCHH U
apryMeHTaIluu CBOEH MO3UIUH,
CpPaBHUBATH Pa3HbIC TOUKU 3PECHUS,
apryMEHTUPOBATH CBOIO TOUKY 3PEHUS,
OTCTauBaTh CBOIO MO3UIIUIO.
IIpeomemmnuwie pe3ynomamol:

® OPHECHTHPOBATHCS B SBJICHUSX U
00BEKTaX OKPYkKAIOIIETO MUPA,
3HATh TPAHUIIBI UX TPUMEHUMOCTH;

® [IOHUMATh OINPEIACIICHUS
(bU3UYEeCKUX BETMYUH i TIOMHHUTH
onpenenstonme GopMyIibl;

® [IOHUMAaTh, KAKUM (PU3NYECKUM
MIPUHITUIIAM ¥ 3aKOHAM
MOTYMHSIOTCS T€ UM UHBIC
OOBEKTHI U SIBJICHUS TIPUPO/IBI;

® 3HAHWE MOJEJHY MTOUCKA PEICHUH
TS 3a/1a4 110 (PU3UKE;

® [puUMeYaTh MOJICTU SIBJICHUHN U
00BEKTOB OKPY>KAOIIIETO MUPA;

® AHAM3UPOBATH YCIOBHE 3aa4H;

e nepedOpMyIUPOBATH U
MOJCJIUPOBATH, 3aMEHSTh UCXOAHYIO
3a7a4y Ipyrou;

® COCTaBJIATH IUIAH PEIICHUS;




® BLIABUIaTb U IIPOBEPATH
npeararacMbiC IJisA pCIICHUS
TUIIOTC3hI,

¢ BJIaACTb OCHOBHBIMH YMCTBCHHBIMHA
ornecpanuAaAMu, COCTaBJIIIOIIUMH
IMTOUCK PCHICHUA 3a1a4H.

® BJIAACTh HABBIKAMHU ITOATI'OTOBKH U
IMPOBCACHUS SKCIICPUMCHTA,

L BHaHeTBHaBHKaNHIHpOCKTHOﬁ

JACATCIIBHOCTH.
MeTanpeamMeTHble:
B cdepe perysiTUBHBIX YHHUBEPCAJIbHBIX
Y4eOHBbIX IeliCTBUH y4alIUXCs:
* [JIJAHUPOBATh CBOU JCHCTBUS B COOTBETCTBUU C
[IOCTaBJICHHOM 3a7]aueil U YCIIOBUSIMU €€
peanu3anuy, B TOM YMCJIE BO BHYTPEHHEM IUIAHE;
* YUUTHIBATh YCTAHOBJICHHBIE IIPaBUIIA B
IUTAHUPOBAHUH U KOHTPOJIE CIIOcO0a pelieHus;
* OCYUIECTBIISITh UTOTOBBIM U OIIATrOBBIA
KOHTPOJIb 110 pe3yJIbTaTy;
* OLICHUBATh IPABUJILHOCTb BBIIIOJHEHUS
JIECTBUSI HA YPOBHE aJIEKBaTHOM
PETPOCIIEKTUBHOM
OLIEHKH COOTBETCTBUS PE3Y/IHTaTOB TPEOOBAHUAM
JIaHHOM 3aJ]a4X M 3aJa4HO0l 00/1aCTH;
* aJICKBaTHO BOCIIPUHUMATh MPEII0KEHUS U
OLICHKY YYUTENEH, TOBAPUILEH, POAUTEIIEH U
JIPYTUX JIFOACH;
* pa3nuy4aTh cocoO U pe3ynbTaT AeHCTBUS.
OOyyarommiicst MOJTy4UT BO3MOKHOCTh
HAY4YHTCH:
* B COTPYAHHYECTBE C YUUTEIIEM CTAaBUTH HOBBIE
yueOHBbIE 3a/1a4H;
* IIPOSABJIATH [1I03HABATENbHYIO HHULINATUBY B
y4eOHOM COTPYTHHUECTBE;
* CaMOCTOSITENIbHO aJIeKBaTHO OLIEHUBATh
IIPABWJIBHOCTH BBIIIOJIHEHUS JEHCTBUS U BHOCUTD
HE00XO0IUMBbIe KOPPEKTUBBI B UCIIOJIHEHHE KaK 110
XOJly €r0 peajan3aluu, TaK U B KOHLE AEUCTBHUS.
B cepe nosHaBaTeIbHBIX YHHBEPCAJIBHBIX
Y4eOHBIX 1efiCTBUH yYaluxcs:
* OCYHIECTBIISATh MOUCK HEOOXOAUMOI
uH(OPMALIKK /7S BHITIOJIHEHUS! BHEYUYEOHBIX
3aJlaHUH C UCIIOJIb30BaHUEM YUEeOHOU TUTEPaTyphI
U B OTKPBITOM MH()OPMAITMOHHOM IIPOCTPAHCTBE,
SHIMKJIONENH, CIPAaBOYHUKOB (BKJIHOYAs
ANIEKTPOHHBIE, HU(POBBIE), KOHTPOIUPYEMOM
npoctpancTse HTEpHETA;
* OCYIIECTBIISATH 3aMUCh ((PUKCAIUIO)
BBIOOPOYHON HHPOPMAITUH 00 OKPYKAFOIIIEM
MUpE U 0 cebe caMOM, B TOM YHUCIIE C IIOMOUIbIO




nHctpyMeHToB UKT;

* CTPOUTH COOOIIECHUS, IPOCKTHI B YCTHON U
MUCBEMEHHOU (hopme;

* IPOBOJIUTH CPABHEHHE U KJIACCH(PHUKALIHIO 110
3aJJaHHBIM KPUTEPHSIM;

* yCTaHABJIMBAThH IPUYHNHHO-CJICICTBEHHBIE CBSI3U
B U3y4aeMOM KpyTe sIBIECHUM;

* CTPOUTH PacCyXJICHHs B JOPME CBSI3U MTPOCTHIX
CYXJIEHHI 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAx M CBA3aX;

OO0yuarommiicst HOJYYUT BO3MOKHOCTh
HAYYUTHCA:

* OCYLIECTBIISATh PACIIMPEHHBIHN TOUCK
MH(pOpMaLIHU C UCTIOIb30BAaHUEM PECYPCOB
6ubnmorek u cetu MuTepHer;

* 3aIIUCBIBaTh, (PUKCHUPOBATh HH(OpMaIHIO 00
OKpPYXAaIOIIMX SBJICHUIX C IIOMOILBIO
uncrpymentoB KT,

* OCO3HAHHO U MMPOU3BOJIEHO CTPOUTH COOOIIEHUS
B YCTHOM M MUCHbMEHHOM (opMme;

* OCYILIECTBIISATH BEIOOp Hambosee 3P PeKTUBHBIX
CHoco0OB peleHMs 33a]1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIOBUH;

* CTPOUTBH JIOTHYECKOE pacCyXCHHE,
BKJIIOUAIOIIEE YCTaHOBJIEHUE IPUUUHHO-
CJIEZICTBEHHBIX CBSI3€ii;

* MOT'YT BBIHTH Ha TEOPETHUYECKUI YpPOBEHb
pelleHns 3a/1a4: PelIeHUE M0 ONPEIEICHHOMY
IUIaHY, BJIaJIeHUE OCHOBHBIMU IIpUEMaMU
pEILIEHNUs], OCO3HAHUS JEATEIBHOCTH IO PEILIEHUIO
3aJauu.

B cepe KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX
Y4eOHBIX JelCTBHIl 00y4aroIuxcs:

* aJICKBaTHO HCIOJIb30BaTh KOMMYHHUKAaTHUBHBIE,
IIPEKIIE BCETO - PeUeBbIe, CPENICTBA IS
PEIICHUS Pa3InYHBIX KOMMYHHKATHBHBIX 3a/1a4,
CTPOUTH MOHOJIOTHYECKOE COOOIIeHNE, BIIa/IETh
JUAJIOrMYecKoil opMoil KOMMYHHKAIIUH,
UCIMOJb3Ys, B TOM YHCIIE CPEJICTBA U
nHctpymeHTsl UKT 1

JTUCTAaHIIMOHHOTO OOIIECHUS;

* IOTTYCKaTh BO3MOKHOCTb CYIIIECTBOBAHUS Y
Jro/Iel pa3IMYHBIX TOYEK 3PEHHUs, B TOM YHCIIe He
COBITQJAIOIINX C €T0 COOCTBEHHOMH, U
OpPUEHTHPOBATHCS HA MO3UIUIO TAPTHEPA B
OOIICHUN U B3aMMOJICHCTBHH;

* YUUTBIBATh Pa3Hble MHEHUS U CTPEMHUTHCS K
KOOPJAWHAIMH PA3TUIHBIX TIO3UIUI B
COTPYAHUYECTBE;

* (hopmynupoBaTh COOCTBEHHOE MHEHHUE U
MO3UIIHIO;

* IOrOBAapUBAThCS U IPUXOJUTH K 00ILEMY
PEILIEHUIO B COBMECTHOM JI€ATENBHOCTH, B TOM




YHCJie B CUTYal[Ml CTOJKHOBEHUSI HHTEPECOB;
O0y4yaomuiics mNoJy4uT BO3MOKHOCTh
HAYYMTbCH:

* YUUTBHIBATh U KOOPJIMHUPOBATH B
COTPYIHUYECTBE OTIIMYHBIC OT COOCTBEHHOM
MO3UIUH JIPYTHUX JTIOJICH;

® YUUTBIBATH PAa3HbIC MHCHHA U HHTCPCCHI 1
000CHOBBIBATh COOCTBEHHYIO MMO3UIINIO;

* [IOHUMATh OTHOCUTEJILHOCTh MHEHUH U
MOJIXOJIOB K PEUICHHUIO MPOOIEMBL;

* ApPryMEHTUPOBATh CBOIO MO3ULIUIO U
KOOPAUHHPOBATH €€ C MO3UIHUAMU ITAPTHCPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO
pelIeHUs B COBMECTHOM JI€ATEILHOCTH;

* 3a]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsI
OpraHu3aIi COOCTBEHHOM AESTEILHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYWICCTBJIATH B3aUMHBIN KOHTPOJIb U
OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO
B3aMMOIIOMOMIb.

