MMHUCTEPCTBO OBPA30BAHUS BOPOHEXCKOW OBJIACTHU

roCyYJAPCTBEHHOE ABTOHOMHOE HETUIIOBOE
OBPA30BATEJILHOE YUPE)XX/IEHME BOPOHE)XCKOM OBJIACTU
«PETMOHAJIBHBIN LIEHTP BBISABJIEHUSA, IIOJTEPXKKU U PA3BUTUSA
CIIOCOBHOCTEM U TAJIAHTOB Y JETEV 1 MOJIOZIEXKU «OPUOH»
(TAHOY BO «PeruonanbHbii 1ieHTp «OpHOH»)

PACCMOTPEHO
Ilenaroruyeckum COBeTOM

'TAHOY BO «PervoHasbHbIN LIEHTP
«OpuoH»»

ITporokosn Ne 5

oT «15» mast 2025 r.

5. ) «PBruOHa/IBHBIHN LIeHTp»

4 H.H. I'onesa

OKCIepTHBIM COBETOM

'TAHOY BO «PervoHanbHbIM LIEHTP
«OpHoH»

ITpoTokon Ne 2

oT «15» mas 2025 r.

«OnmuvnuaaHas ¢pusuka 8 Knacc: Teopus u

KCIIEPUMEHT»
JononHuTeNbHas obuieobpasoBaresbHas 001epa3BUBAIOIast IPOrpamMMa

HaripaB/ieHHOCTb: eCTeCTBeHHOHay4YHas
Bo3spacTt yuacTHUKOB nporpamMmsl: 14 — 15 ner
Cpok peanu3ailuu nporpamMmsl: 144 yaca
YpoBeHb OCBOEHUS: NPOABUHYThIN

ABTOp-COCTaBUTE/Ib:
I'onopenko Anekcanap Cepreesuy,
T1e/|aror J0No/IHUTe/IbHOr0 06pa3oBaHus

r. Boponex
2025r.



1.1

1.2.

1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

2.1.
2.2.
2.3.

OI'TABJIEHHME

Pa3gea 1. IlosicHuTe IbHAA 3aNIMCKA

HamnpasnennocTs JIOTIOJIHUTEILHOM 0011eo0pa3oBaTeIbHOM

oO1epa3BUBalOLIEH IPOrPaMMBbI
AKTyallbHOCTh, = HOBH3HA,  IIEJaroruyeckas
POrPaMMBI

OTnuynTenbHble 0COOCHHOCTH MPOTPaMMBbI
OT60p 00y4JaroNIMXCs Ha MPOTPaMMy

[enp 1 3aa4u MPOTpPaMMBbl

[Tnaaupyemplie pe3ynbTaThl OCBOSHUS MPOTPaMMBbI
®opMBbI KOHTPOJISI U OLICHOYHbBIE MaTepUaIIbI
Bo3pacTHbie 0COOEHHOCTH 00YyYaIOIUXCs
Cpoxu peannszanyy NporpaMmsl

Paszpnesa 2. Coaep:kaHue nporpamMmal
VYyueOHbIl 11aH

KanennapHo-y4eOHsbIi rpaduk

Copep:xaHue mporpaMMel

11eJIECO00Pa3HOCTh

10
14
14
14
14
15
16



Paznen 1. llosicHuTe IbHAS 3aNIMCKA
1.1. HanpagBJjieHHOCTDH JOMOJTHUTEJILHOM o01meodpasoBaTeJIbHOIM
o01epa3BuBaOIleiil MPOrpaMMbl
[Iporpamma «Onumnuannas ¢usuka 8 Kiacc: TeOpHst U HKCIEPUMEHT» HUMEET
€CTECTBEHHOHAYUYHYIO HAIlPaBJICHHOCTD, [0 YPOBHIO OCBOCHHUS — MPOJBUHYTAS.

[Iporpamma COOTBETCTBYET HOPMAaTUBHO-TIPABOBBIM TpeOOBaHUAM
3aKOHO/ATENhCTBA B cdepe oOpa3oBaHus U pa3zpaboTaHa C y4E