1. B no3naBarenbHOU
(uHTEIIeKTYabHOM) cdepe:
® BBIJICIICHUE CYLIECTBEHHBIX
3aKOHOB,BJIEHUH U IIPOLIECCOB;
e 00BsSICHEHHE POJIH (PU3UKU B
MPaKTUYECKOH AESITEIbHOCTU
JIIOJICH;
® CcpaBHEHHUE PUBHYECKUX
CBOMCTB 0ObEKTOB U IIPOIIECCOB,
YMEHUE JeNaTh BHIBOJBI U
YMO3aKJIFOUE€HHS HA OCHOBE
CpaBHEHHS,;
e ymMmeHue paboTath ¢
OIpPEACTUTEISAMH,
71a00paTOpPHBIM 000PYTIOBAHUEM
® OBJAJCHHE METOJAMHU
DKCIIEPUMEHTAIILHON HAYKHU:
HAOJIOICHUE U ONTUCAHUE
(hU3UYECKUX MPOIIECCOB;
MOCTAaHOBKA 3KCIEPUMEHTOB U
00BSCHEHHE UX PE3YyJbTATOB.
2. B 11eHHOCTHO-OpUEHTAIMOHHON
cepe:
® 3HAHME OCHOBHBIX IIPABUII
MOBEJEHUS B IPUPO/IE;




® aHaJU3 U OLICHKA
MOCIIEACTBUM 1€ATEIHLHOCTH
YeJioBeKa B IPUPOJIE.

3. B cepe TpynoBoii 1eSITEIBHOCTH:

® 3HAHUE U COOJIOICHUE TIPABUIT

paboThI B KaOHMHETE (PU3HUKH;

e coOmoaeHue mpaBui paboThI C

buznueckuMu npubopamu u

MHCTPYMEHTaMH.

4. B scTeTnaeckoii cdepe:

® OBJIAJICHUE YMEHUEM OLICHUBATh C

ACTETUYECKON TOUKH 3pEHUST 00bEKTHI

KUABOU IIPUPOBI.

Yuawuecs 6yoym snamo:

* yYaluiics yMeeT MOHUMATh
IPOLECCHI, TPOUCXOSIINE B
OKpY>KaI0IlleM MUPE Ha OCHOBE
COOCTBEHHBIX HAOJIOJICHUN U
€CTECTBEHHOHAYYHOI'O [TOIX0a,
bopMyIMpoBaTh HAYYHO
000CHOBaHHBIE BHIBO/IBI;

* yYanuiics BiaJieeT HaBbIKAMU
aHanu3a uHbopMaIK U
MIPeICTaBJICHUS TIEpEe]] Ay TUTOpUEH
PEe3yIbTAaTOB CBOCH pabOTHI;

* YYaIUNCSA JEMOHCTPUPYET
OTBETCTBEHHOE OTHOIICHHUE K

MIPUPOJIE POTHOTO Kpasi, TPUPOTHOMY

JIOCTOSTHUIO CBOEHM CTPaHbI, INIAHETHI
B LIEJIOM;

* yYalIUMCs BIaJCeT
MH(OPMAIIMOHHBIM MTOTEHIIUATIOM O

MMyTAX IOCTPOCHUA HHHHBHI[yaHBHOfI

po(EeCCHOHAILHON TPAEKTOPHHU.

Oco0bie ycioBust HET
(moctrynHoctb 1151 geteit ¢ OB3)
Bo03MOXHOCTB peanu3anuu B CETEBOM | HET
dbopme
Bo3MoxXHOCTB peanu3anuu B aa

3JIEKTPOHHOM (popmMaTe ¢ MpUMEHEHUEM
UCTAHIIMOHHBIX TEXHOJIOTHHI

MatepuanbHo-TeXHHYECKas 0a3a

Komnerorepuslii kinace 1mir.
CucremHOe mporpaMMHOE 0OecrieueHre
(Windows)

IIpoexrop




[Mudposas nabopaTopus yaeHHIecKas
Kowmrektsl 1abopatopHOTO
000pyIOBaHUS 11T YICHUYECKUX OIBITOB
KoMrIuiekT a1eMOHCTpallnOHHBIHI

HOPMATHUBHO-METOANYECKHUE OCHOBBI TPOI'PAMMBbI

1. ®enepanbvubiii 3akoH Poccuiickoit denepannu ot 29 nekadbpst 2012 roga Ne 273-
@3 «O06 obpazoanuu B Poccuiickoit denepanum.

2. VYxa3 mpesuzaenta Poccuiickoit ®enepaunu ot 7 mas 2018 roma Ne 204 «O
HAIMOHAJIBHBIX LESX M CTPATETMYECKHUX 3aaadax pa3Butus Poccuiickon denepannu Ha
nepuon 10 2024 rogay.

3. HanmonanbHbii npoekT «O0pa3oBaHue», yTBEPKACHHBIN npe3unnymom CoBerta
npu Ilpesupente Poccuiickorn ®enepanuu 1O  CTPATETMYECKOMY  Pa3BUTHIO U
HalMOHATBHBIM MpoeKTaM (TIpoToko oT 24 nexadbps 2018 roga Ne 16).

4. TlpuoputeTHblil NpoeKT «JlocTynmHOE NOMOJIHUTENbHOE OOpa3oBaHUE JETEW», B
penakiuu nportokoiia npesuanyma Cosera npu IIpesunente Poccuiickoit denepannu no
CTPATETUYECKOMY PA3BUTHIO U NMPUOPUTETHBIM TpoekTam OT 19 centsiops 2017 roma Ne
66 (7).

5.IIpoekt Konuenumu pa3BUTHS HOMOJHUTETLHOTO 0oOpazoBaHust neredt g0 2030
roja.

6. denepasbHBI TPOEKT «YCHEX KKIOTO peOCHKa», B PEAAKIIUU TMPOTOKOJIA
3acelaHrsl MPOEKTHOrO KOMHUTETa IO HalUOHAIbHOMY MpoekTy «OOpa3oBaHue» ot 7
nekadbpst 2018 roma Ne3.

7. PerumoHanbpHBIM MOpOEKT «Ycmex Kaxaoro peOCeHKa» B PENaKIUU MPOTOKOJA
MpoeKTHOro komutera ot 9 anpenst 2019 roga NeS.

8. Ilpuka3 mmHuctepcTtBa mpocBemnienns Poccuiickorr denepanmu ot 09 HOsOps
2018 Ne 196 «ITopsimok opraHu3aiuu U OCYIIECTBICHUSI 00pa30BaTEIbHON NEATeIbHOCTH
IO JIOTIOJTHUTENBHBIM 00111€00pa30BaTEIBLHBIM ITPOTPaMMam)).

9. [Nocranomnenue ['MaBHOTO rOCyIapCTBEHHOTO CaHUTapHOro Bpauya Poccuiickoi
Oenepanuu ot 28.09.2020 Ne28 «O6 yrBepxkaenun Caunllun 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTHUECKHE TPEOOBaHMS K OpPraHU3allMsIM BOCHUTAHUS U OOYyYEHHs], OTIbIXa U
O370POBJICHUS IETEU U MOJIOJEKH.

10. Meroandeckue pPEKOMEHIAUU 0 TMPOSKTUPOBAHUIO  JOMOTHUTEIBHBIX
oOmeoOpasoBarenbHbIX o0mepaspuBatomux nporpamm (Kpacuogap 2020 roxn).

11. TlomoxeHue O ACATEIBHOCTH IIEHTpPA OOpa30BaHUS €CTECTBEHHO-HAYYHOTO M
TEXHOJIOTMYECKOro0 HampaBiieHHOCTH «Touka pocTtay Ha 0a3ze MYHULUNAIBLHOTO
OI0/DKETHOTO  00IIe00pa30BaTEeIbHOTO  YUPEXKIEHUS CpeaHeil o0011eo0pa3oBaTeIbHOM
mkoJel Nel um. JlsmuaeBckoro MyHMIIMNAILHOTO oOpaszoBaHus lllepOuHOBCKUI paiioH
cranuiia CrapormepornHoBckas oT 31.08.2022 No458.

BBEJIEHUE
CoBpeMeHHbIN y4eOHbIN POLIeCC HAITPAaBJIEH HE CTOJBKO Ha TIOCTUKEHUE PE3yIbTaTOB
B 00JIaCTH MPEAMETHBIX 3HAHUM, CKOJIBKO Ha JIMYHOCTHBINA pocT pedeHka. OO0yueHue 1o
HOBBIM 00pa30BaTENIbHBIM CTAHJApTaM MPEIyCMAaTPUBAET OPTaHU3ALMIO JIEATEIbHOCTH



pebeHKa, KoTopasi CllocOOCTBYET PACKPBITHIO BHYTPEHHETO TOTEHIIMAA KaXKJ0T0 YUEHUKA,
pa3BUTHE U NOJACPKAHUE €TI0 TaJaHTa.

OaHuM M3 KJIIOYEBBIX TPeOOBaHUMU K (PU3UUECKOMY OOPa30BaHHMIO B COBPEMEHHBIX
YCHOBUSX SABJSETCA OBJIAJACHUE YYAIIUMUCS NPAKTUYECKUMHM YMEHUSMH U HaBBIKAMM,
IIPOEKTHO — MCCIENOBATENbCKON JeATeNbHOCTBIO. lIporpamma «Mup wuzmepeHun»
HampaBlieHa Ha (OPMUPOBAHUE y YYAIIUXCS HHTEpeca K U3YYCHHIO (DM3HMKH, pa3BUTHE
IIPAKTUYECKUX YMEHHUM, NPUMEHEHHE IIOJYYEHHBIX 3HAHWW HA NPAKTHUKE, MOJArOTOBKA
y4aIIMXCcs K y4aCTHIO B OJINMIIMAHOM JBVKECHHH.

Peasmszannst gaHHOM  MpPOrpaMMbl  €CTECTBEHHO-HAY4YHOW  HAIIPABICHHOCTH
IpelycMaTpUBaET HCIOJIb30BaHWE OOOPYJIOBaHMs, CPEACTB OOYYEHHs] W BOCIUTAHUS
Ilentpa «Touka poctay.

Paszmen 1. Kommjiekec OCHOBHBIX XapaKTepuCTHK oOpa3oBaHusi: 00beM,
coJeprkaHue, IVIAHNPYeMble pe3yJbTaThl

1.1IlosicHUTEJbHAA 3aNIMCKA

[Iporpamma «IOHBIN (pu3uk» AoNONHUTENBHOrO oOpa3oBanus «Touka Pocta»
COCTaBJICHA HA OCHOBE HOPMAaTUBHO-TIPaBOBO 0a3bl

[Iporpamma cnocoOCTBYET O3HAKOMJIEHHIO C OpraHU3alMed KOJUIEKTUBHOTO U
WHIUBUyAJIbHOTO HCCJEI0OBaHUsA, OOYYEHHMIO B JEHCTBHM, IIO3BOJISIET 4YEpEOBaTh
KOJUIEKTUBHYIO U HHANBUIYAIBHYIO AEATEIBHOCTh. T€OpEeTUYECKUI MAaTEPUAIT BKIIIOYAET B
ce0s1 BONPOCHL, KACAIOIIMECS OCHOB IPOEKTHO-UCCIEAOBATEIbCKON JI€ATEIbHOCTH,
3HaKOMCTBA CO CTPYKTYpOH pabOThI.

Ajpecat nporpamMmbl: yuamuecs 9 kiacca, u3ydaniiie Gpusuky B 7-8 kiacce,
MPOSIBIISIIOLIME UHTEPEC K AITOMY IPEAMETY U HKEJIAIOIINE MPOIOJIKUTH MPOPHUIIbHOE
oOyuenue B 10-11 kimaccax mo JaHHOMY HaIlpaBJICHUIO

YpoBeHb IPOrpaMMbl, 00bEM M CPOKHU Peau3alui: YPOBEHb MPOTPAMMBI -
03HAKOMHUTEIBHBIN, 006EM — 34 3ansaTus 1o 0,5 yaca B Teuenue 1 yaeGHOTO TO/1a

®opMa 00y4eHH S OUHASI.
Pexxum 3ansaTuii: 3ansatus nposoasares mo 0,5 gaca 1 pa3 B Heperro.

Oco0eHHOCTH OpraHu3anuy 00pa3oBaTeJIbHOIO MPOLECCa: 3aHATHS MPOBOJATCS B
COCTaBe MOCTOSHHOM TPYIIBI B BUJIE JIEKIIUN U 1a00PaTOPHBIX pabOT

1.2 HoBu3Ha, aKTyaJIbHOCTh U TIeJJarornyeckas 1eiecoo0pa3HOCTh TPOTrPaMMBI:
HanpasiaenHocTb: mporpamMma « MUp U3MEPEHHIND UMEET €CTECTBEHHO-HAYYHYIO
HaIpaBJIECHHOCTb, TAK KaK HalleJieHa Ha ()OPMUPOBAHUE Y YUAITUXCSI HAYYHON KapTUHBI
OKPYXAIOILEr0 MUpPa U Pa3BUTHE MO3HABATEIBHOM aKTUBHOCTHU B c(hepe €CTECTBEHHBIX
HayK.

AKTYaJIbHOCTh, HOBH3HA, MeJArornyecKkas 1mejaeco00pa3HoCTb: B HEIIPEPHIBHOM
00pa30BaHUU JTUYHOCTU OTPOMHYIO BaXKHOCTh MPUOOPETAIOT BOMPOCHI C BEHIOOPOM
npoduiist JanbHeiero o0yueHus Ha crapuieii cryneHnu oouiero oopazosanus. JlanHas
MporpamMma paccurMTaHa Ha MOJArOTOBKY 00YYalOlIUXCsl K BBIOOPY (PU3HKO-
MaTEMaTHYECKOTo NPOMIIL U YCIICITHON CIayl SKCIIEPUMEHTAbHON YacTH SK3aMeHa 110
¢dusuke.

OTiimunTeabHbIE 0CO0EHHOCTH MPOrpPaMMa PACIIUPSAET KPYro30p yUalluxcs,
MOMOJHSIOTCS 3HAHUSI O METO/1aX U3MEPEHUS PU3NUECKUX BEJIUYHH, O CYIIECTBOBAHUU



Pa3IMYHBIX TOTPEITHOCTEN, BO3HUKAIOIINX B MPOIIECCE MTPOBEACHUS IKCIIEPUMEHTA
00pabOoTKe MOJYYCHHBIX JTaHHBIX.

HoBu3na nanHoii o6pa3oBaTe/ibHOIl NMporpaMmbl B TOM, YTO JaHHas Mmporpamma
HOCUT Pa3BUBAIOLINI XapakTep, LENbI0 KOTOPOU sBIseTcs (HOpMUPOBAaHHE IOHCKOBO-
HCCIIEIOBATENbCKUX, KOMMYHUKATUBHBIX YMEHHUI HIKOJIbHUKOB, HHTEIJICKTA YJYaIluXCsl.
3aHATUS pa3JieleHbl Ha TEOPETUUECKHUE U ITpakTHueckue. [Ipuuém nesarenbHOCTh MOXKET
HOCHUTD KaK TPYIIOBOM, TaK U MHAUBHUIyaJIbHBIN XapakTep.

IMegaroruyeckasi 1e1ecO00Pa3HOCTh TPOTPAMMBI  3aKJIIOYA€TCS B TOM, YTOOBI:
CHO0COOCTBOBATh CUCTEMATU3AIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH, TOJTYYEHHBIX BO BPEMSI
oOyueHusi B 001eo0pa3oBaTebHOM IIKOJE, BOCIOJHUTH MPOOEINbI, MOJTY4YCHHbIE MpU
M3YYECHUHU TIPEeIMETa PACIIMPUTH UMEIOIINECS Y YUaIUXCsl MPOTPAMMHBIE 3HAHUS C LIETBIO
MOJTOTOBKM K OJK3aMEHaM, K TIOCTYIUICHHMIO B Yy4yeOHbIe 3aBeleHHUs, a TaKkke K
OJIMMITHAIaM.

1.3 Lenb 1 3a1a4n 1ONOJHUTENBHON 0011€00pa30BaTEIBHON MTPOrPAMMBI

eab ¥ 321244 NPOrpaMMbl:
ey mporpammsi:

(dhopMUpoBaHNE UHAUBUYATBHBIX CIIOCOOHOCTEN Y 00YyHAIOIIUXCSA CAMOCTOATEIIHBHO
MPOBOAUTH U3MEPEHUS (PU3NYECKUX BEJIMUMH B Mpolecce (PU3NUeCKuX 3KCIIEPUMEHTOB U
HCCIICIOBAHUM C Y4ETOM a0COJIIOTHBIX M OTHOCUTEIbHBIX TTOTPEITHOCTEN, a TAKKe
aHaJIM3UPOBATh IKCIIEPUMEHTAIBHBIC TAHHBIC, XapAKTEPU3YIOIINE 3HAUCHUS PU3NUECKUX
BEJINYUH MPU BBIMOJHEHUH JIA0OPATOPHBIX padoT.

3amauu nporpamMmsbi:

e YIOBJIETBOPEHUE UHIUBUIYATIBHOTO HHTEPECA O0YyJAIOIIUXCS K TPAKTUUYECKUM
MPUJIOKEHUSIM (PU3UKHU B MPOIECCE CAMOCTOSITEIHLHOM, MO3HABATEIILHOU U
TBOPYECKOU JEATEIbHOCTH TP MPOBEICHUH SKCIIEPUMEHTOB U UCCIICIOBAHUIM;

o (opmupoBaHue y 00y4arOIMMXCsl YMEHHS BBIUUCIISTH TOTPEUTHOCTH;

e HAyYUTbh YUYALIUXCS, AHATU3UPYS PE3YJIbTATHI IKCIEPUMEHTAIBHOTO UCCIEAOBAHMS,
JIeNaTh BBIBOJI B COOTBETCTBUU CO C(HOPMYIMPOBAHHOM 3aaueii UCCIEIOBaAHUS;

e PAaCKpBITh POJIb UBMEPEHUI B TEXHUKE;
o (opmupoBaHuE KyJIbTypbl OOIICHUS U MOBEAEHUS MpU paboTe B rpymie
e Pa3BUTHE CAMOCTOSATEIBHOCTH, aKKYPaTHOCTH,

3agaun:
IIpeomemnvle:

6. ®opMmupoBaHWE CHUCTEMBl HAyYHBIX 3HAHUH O CHCTEME J>KUBOW TMPHUPOILI H
HayaJIbHBIX MPEICTABJICHUN O Mpolleccax, SBJICHUSIX, 3aKOHOMEPHOCTSAX B >KUBOM
MIPUPO/IE;

Memanpeomemmuvie:
[. MpUOOpPETEHHUE ONbITA IS TPOBEJCHUS HECIIOAKHBIX OMBITOB U SKCIIEPUMEHTOB;
8. pa3BuUTHE YMEHUN U HABBIKOB MPOEKTHO — UCCIIEIOBATEIIbCKOM IEATEeTbHOCTH;
Jluunocmuuie:
9. moAroToBKa yyaniuxcs K y4acTHIO B OJIMMINAAHOM JBH>KCHUU;



10. popMupoBaHrE OCHOB €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.
[Tpu opranusanuu oOpa30BaTEIBHOrO Mpolecca HeOOXOAUMO OOpaTUTh BHUMAHUE Ha
CJICAYIOLINE ACIEeKThI:

. co3gaHue nopTdoIHO YyYEHHUKA, MMO3BOJISIONIEE OLEHUBATH €r0 JTUYHOCTHBIMI
pocT;
. WCIIOJB30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUN (TEXHOJIOTHS

Pa3BUTHS KPUTHYECKOTO MBIIUICHUS, TEXHOJOTHS MPOOJIEMHOTO OOydYeHHS,

TEXHOJIOTHSI 00yUEHHUS B COTPYTHUYIECTBE, KEUC-TEXHOJIOTHSI, METOJ IIPOEKTOB);

. OpraHu3alysl MPOCKTHON JEATEIbHOCTH IIKOJIHHUKOB U MPOBEJICHUE MUHU-

KOH(EepeHIINiA, TTO3BOJISIONINX IKOJbHUKAM TPEICTABUTh WHIWBUAYATbHBIC (WM

IPYIIOBBIE) MPOEKTHI 110 BEHIOPAHHOMN TEME.

1.4 OcoOGeHHOCTH BO3PACTHOM TPYIIIBI ICTEH, KOTOPHIM apecoBaHa MporpaMma.

JlaHHas mporpaMma MpeayCMOTpEeHa Ha 15 4emoBeK pa3HOBO3PACTHOM KATErOPHUU
Ha 0a3e IIKOJIBI.

Ha 3ansaTusix ywammecss OnmuparoTcs Ha TMOJMYYEHHBIE 3HAHUS MO (PU3MKE, UTO
MO3BOJISIET OBICTPO U JIETKO OBJIAJICBATh HOBBHIMU 3HAHUSMH, MPABUIBHO U KAYECTBEHHO
BBITIOJIHATH MPAKTUYECKUE 3aJaHHUS.

1.5 AxpecaT nmporpammsl, CPOKH peaanu3alii, HallpaBIeHHOCTb
Ajpecat nporpamMmbl: yuamuecs 9 kiacca, u3ydaniiie pusuky B 7-8 kiacce,
MPOSIBIISIIOLIME UHTEPEC K AITOMY IPEIAMETY U HKEJIAIOIIHNE MPOIOJIKUTH MPOPHUIIbHOE
oOyuenue B 10-11 kimaccax mo JaHHOMY HaIpaBJICHUIO

YpoBeHb IPOrpaMMbl, 00bEM M CPOKHU Peau3alui: YPOBEHb MPOTPAMMEI -
03HAKOMHUTEIBHBIN, 006EM — 34 3ausaTus 1o 0,5 gacoB B TeueHue 1 yueOHOTO roja

®opMa 00y4eHH S OUHASI.
Pexxum 3ansaTuii: 3anatus nposoasares mo 0,5 gaca 1 pa3 B Henerro.

Oco0eHHOCTH OpraHu3anuy 00pa3oBaTeJIbHOI0 MPOLECCA: 3aHITUS IPOBOISTCS B
COCTaBE MOCTOSHHOM IPYMIbl B BUJIE JEKUUN U 1a00PaTOPHBIX pabOT

BrinonHeHre WHIUBUAYATBHOTO 3aJaHUs: CAMOCTOSATEIbHBIA BEIOOP TEM pPEOEHKOM,
MHTEPECHBIX i n3ydeHus. CoCcTaBICHHE TJIaHa Pa0OTHI M0 U3YYCHHUIO TEMbI, HAITUCAHUIO
paboThI C OMOPOH Ha MPEJIOKEHHBIE TIEIarOoroM BapUaHTHI.

Hanpaenennocmup — ECTeCTBEHHO-HAy4Hasl.

B sTOoM BO3pacTe peOeHOK OKa3bIBAe€TCsl HA MOPOre peajibHOM B3pOCioi Ku3HU. bes
JIOCTATOYHOW YBEPEHHOCTH B ceOe, MPUHATUS ce0sl OH HE CMOXKET ONpPEACNIUTh CBOM
JNAJIbHEUITUNA MY Th.

[leHTpanbHBIM XK€ HOBOOOpA30BAaHUEM IEPUOJA SIBJISICTCS JOCTHKCHHUS B Pa3BUTHH,
XapaKTEepU3YIOIIUecs OCOObIM THUIIOM CTPOEHHUSI JIMYHOCTH W JACSATENbHOCTH, a TakKkKe
OTHOLIEHHWEM pebeHka K caMoMy cebe u JpyruM JofsaM. [loapocTok HauMHaeT
MHTEHCUBHO pedJekcupoBaTh Ha ceOsi, Ha JPYyrux, Ha oOmiecTBo. Teneps yke HHaAuUe
PACCTaBISIOTCS AKIEHTHI: CEMbs, IIKOJIA, CBEPCTHUKH OOPETAIOT HOBBIC 3HAYCHUS U
CMBICJIBL.

Cpoxu peanuzayuu npozpammot.

[Iporpamma paccuntana Ha 1 rog oOydeHust. [IpogoIKUTETLHOCTh OJHOTO 3aHATHUS

- 20 MUHYT..



['pynmel GopMUpyIOTCST ¢ YYETOM HMHJMBHUIYAIbHBIX U TBOPUECKHX CIOCOOHOCTEM
JeTe.
Dopma 3auamuit — rpynnoBas. KonmyecTBo yyamuxcsi B TpyIne MaKCUMAIbHOE —
15, MuanManbHOEe — 15.
TpeOoBaHusI K YPOBHIO 3HAHUI, YMEHNI ¥ HABBIKOB M0 OKOHYAHHMIO Peajin3auuu
NPOrpamMMmbi:

. UMETh TMpEJCTaBICHUE OO0 HCCIEJOBAaHUU, IPOEKTe, cOope u 00paboTke
UHPOpPMAITUH, COCTABICHUH JO0KIaa, MyOJTNIHOM BBICTYTUICHUH;

. 3HATh, KaK BEIOPATh TEMY HCCIIEIOBAHUS, CTPYKTYPY UCCIICIOBAHNUS;

. yMETh BHUJETh MNpoOJEeMy, BBIABUTATh THIOTE3bl, IUIAHUPOBATH XOJI
WCCJICIOBAHMS, JaBaTh ONPENCICHUS IOHATHUAM, padOTaTh C TEKCTOM, JIENaTh
BBIBOJIBI;

. yMeTh paboTaTh B TPYIIIE, MPUCTYIIUBATHCS K MHCHUIO YJICHOB TPYIIIIBI,
OTCTaWBaTh COOCTBEHHYIO TOUKY 3PCHHUS;

. BIIAJICTh TIAHUPOBAHUEM U TTOCTAHOBKOM OMOJIOTHYECKOTO YKCIIEPUMEHTA.

1.6 Ilmanupyemeble pe3yapTaThl
Ilnanupyemvie pezynomamsut
JIuunocmmuuie pezyromamol:
® 3HaHMUS OCHOBHBIX 3aKOHOB M IPOIIECCOB, SIBICHUI, MPOTEKAIOIMIMX B  KUBOU
OpUPOJIE;
® pa3BUTUE [IO3HABATEIIbHBIX HMHTEPECOB, HAINPABICHHBIX HAa MW3Y4YEHHUE >KUBOMU
OpUpPOAbL;
e Pa3BuTHEe WHTEIUIEKTyaJbHBIX yMEHUW ([OKa3bpIBaTh, CTPOUTH PaCCYKICHHUS,
aHaJIM3UPOBATh, CPABHUBATH, JI€1aTh BHIBO/IBI U JIPYTOE€);
® SCTETHUYECKOI'0 OTHOLIEHUS K )KUBBIM OOBEKTaM.
Memanpeomemmnule pe3yiomamot:
® OBJIQJICHUE COCTAaBISIOLIMMHU HCCIIEOBATEIbCKON M NPOEKTHOW JESATEIbHOCTH:
YMEHHE BHAETb MpoOJeMy, CTaBUThb BOIPOCHI, BBIABUTaTh THUIIOTE3bl, J1ABaTh
oTpesieNieHus MOHATUAM, Kilaccu(uuupoBarb, HabMOJaTh, IPOBOAUTH SKCIIEPUMEHTHI,
JieJ1aTh BBIBOJBI U 3aKJIIOYEHMS], CTPYKTYpUpPOBaTh MaTtepuall, OObSICHSTh, JOKAa3bIBaTh,
3aIUIIaTh CBOU HJICH;
e yMeHHEe paboTaTh C pa3HBIMH HCTOYHHKAMH HWH(MOpMAaINH, aHAIW3UPOBATh WU
OLICHMBATh HH(OpMaLMIO, TPeoOpa3oBbIBaTh WHGMOPMAIMI0O M3 OAHOW (OpPMBI B
ApYTyIO;
e yMEHHME aJeKBATHO HCIIOJIb30BATh pEUYEBbIE CPEACTBAa JJIs JAUCKYCCUU H
apryMeHTallu CBOEH MO3ULIMH, CPABHUBATH Pa3Hble TOUKHU 3PEHHsI, apryMEHTHUPOBATh
CBOIO TOYKY 3p€HHsI, OTCTauBaTh CBOIO MO3ULIHUIO.
Ilpeomemmnoie pesynomamot:
2. B mo3naBaTensHOM (MHTEIUIEKTyalIbHOM) cepe:
¢ 3HaHHME OCHOBHBIX 3aKOHOB, U SIBJICHHUI MTPOLIECCOB;
e 00BsICHEHUE POJI (PUBUKHU B TPAKTUUECKOM JIEATETLHOCTH JIFOJICH;
® CpaBHEHHE OMOJOTUYECKHX OOBEKTOB M MPOIIECCOB, YMEHHUE JIeTIaTh BHIBOIBI
¥ YMO3aKIIOUCHHS Ha OCHOBE CPaBHEHUS,;
® yMeHHe paboTaTh ¢ MpubOpamu, 1a0OpaTOPHBIM OOOPYTOBAHUEM;
® OBJIaJICHUE METOJAaMU MOTy4YeHUs: HHPOPMAIIMN SKCIIEPUMEHTATLHON HAYKH:



HAOJIOJIEHUE U HKCIIEPUMEHT U 00BSICHEHUE UX PE3yJIbTaTOB.
2. B IeHHOCTHO-OpUEeHTallMOHHOMU cdepe:
® 3HAHWE OCHOBHBIX MPABWII MTOBEIACHUS B TIPUPO/IE;
® aHaJIM3 U OLIEHKA MOCJEICTBUN IeATEIbHOCTH YeI0BEKa B IPUPOJIE.
3. B cepe TpynoBoii A€SITEIBHOCTH:
e 3HaHHE U COOII0ICHUE MTPABIII pabOThI B KaOMHETE (PU3UKH;
e CoOIOIeHUE MTPaBUII PaOOTHI ¢ GPUBNYECKUMU PUOOPAMH U UHCTPYMEHTaMH.
4. B acretudeckoi cdepe:
® OBJIQJICHUE YMEHHEM OLIEHWBATh C ACTETHYECKOW TOUKH 3PEHHS] OOBEKTHI JKUBOM
TIPUPOJIBI.
Yuawuecs 6yoym snamo:

* yyanuiics yMeeT MOHUMAaTh IMPOILIECChl, MPOUCXOMSIINE B OKPYXAIOIIEM MHpE Ha
OCHOBE  COOCTBEHHBIX  HAaOJMIOJEHHMI M  €CTECTBEHHOHAy4YHOr0  MOJXOJa,
dbopMynTupOBaTh HAYYHO 0OOCHOBAHHBIE BHIBOIBL;

* yyamuics BIaJeeT HaBBIKAMH aHalIW3a HHPOPMAIMH U TPEICTaBICHUS TEepea
ayIUTOpUEH pe3yJIbTaTOB CBOEH pabOThI;

* yYamuics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHHE K MPHPOAE POJHOTO Kpasd,
IPUPOAHOMY JOCTOSIHUIO CBOE€H CTPaHBI, IIJIAHETHI B 11€JIOM;

* yyamuiics BiajgeeT HWHPOPMAIMOHHBIM MOTEHIMAJIOM O TYyTSIX MOCTPOCHUS
UHIMBUYaIbHON TTPO(EeCCHOHATBHOM TPAeKTOPHUH.

Yuawuecs 6yoym ooyuensi:
* yyanuiics BiajeeT 1abopaTOpHBIMU IPUOOPAMH;
* yMeEET CTaTUCTUYECKH 00pabaThiBaTh pe3ysIbTaThl HCCIEIOBAHMIA;
* yMeeT NPEJCTABISATh CBOU PE3YJIbTaThl MIEPE]l Ay AUTOPUEH;
* yMeeT paboTaTh C HAYYHOU JINTEPATYPOH;
* ymeeT opOpMIIATh Pe3yJbTaThl CBOMX HCCIEIOBAaHUN B BHJIE TE3UCOB pedeparoB u
CTaTeu.
Pasaen 2. KomnneKkc opraHu3auuoHHO-NeAarormyeckux ycnoBuii, BKAKYAOLWMM
dopmbl atTectayumn»

CTpyKTypa nporpammbli

[Ipy n3ydeHUn pa3aeiaoB MIKOJLHUKHA CMOTYT IMOYYBCTBOBATh ¢e0sl B POJIM YUCHBIX M3
pasHbIX oOnactei ¢uzuku. MexaHuka —pasnen (QU3MKW, HU3YYaoOlUNd JBUKEHUE.
MonekynsipHas ¢u3uKa W TEPMOJMHAMHUKA —pa3aen (U3MKH, W3y4YaroIIui TEIJIOBbIC
MPOIIECChI. DJIEKTPOMArHUTHOE ToJie—pa3en (PU3MUKHU, W3ydaroIIuii OCHOBHBIC CBOMCTBA
U WX TPUMEHEHHE MAarHUTHOTO M JJIEKTpUYecKoro mojied. Ontuka —paszaen (u3ukH,
M3YyYaKOILIN OCHOBHBIE CBOVMCTBA U MOBEICHUE CBETOBBIX JIYYEH.

Conepkanue

Paznen 1. Beenenue (5 3ansiTmii)

Teopus: Cuctema euHUIL, U3MEPEHUE PU3NUECKUX BETUYUH; TTIOHATHE O MPSMBIX U
KOCBEHHBIX U3MEPECHUSIX; MPABUJIA U3MEPEHUS U BBIYMCIICHUS; IPAaBUjia ACHCTBUA HAl
MPUOIMKEHHBIMU YUCJIaMU; MPaBuUIia OnpeeeHrs a0COTIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN; METO/IBI yU€Ta MOTPEMTHOCTEN



llpaxmuxa (nabopamopnvle pabomol):

Omnpenenenre HeHbl IEIEHHsI HIKaIbl U MHCTPYMEHTAIBHOW MOTPEIHOCTH IPUOOPOB
(JIMHEWKHU, MEH3YPKH, YaCOB)

N3ydeHune npaBui N0JIb30BaHUS IITAHTEHIUPKYJIEM U MUKPOMETPOM.
Pa3nen 2. Mexannueckue siBieHust (14 3ansTuid)

Teopusi: Macca, IIOTHOCTb, CUJIa YIIPYTOCTH, CUJIa TpeHUs, AedhopMalius, KECTKOCTb,
cuia Apxumesa, HAKJIOHHAS IIOCKOCTh, KO3 GHUITMEHT T0JIC3HOTO IeHCTBYSI,
Kose0aTeNbHOE IBUKECHHE, TIEPUO]T KOJIeOaHHI, 4aCTOTa, TApMOHUYECKHIE KOJICOaHHUS.

Ilpaxmuka (nabopamophwvie pabomoi)

OHpCI[eJ'IeHI/IC INIOTHOCTH BCIICCTBA ITOCPCACTBOM ITAHICHIUPKYJIISL U TCXHUYCCKUX
BCCOB.

N3Mepenne BEITaATIKUBAIOIIEH CUJTBI.
N3Mepenue )XeCTKOCTU NIPYKUHBL.

Hccnenoanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT CTENEHU
nedopMaliy Mpy>KUHBI.

Omnpenenenue ko3¢ duiMeHTa TpeHUs Ha TPUOOMETpeE.
WccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CUJIbI HOPMAJILHOTO JIaBJICHUS.
Onpenenenue KII/] HAKIIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHY TIEPUO/IA U HACTOTHI KOJICOAHUN MaTeMaTHYECKOr0 MasiTHUKA
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH TIEPUOIa U YACTOTHI KOJIeOaHUM MPYKMHHOTO MasiTHUKA OT
MKECTKOCTH MPYKUHBI U MACCHI TPYy3a.

IIpumepHBIe TEMBI NPOEKTHBIX U HCCJIEA0BATEIBCKUX PadoT:
Omnpenenenne CKOPOCTH PABHOMEPHOT'O ABMKEHHSI IIPU UCIIOJIb30BaHUU TpeHaXxepa «Oeropas 10poxkKKay.
Hcropuueckast peKOHCTPYKIIMS ONBITOB ["anuiies mo onpeaeaeHuio yCKOPEeHUs: CBOOOHOTO MaJeHUs Tell.

[TpuHuns! paboTs! IPHUOOPOB I U3MEPEHUS CKOpocTell n yckopeHuid. [Ipumenenue cBo001HOTO
MaJeHUsl ISl U3MEPEHUs PEaKIIK YeJI0BEeKa.

Pacuer TpaekTopum IBMKEHMS IEpCOHaXeH paccka3zoB P.Pacmo.
JKCNEePpUMEHTAJNIbHbIE PA00THI U HCCIEA0BATEIbCKHE PA0OTHI:
W3yuenue konebaHuit HUTSHOTO U MPYXHUHHOTO MasiTHUKOB.
CrpyHHBIE MY3bIKaJIbHBIE HHCTPYMEHTHI.

KonebarenbHble CUCTEMBI B IPUPOIE M TEXHUKE.

XapakTepucTHKAa OCHOBHBIX BH/IOB J1eATEJILHOCTH: YTCHHUE U 00CYX/IeHHE TeKCTa CTaTell HHTEPHET-
calToB, OOCY)XJIEHHE TOKJIAJ0B M TIPE3EHTAIINIA, COCTABJICHHUE U PEIIeHUe 3a/1a4, 00CYKJIEHHE CII0cCOO0B
pemienus (moaroroska k OI'D no ¢usuke).



Pa3nen 3. TensioBble siBiaenus (5 3aHsATHiA)

Teopus: Temneparypa. [IpumMepsl pa3nuuHbIX 3HAYEHUN TEMIIEPATYPBI B IIPUPOJIE U
TexHuke. TemrepaTypHble IKaIbl. BiaxHOCTh. 3HaueHUE BIAXKHOCTHU B )KMBOU MTPUPOJE U
TEXHUKE.

Ilpaxmuxka (nabopamopHwvie pabomul):
N3yuyenune mpaBwil OJIB30BAHUS KUIKOCTHBIM TEPMOMETPOM.

HccnenoBanue 3aBUCHMOCTH CKOPOCTH OCTBIBaHUSA T€JIa OT Pa3HOCTH TEMIIEPATYP C
OKPYXarOIIEH CPEION.

H3mepenue BIaXXHOCTH BO3IyXa.
Paznen 4. Dunekrpudeckue siBjieHust (6 3aHATHIA)

Teopus: Cria TOKa, HAIIPSHKEHUE, CONTPOTUBJIEHNE. [[pUHIMT TEHCTBUSA N3MEPUTEIBHBIX
pUOOPOB: aMIEPMETPA, BOIBTMETPA, OMMETPA; MOLTHOCTb, BUJIbI COEIMHEHUS
ITPOBOJTHHUKOB.

llpaxmuxa (nabopamopnvle pabomol):
OnpeneneHre CONPOTUBICHHS U MOIHOCTH, TOTPEOISIEMOM 3IEKTPUUECKOM JTAMITOYKOM.

HCCH@I[OBaHI/IC 3aBUCHUMOCTHU CHUJIbI TOKA, BOSHHK&IOH.[CIZ B ITIPOBOJHUKE, OT HAIIPSAKCHUA
Ha KOHIIax IIpOBOAHHKA.

DKcnepuMeHTalIbHAs IIPOBEPKA 3aKOHOMEPHOCTEN MPHU MTOCIIEA0BATEILHOM COEIUHEHHE
JBYX MPOBOJIHUKOB.

DKCIepUMEHTaIbHAs TPOBEPKA 3aKOHOMEPHOCTEN NPH MAPAJIIETIBHOM COEIMHEHUE JIBYX
ITPOBOTHHUKOB.

Paznen 5. OnTuyeckue siBjenus (6 3aHATHIA)

Teopus: Tonkas muH3a, cOOMparoIIast JIMH3a, pAaCCEUBAIOIIAsl IMH3a, ONTUYECKUN IIEHTP
JUH3BI, (OpMYIIa TOHKOM JIMH3BI, ONITUYECKAs CUJIA JIMH3BI, (DOKYCHOE PACCTOSTHUE JINH3HI.
Cnextp. Buabl criekTpos.

Ilpaxmuxa (nabopamopnvle pabomol):

HccnenoBanue 3aBUCUMOCTH BUJIa H300paXEHUs, CO31aBAEMOTO JIMH30M, OT PACCTOSTHUS
MEXAY JINH30U U MPEAMETOM

Omnpenenenre (HOKYCHOTO PACCTOSHUS COOMPAOIICH JTNH3BI
Omnpenenenre GOKYCHOTO PACCTOSHUS PacCEHBAIOIIEH JIMH3bI
HaOmroneHure CrjIomHbIX U JIMHEHYATBIX CIICKTPOB

JKCNepUMEHTATbHbIE PA00THI M HCCIeA0BaTEIbCKUE PAadOTHI:
OKcnepuMeEHTaANIbHAS IIPOBEPKA 3aKOHA OTPAKEHUS CBETA.
N3Mepenne nokaszartesns NpeaoMIIECHUs BOIBI.

Uctopus ucciienoBaHust CBETOBBIX SIBJICHUM.



Hcropuueckas peKOHCTpYKIUS Teneckomna [anumes.
Msrorosienue KaneigocKoma.

XapaKkTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH: YTCHHUE U O0CY)KJICHHE TEKCTa CTATeH MHTEPHET-
caiiToB, 00CYXKIEHUE JTOKIA0B U IPE3EHTAINN, COCTABIICHHE U PEIIeHHUE 3a/1a4, 00CYKJIeHHE CITIOCOO0B
pemenus (moaroroska k OI'D o pusuke).

Ilnanupyemble pe3yabTaThbl

Ilpeomemmnuvie pe3ynomamal; yMeHUEe IPOBOAUTH HAOIIOIEHNUS, INIAHUPOBATh U
BBINIOJIHATH SKCIIEPUMEHTHI, 00pa0daThIBaTh pe3yIbTaThl U3BMEPEHUM, IPEICTABIIAT
pe3yNbTaThl U3BMEPEHUH C MOMOIIBIO TA0IUL, FPaPUKOB U POopMYII, OOHAPYKUBATH
3aBHCHUMOCTH MEXAY (PU3NYECKUMU BEIMYMHAMHU, OOBSICHATH IOJYYEHHBIE PE3YJIbTAaThl U
JIeJ1aTh BBIBOJIbL; IOHUMATh U OOBSACHATH TaKUE (PU3NUECKUE SIBICHUS, KaK KoJeOaHus
HUTSHOT'O U IPYKUHHOTO MasiTHUKOB, OXJIAXIEHUE )KUIKOCTH ITPH UCIIAPEHUH,
HarpeBaHue IMPOBOJIHHUKOB JIEKTPUYECKUM TOKOM, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTPa
U3JIy4YEHHMS; YMEHUS U3MEPATH PACCTOSHHE, IPOMEXKYTOK BPEMEHHU, MAcCCy, CHITY
TEMIIEPATYPY, BIAXXHOCTh BO3yXa, dJIEKTPUUECKOE COIIPOTUBIIEHUE, HAIPSDKEHUE, CHITY
TOKa, (POKYCHOE PACCTOSIHUE COOMPAIOLIEN JIMH3BI, ONITUYECKYIO CUILY JIMH3BL; BJIaJICHUE
AKCIIEPUMEHTAJIbHBIMU METOJIAMU UCCIEAOBAHUS B IPOLIECCE CAMOCTOSITEIIBHOTO
M3Y4YEHUS 3aBUCUMOCTH YUIMHEHUS NPYKUHBI OT NPUII0KEHHON CUJIbI, CUJIbI TPEHUS
CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS, CUJIbI ApXHMeia OT 00beMa BHITECHEHHON
BOJIbI, IEPHO/Ia KOJIEOAHUM MAsITHUKA OT €0 JJIUHBI, CUJIbI TOKA HA YYaCTKE e OT
HaIpPsHKEHUS.

JTuunocmmuote pezyrbmamot: cHOPMUPOBAHHOCTD MMO3HABATEIILHBIX HHTEPECOB U
TBOPYECKUX CITOCOOHOCTEHN yJaIuXcs; CAaMOCTOSITEIbBHOCTh B PUOOPETEHUN HOBBIX
3HAHWUM U IPAKTUYECKUX YMEHUN, KOMMYHUKATHBHBIC HABBIKU TIPU paboTe B rpyIIme

Memanpeomemmwie pe3yibmambsl: OBJIAJICHAE HABBIKAMU CAMOCTOSTEILHOTO
MpUOOPETEHUST HOBBIX 3HAHUH, OpraHU3aIsl Y4eOHOM MPaKTUYECKON 1 TBOPUECKOM
NEeSATENBbHOCTH; OLIEHKH PE3YyJIbTaTOB CBOEH J1eATeIbHOCTH; (OPMHUPOBAHNUE YMEHUIN
nepepadaThIBaTh U MPEAbIBIATH NOTYUYEHHYIO HH(OPMAIMIO B 00pa3HOM, CUMBOJIMYECKON
bopmax;

TemaTnueckoe IIIAHUPOBAHME

KounvecTBO 9acoB ®DopmbI
HasBanmue pa3sjaena,TeMbl
Ne Bcero | Teopus | [IpakTuka | arrecranuu/
n/n KOHTPOJIS
Paszoen 1. Beeoenue (5 uacos)
1. Cucrema enuHUI, U3MEpeHUEe PU3NISCKUX BEIUYHH; ‘ 3 ‘ 3 0 becena




IMOHATHEC O IPAMBIX U KOCBCHHBIX USMECPCHHUAX

3 MpaBUJia U3MEPEHUS U BHIYMCIICHUS; TIpaBUiia
JeiCcTBUS HaJl MPUOIMKEHHBIMH YHCIIaMU; [TpaBUiia
ornpezeneHus: abCONIOTHBIX U OTHOCUTENbHBIX
MOTPENIHOCTEN; METO/Ibl YUeTa MOTrPEUTHOCTEH
4. JLp. Onpenenenue eHbl ACICHUS Kbl U OO0cyxneHue
5. MHCTPYMEHTAILHOM MOTPEIHOCTH TPUOOPOB [pEe3yIbTaTOB
(JTMHEWKH, MEH3YPKH, YaCOB) mabopaTopHOi
JLp. M3yyenue npaBuii Nojib30BaHUs paboThI
HITAHTEHIIUPKYJIEM U MUKPOMETPOM.
Paszoen 2. Mexanuueckue sienenusi (15 u)
6. Macca, IIIIOTHOCTb. becena
7. JLp. Onpenenenue MIOTHOCTH BEIIECTBA Oo6cyxaeHne
MOCPEACTBOM IITAHTCHIIUPKYIIS U TEXHUUYECKHUX [PEe3yIbTaTOB
BECOB mabopaTopHOit
paboThHI
8. JHedopmarusi, KecTKOCTb, , CUJIa YIPYTOCTH CHJIa becena
TPEHUS,
0. JLp. U3mepenne KeCcTKOCTH MPY>KUHBI. OO6cyxnenue
10 JL.p. UccnenoBanne 3aBUCUMOCTH CHUJIbI YIIPYTOCTH, [PE3YyJIbTAaTOB
BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU ehopManuu mabopaTopHO
TIPY>KUHBI. paboThI
11. Cuia Tpenus, becena
12. JLp. Onpenenenue ko3P hULIMeHTa TPEHHS HA OO6cyxnenue
13. TpuOOMeETpE. [PE3yJIbTATOB
JI.p.UccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS OT imabopaTopHOit
CHJTBI HOPMAJILHOTO JTAaBIICHHS paboTHI
14. Cuna Apxumena becena
15. JL.p. 3mepeHne BhITaTKUBAIOIIEH CHITBI. OO6cyxnenue
pE3yabTaTOB
iabopaTopHOii
paboThI
16. HaknoHHast IOCKOCTh, KO (OUIIMEHT MOJIE3HOTO becena
ENCTBUA
17. JL.p. Onpenenennie KI1/] Hak1TOHHON TUIOCKOCTH. OO6cyxnenue
PE3yabTaTOB
imabopaTopHOit
paboThI
18. KonebaTenbHoe ABMXEHUE, TEPUO]] KOIeOaHUH, becena
94acTOTa, TApMOHUYECKHE KOIeOaHusl.
19. N.p. UccnenoBanue 3aBUCUMOCTH MEPHOIA U HACTOTHI OobcyxaeHue
20. KoJieO0aHUH MaTeMaTHYECKOTO MasTHUKA OT JITTUHBI pE3yIbTaTOB
HUTH. mabopaTopHoOn
pPabOTHI
N.p. UccrenoBanue 3aBUCIMOCTH TIEPHOJIA U YACTOTHI
KoJie0aHUi MPY>KUHHOTO MAasITHUKA OT KECTKOCTH
MPYKUHBI ¥ MacChl rpy3a.
Paszoen 3. Tennosvie sisnenus (5 u)
21. Temneparypa. [Ipumepsl pa3iiuuHbIX 3HAYCHUN becena

TeMIIepaTyphl B IPUPOE U TEXHUKE. TemrepaTrypHbie




HIKAJIbI.

22. JL.p. MU3yuyenune npaBui noJib30BaHUS KUJIKOCTHBIM OOcyxneHue
TEPMOMETPOM. [PE3yIbTaTOB

23 JL.p. UccnenoBanue 3aBUCUMOCTH CKOPOCTH nagop aropHon
OCTBIBaHMS TeJIa OT PA3HOCTH TEMIIEPATYP C PabOTRL
OKpYKarollleu Cpeou.

24. BnaxxHoCTh. 3HaueHNE BIaXKHOCTH B dKUBOM IIPUPOJIE becena
U TEXHUKE.

25. JLp. U3mepenune BIIa)KHOCTH BO3AyXa. Oo6cyxaenue
[PE3yIbTaTOB
imabopaTopHor
pabOTHI

Pasoen 4. Dnexmpuueckue senenus (6 u)

26. Cuna Toka, Hanps>KeHUe, CONPOTUBIICHUE, becena
MOIIIHOCTH TOKa. [IpuHImMn nencTBus
M3MEPUTEIBHBIX TPHOOPOB: aMIIepMETPa,
BOJIbTMETPA, OMMETpA.

27. JL.p. Onpenenenyie CONPOTUBICHUS U MOUTHOCTH, OobcyxaeHue

OTpeOIIIEMOM IJEKTPUUECKOM JTaMIIOUKOH. [PE3yJIbTaTOB
mabopaTopHOi
28. JLp. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, 5 patop
. aboThI
BO3HUKAIOIIIEH B IPOBOJHUKE, OT HAMIPSDKEHUS HA P
KOHI[aX ITPOBOHHKA.
29. Bunael coennHenus MpOBOIHUKOB. becena
30. JL.p. DkcriepuMeHTaIbHas MPOBEpKa O0cyxaenne
3aKOHOMEPHOCTEH MPH MOCIIeI0BATEIHHOM PE3yabTaTOB
COeIMHEHHE IBYX MPOBOAHHUKOB. mabopaTopHoit
aboThI
31. JL.p. DxcniepuMeHTaIbHas TPOBEPKA P
3aKOHOMEPHOCTEH MpH NMapaieTbHOM COeTUHEHHE
JIBYX TIPOBOJTHUKOB.
Pazoen 5. Onmuuecxue senenus (5 u)
32. Tonkas nmuH3a, coOuparomas JUH3a, pacCeUBarOIIast becena
JIMH3a, ONTUYECKHUH LIEHTp JUH3bI, (POpMYyIIa TOHKOM
JIMH3BI, ONITHUYECKAs CHJIA JIUH3BI, (POKYCHOE
paccTosHUE JIMH3HIL.
33. JL.p. UccnenoBanue 3aBUCUMOCTH BHIa U300paKeHUS, Oo6cyxaeHue
CO3/1aBa€MOr0 JIMH30M, OT PaCCTOSHUS MEXIY JTHH30U [PE3yIbTaTOB
U TIPEIMETOM mabopaTopHoit
JL.p. Onpenenenue GOKYCHOTO PacCTOSTHUS paboTb!

34. coOUparomIeil TUH3BI

35. Crnextp. Buas! ciekTpos. becena

36. Jl.p. HaGmroieHre CriiomHbIX U JIMHEHYaThIX Oo6cyxneHne

CIIEKTPOB [pEe3yabTaTOB

imabopaTopHon




PabOTHI

Hroro 36 15 21

YeioBusA peasiu3anui NporpamMmbl.
Kabunet pusuku
JlabopanTCcKkas ¢ 000pyaOBaHUEM JIJIsl IPOBECHUS JTa00PATOPHBIX padoT
KomnreroTep

Buneonpoekrop

@opMbI OpraHu3aluy 00pPa3oBaTeJLHOIO0 Npolecca:
- TPYIIOBAsi;
- MHTUBUyaJIbHAS;
-(ppoHTaANIEHAS

DopMbI aTTECTALUM.
CobecenoBanue, 00CyXJI€HHE Pe3yJIbTATOB JJA0OPATOPHBIX padOT

OueHouHbIe MATEPUATIBI
VYpOBHH OLIEHKH KayecTBa 00pa3oBaTeIbHOrO Ipolecca:
Hu3kwuii (BociuTaHHUK OBJIa/Ie] MEHEE YeM MOJOBUHOM 00beMa 3HaHUM 10 TeME,
OBJIAJIENT MEHEE YEM MOJOBUHOM 00beMa MPAKTUUYECKUX YMEHUI U HaBBIKOB U, IO
HaOJIIOACHUIO TIefjarora, OBJIae]l MEHEE MOJIOBUHONW 00beMa HaBBIKOB 10 OpTraHU3ALNH
CBOEH JeATEebHOCTU, KOMMYHUKATUBHBIMU U UHTEJJIEKTYaTbHBIMU YMEHUSIMU U Ap.), — 1
Oa.
Cpeanmii (COOTBETCTBEHHO, 00bEM YCBOEHHBIX BOCIIMTAHHUKOM 3HAHUH MO TEME
COCTaBJISIET OOJIee MOJTOBUHBI, 00bEM YCBOCHHBIX MPAKTUUECKUX YMEHHM U HABBIKOB
cocTaBJisieT 00Jiee MOJOBUHBI; BOCIIUTAHHUK OBJIaJien 00jiee YeM MOJIOBUHON 00beMa
OpraHU3alMOHHBIX HABBIKOB U OCBOWJI KOMMYHUKATUBHBIE U HHTEJUICKTYyAJIbHbIE YMEHUS
u 1p.), — 2 Gama.
Boicokmii (BOCTUTAaHHUK OCBOWII ITPAKTUYECKHA BECh 00bEM 3HAHUII 110 TEME, OBIAIEI
MPAKTUYECKU BCEMH YMEHUSIMHU M HABBIKAMH, OCBOUJI IIPAKTUYECKU BECh 00bEM
OpraHU3allMOHHBIX HABBIKOB, KOMMYHUKATUBHBIX U HHTEJUICKTYyJIbHBIX YMEHUN U AP.), —
3 Gama.
ITo oOmemy ananuzy paboThl OOBEIMHEHHS BBISBIISIIOTCS HEIOCTATKU U IOCTHXKECHUS B
pabore.
Pe3ynbTaThl CpaBHUBAIOTCS MO KAXKIOMY y4allleMycCsl, BBISIBIISIETCS YPOBEHbB IMOJATOTOBKHU
pebeHKa: HU3KUMN, CPETHUN WU BBICOKUH M ONIPEACIISIETCS TMHAMUKA PE3yJIbTaTOB
OOyYEHUS: TIOJOKUTENbHAS WIIM OTPHUIIATEeIIbHAS.
MeToanyecKue MaTepHuaJibl.

Mertoauveckoe 000py10BaHue:

OUPPOBASI JIABOPATOPUSA YUYEHHUYECKAS (IludpoBbie nmatyuku
AIEKTPONPOBOIHOCTH, pH, TmonoXeHus, Ttemmneparypsl, aOCONTIOTHOTO JIaBIICHUS;
nudpoBoli  ocumiorpauYecKuii  1aTuyMK; Bechbl 2JIeKTpoHHBIE yueOHble 200 T;




MUKpPOCKOI: 1U(poBOH WM onTuueckuid ¢ ypenuuenuem oT 80 X; Habop nams
M3rOTOBJIEHUS] MUKPOMPENApaToOB; MUKpOIIpenaparthl (HabOp); COENNHUTENBHbBIE POBOJIA,
NporpaMMHOE OOecrieueHue, METOAWYECKHE YKa3aHUs; KOMIUIEKT COMYTCTBYIOIINX
AJIEMEHTOB JIJIS OIIBITOB IO MEXaHUKE, MOJIEKYJISIPHON (PU3HKE, FNEKTPOAUHAMUKE, ONTHKE.
KomnbrorepHoe o0opyaoBanue

HoyTOyk; npoekTop, MHTEpaKTUBHAs J10CKa,

HHIMBHAYAJbHbIE KOMIUIEKTbI [JIsi JIa0OpPaTOpPHBIX PpadoT 1[0 MEXAHMKE,
MOJIEKYJIIPHOM (pU3UKE U TEPMOJIMHAMUKE, TI0 ONTHKE.

MeTonabl 00y4eHHs: CIIOBECHBIN, IPAKTUYECKUNA, 00BICHUTENbHO-MILTIOCTPATUBHBIH,
YaCTUYHO- IOMCKOBBIN, UCCIIEIOBATEIBCKUN U BOCIUTAHUS (YOS IeHHE, TOOLIPEHHE,
ylnpaKHEHUEe, CTUMYJIUPOBAHUE, MOTUBAIIUS U JIP.).

OnucaHre TEXHOJIOTHIA: TEXHOJIOT U TPYIIIOBOTO0 00YUYEHUSs!, TEXHOJIOTUs
KOJUIEKTUBHOT'O B3aUMOOOYUEHUs1, TEXHOJIOTHSI Pa3BUBAIOILET0 O0yUEHUsl, TEXHOJIOTUS
POOJIEMHOTO 00YUYEHHUSI, TEXHOJIOTUS NCCIIEI0BATENIbCKON 1€ATEIbHOCTH, TEXHOJIOTHS,
KOMMYHHMKATUBHAsI TEXHOJIOTUSI OOYyUEHUs1, TEXHOJIOTUSI KOJUIEKTUBHON TBOPUYECKON
NEATEIbHOCTH.

@dopMbI OpraHu3aly yueOHOTO 3aHATHS: JISKIIUH, TA00paTOpHbIE paOOTHI.
JlunakTHdecKue MaTepualibl: pa3IaTouHble MaTepralbl (MHCTPYKIIMOHHBIE).

DopMBbI KOHTPOJIA:
VYuyanuiics yauTcs OIleHUBaTh ce0s M APYTUX CaM, UTO ITO3BOJISIET Pa3BUBATH

YMEHHMsI cCaMOaHalln3a U ClocoOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY
JIMYHOCTH y4aIlerocs.

BrrsiBneHne npoMeKyTOUHBIX M KOHEUHBIX PE3YJIBTATOB YYAIUXCS IPOUCXOIUAT
yepes3 MPaKTUUYECKYIO e TENbHOCTh; 3a4ETHBIE paOOTHI:

e TeMaTUYECKas MOJ00PKA 3a/1a4 Pa3IMYHOTO YPOBHS CIIOKHOCTH C MPEACTaBICHUEM
Pa3HBIX METOJIOB PELICHUS B BUJIE TEKCTOBOI'0 JOKYMEHTA, Npe3eHTanuu, G-
AaHMMAIlUH, BUAEOPOIUKA i Web — crpanuibl (caiita)

* BBICTAaBKa IPOEKTOB, IPE3CHTALUN;

* JIEMOHCTpAIIMS YKCIIEPUMEHTA, KAU€CTBEHHOM 33/1a4l C KAYECTBEHHBIM (YCTHBIM
WJIU B BUJIE TIPUJIOKEHUS, B TOM YHCIIE, TPE3CHTAIlMEN ) OMMCAHUEM Mpoliecca Ha 3aHSATHH,
(decTrBae HKCIIEPUMEHTOB; (PU3UIECKUE OTUMITUATBI.

Cnucok JuTeparypbl AJ1s1 00y4arommxcst

1. EnoxoBuu A.C. CripaBoYHHK 1O (PU3UKE U TEXHUKE: YueOHoe ocoOue /i yqanmxes — 3-€ u3ll.,

nepepab. u gon. — M. : IIpocsemenue, 1989. — 223 c.

IToxposckuit C.®. Habmromai u uccienyit cam. — M.: [Ipoceemenue, 1966. — 143 c.

3. THA-2013: Dx3amen B HOBOH popme: Puznka 9 knacc. TpeHHpOBaYHBIE BAPUAHTEI
9K3aMEHAIIMOHHBIX pa0OT IS IPOBEICHHS TOCYJAPCTBEHHON HTOTOBOM aTTeCTaIli B HOBOM
¢dbopme/aBt.-coct.E.E.Kampena, M.1O./lemunosa. -M.: Actpens, 2012.

N



Cnucok JuTeparypbl AJ1s yYuTesen

Bypos B.A . ®poHTanbHble SKCIIEpUMEHTAIbHbIE 3aaHus 110 (u3uKe B 8 kiaccax. — M. :
IIpoceemenue, 1987. — 63 c.

Bypos B.A. ®poHTanbHbIe SKCIEPUMEHTANIBHBIE 3a1aHus 110 ¢usuke B 10 kiacce. — M.:
IIpoceemienue, 1985. — 48 c.

Kabapaun O.®., Opnos B.A. DxcniepuMenTanbhbie 3aanus no gusnke. 9-10 knaccesl: Yuebnoe
rmocooue sl ydamuxcsi 00meo0pa3oBaTeNbHBIX yupexkaeHuil. — M.: Bepoym, 2001. — 148 c.
Huxudopos I'.I". Ilorpemnoctu u3mMepeHHii Ipy BBHIOIHEHUH Ta00paTOPHBIX pabOT 1Mo
¢usuke.7-11 k1. -M.: [Ipoda, 2004. -112 c.

[Toxposckuii A.A., Bypos B.A. [Ipaktukym no ¢usuke B cpeaneit mkoine. [TocoOue ms yunrens
nox penaknueit A.A. [TokpoBckoro. ['ocynapcTBeHHOE YUEOHO-TIEIarOTHYECKOE U3/1aTEILCTBO
Munuctepcrsa npocsemienuss PCOCP, - M., 1963.

Crouxuii JI.P. ®uzndeckue BeauyuHbl U uX equHuIpl: CripaBounuk.Kuura pist yaurens.-M.:
[Ipoceemenue, 1984. - 239 c.

[TpumepHbIe iporpaMMel 1o yueOHbIM ipeameraM. dusnka.7-9 knaccel. EctecTBo3Hanme.S kiacc:
[Ipoekr. -2-¢ m3ganwme. - M.: [IpocBemenue, 2010.. -80 c.



COI''TACOBAHO

3amectuTenb AupekrTopa no Y BP
MBOY COL Nel um. JIssmuaeBcKoro
cT. CrapouiepOruHOBCKas

Sxymona I.H.
TOIHCH D.N.0.

«29» aBrycra 2022

MynununansHoe oopazoBanue llepOuHoBCKMil palioH
MYyHULIMTATBHOE 0I0/IKETHOE 00111e00pa30BaTEIbHOE YUPEIKICHHE
cpeansis odmeoopa3zoBarenbHas mkona Nel umenu JlsmuaeBckoro

MyHULMNIaIbHOr0 o0pa3zoBanus LllepOuHoBCKMil palioH

cranuna CrapoiepOrnHOBCKast

KAJIEHIAAPHO-TEMATHYECKOE
INJIAHUPOBAHUE

B pamkax pernonaiabHoro npoekra «Touka poctay

KpPY’KKa JOTIOJTHUTENIbHOTO 00pazoBanus 10 Pusuke «FOHBIM HU3uK»
Kiacc 9 knacc
Yuurens  Emnceenxo H.B. :
KonnuectBo yacos: Bcero 17 yac__; BHememto 0,5 wyaca

Ils1anMpoBaHMe COCTABJIEHO HA OCHOBE padoyeil mporpamMmbl yuutensa EnuceeHko
Haranbu BukTopoBHBI , yTBEpkAEHHOH penienneM neacosera ot 30.08.2022 roaa,
rpoTtokos Ne 1

I[lnanupoBaHue COCTABJIEHO HA OCHOBE ITPOTPAMMBI 110 TTPOTPAMMBI 110 (PU3UKE OCHOBHOTO
oO1mero oOpa3zoBanus 7-9 Kilacchl, HAa OCHOBE aBTOpcKoit mporpammbel A, B. [lepwimkuna,
H. B. ®unonosuy, E. M. I'ytHuk «®usuka 7-9 kimacey»,m3gatenbetBo «Jpoday, 2017 rog.

B coorBercTBHU ¢ DI'OC 0cHOBHOTO 00I1IET0 00pa30BaHMSI/CPEAHETO OOIIIETO
o0pa3zoBaHMs
Yueonuk: A. B. Ilepeimkun «®usuka 9» «poda» 2017 ¢






KaﬂeHIlapHO-TeMaTI/I‘IeCKOC IVIAHUPOBAHUE .

Bpems Mecto
o/ Tara Tema 3ausiTist Koa-B0 | nposenenus ®opMa | gposene ®opma
4yacoB 3aHATUA HUSL KOHTPOJISA
3aHATUSA
Cucrema eMHUL, U3MEPEHNE Kab becena
(bU3MYECKUX BETTUYUH; TIOHSTUE O 1 Jlexmus N027.
[PSIMBIX U KOCBEHHBIX U3MEPEHUSIX; B
[IpaBuiia u3MEepEHUS ¥ BEIYMCIICHUS; Kab. |becena
2. [paBuia JICUCTBUS HAJ 1 Jlexkmus | No27
MPUOTKCHHBIMHU YHCIIAMU;
[IpaBuia onpenesneHus: aOCOTIOTHBIX U Kab. |becena
3. OTHOCUTEJIBbHBIX IMOTrPELIHOCTEN; 1 Jlexkmus | No27
METOBbI y4€Ta IIOIPEIIHOCTEN
Ka6. |06cyxnenue
Omnpenenenue UEHbI JeeHUs MIKAIbI 1 Ne27  [pesymbTaTos
4. MHCTPYMEHTAIBHON TOTPEITHOCTH 1 J1a6. pa6. | ** 1aGopaTOpHOit
puOOpPOB (JTMHEUKH, MEH3yPKHU, YACOB) paGoTEI
Ka0. |O6cyxnenue
5 N3ydenue mpaBuil moJb30BaHUs 1 TTa6. pa6 | Ne27  [pesyrstaron
HITAHTEHIIUPKYJIEM U MUKPOMETPOM iTaGopaTOpHO#
[paboTHI
1 Ka6. [Becena
6. Macca, IJI0THOCTb. Jlekmusa | No27
OnpejieieHne MIOTHOCTH BEIECTBA 1 Ka6.  [O6eyxnenue
C3yJIbTAaTOB
7. MOCPEACTBOM IITAHTEHITUPKYJIS U J1a6. pa6. | Ne27 ﬁag) S
TEXHUYECKHX BECOB patop
a0O0THI
1 Kab. |becena
Jledopmarius, 5KeCTKOCTh, CHIIa
8. Jlekust | No27
YIPYTOCTH CUJIa TPEHHUSI.
1 Jlab. pab. | Ka6. |O6cyxnenne
C3yJIbTAaTOB
9. N3mepenue KecTKOCTU MPYKUHBL. Ne27 Py .
imabopaTopHOii
a00TBI
HccnenoBanue 3aBUCUMOCTH CHITBI 1 J1ab. pab. | Kab. Obcyxnenue
o C3yJIbTAaTOB
10. YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, Ne27 §a6}c’>paTopH0171
OT CcTeneHu JehopMaIliy IPY>KUHbI AGOTHI
1 Ka6. [becena
11. Cuna TpeHus Jlekumsa | No27
1 JIaG. pa6. | Kab. |O6¢yxnenne
12 Onpenenenue kodhuirenTa TpeHus NoD7  [pe3ynmbTaToB
' Ha TpuOoMeTpe. iTabopaTopHOit
[paboTHI
HWccnenoBanme 3aBUCHMOCTH CHITBI 1 J1ab. pab. | Kab. (Obcynenne
JIbTATOB
13. TPEHUS OT CHJIbI HOPMaJIbHOTO Ne27 Py OB
mabopaTopHoOn
JaBIICHUS paGoTE!
. |becena
14. Cuna Apxumena 1 Jlexms Kab A




Ne27

Ka6. [Obcyxnenue
o C€3yJIbTATOB
15. N3mepeHne BBITATKMBAIOIICH CHITBI. JTa6. pa6. | Ne27 pesy .
mabopaTopHO
PaOOTHI
Ka6. [becena
Hakonnas miockoctb, K03 GUIueHT
16. . Jlekums | No27
MOJIE3HOTO ACHCTBUS -
Ka0. |06cyxnenue
17 Onpenenenne K11/ naknonHoi JTa6. pab. | Ne27 PE3yNILTATOB
IJIOCKOCTH. mabopaTopHOi
[PaOOTHI
KonebarenbHoe nBMKEHNE, TIEPHO/T Ka6. |becena
18. KoJieOaHUH, YacTOTa, FTApMOHHYECKHUE Jlekums | No27
KoJieOaHusl.
HccnenoBanue 3aBUCMMOCTH IEpUOaa J1a0. pab. | Kab. |O6cyxnenme
19 M 4aCTOThI KOJeOaHU Ne27  [Pe3y/IbTaToB
MaTEMATHYECKOT0 MASITHUKA OT JJIMHBI 1abOpaTOpHOI
HUTH [paboTHI
HccnenoBanue 3aBUCMMOCTH ITEpUOaa J1a0. pab. | Kab. |O6cyxnenue
20 Y 4acTOTHI KOJIeOaHU MPY>KUHHOTO No27  [PeSyIbTaToB
MasTHUKA OT KECTKOCTH IIPYKUHBI U 11ab0paTOpHO
MAacchl rpys3a. paboTsl
Temneparypa. [Ipumepbl pa3IM4HbIX Kab. |becena
3HAYCHHUH TEeMIIEPaTyphl B IPUPOJIC U
21 paTyp pupon Tlexuus No27
TexHUKe. TeMrepaTypHbIe IIKaJIbI.
U3yuenue mpaBuJl MOJIb30BaHKS J1a0. pab. | Kab. [Obcyxnenue
C3YJIbTATOB
22. KHUJKOCTHBIM TEPMOMETPOM. Ne27  Pe3Y, .
mabopaTopHOii
PabOTHI
HccnenoBanue 3aBUCUMOCTH CKOPOCTH Jlab. pab. | Kab. |O6cyxnenue
23 OCTBIBaHMs Tejla OT Pa3HOCTH Ne27  |pe3ynbTatos
TeMIepaTyp ¢ OKpYKarollei cpeoil. abopaTopHoi
[paboTHI
BraxxnocTs. 3HaUeHHE BIAXKHOCTH B Ka6. [becena
24. YKUBOM IIPUPOJIE U TEXHHUKE. Jlexuma | No27
ao. CYXKIICHHE
Ka6. |Ob6cy
C€3yJIbTATOB
25. N3mepenne BIa)KHOCTH BO3AyXa. JIa6. pad. No27  [Pe3y N
imabopaTopHOi
PabOTHI
Cwuita ToKa, HanpsHKEHME, Ka6. [becena
COTPOTHUBIIEHNE, MOIIIHOCTh TOKA. No27
26. [TpuHIKT AEHUCTBUS N3MEPUTETHHBIX Jlexuus
MpUOOPOB: aMIIepMeTpa, BOIBTMETPA,
OMMeTpa.
Onpenenenre CONPOTUBIIEHUS U Kab. |06cyxnenue
27 MOIITHOCTH, TTOTPEOIsIeMOi a6, pas. | 27 [pe3yIbTaToB
' AJIEKTPUYECKOM JTAMIIOUKOM. - bab. abopaTopHOi
padoTHI
HccnenoBanme 3aBUCUMOCTH CHITBI Kab. |06¢cyxnenne
28. . JIab. pad.
TOKa, BOSHUKAIOIIEN B IIPOBOJHUKE, OT PpE3yIpTaTOB




HaNPSDKEHUS HAa KOHIAX MTPOBOJHUKA. Ne27  nabopaTopHOit
[PaOOTHI
Ka0.  |becena
29. Buabl coenuHeHus MpOBOTHUKOB. Jlekums  |No27
DKcnepuMeHTaIbHas MPOBEPKa J1a6. pab. |Kad. O6cyxnenue
30 3aKOHOMEPHOCTEMN IIPU No27  [PE3YNIBTATOB
' IIOCIEI0BATEIILHOM COEIMHEHUE IBYX 1abopaTopHOM
IIPOBOJHUKOB. paboTHI
DKcrepUMeHTaIbHAS TIPOBEPKa J1a0. pad.  [Kad. Oeicymnsli)ne
o JIbTAaTOB
31. 3aKOHOMEPHOCTEH MpH MapajieIbHOM Ne27  Pe3y .
mabopaTopHOi
COEIMHEHHE JIBYX MTPOBOJHUKOB baboTh!
Toukast mrH3a, cOOMparomas JIMH3a, Kab. becena
pacceuBaromias IMH3a, ONTUYECKUI Ne27
32. LEHTP JIMH3BI, (POPMYITa TOHKOH Jlexus
JIUH3bI, ONTHYECKAas CUJIa TUH3BI,
(hOKyCHOE pacCTOSIHHE JIMH3BL.
UccnenoBanue 3aBUCUMOCTH BUIA J1a6. pab. |Kad. O0CcyxIeHNE
33 n300pakeHUs1, CO3/1aBaeMOTI0 JINH30M, No27 pE3yJIbTaTOB
' OT pacCTOSHUS MKy JTHH30i 1 11abopaTOpHOi
peaAMETOM paboTe!
Onpenenenne GOKYCHOTO PACCTOSHHS J1ab. pab. Kab.  Obcyxnenne
34. paccenBaroOIICH JIMH3BI Ne27 pesyIbTaToB
imabopaTopHOii
PabOTHI
Kao. becena
35. Crnextp. Buasl criekTpos. Jlekuust  |No27
Habmronenue criioniHpix u Kab. ObcyxncHme
36. JUHEHYATHIX CIICKTPOB JIa6. pa6. Ne27 PESYIBTATOB |
mabopaTopHOii
PabOTHI
COT/IACOBAHO COr/IACOBAHO

MpoTokon 3aceaanus LLUMO yuntenen
€CTecTBO3HaHUA

MBOY COLU Ne 1um. JlanngescKkoro
cT. Ctapouw,epbrHoBCKas

071 29.08.2022r.Ne 1

Yobutok U. A.

noanucb

®.N.0.

3amectutenb gupeKktopa no YBP
MBOY COLU Ne 1 nm. JlannaescKkoro
ct. CrapowepbuHoBcKan

Axkywosa l'. H.

noanucb

«29» asrycta 2022

®.N.0.




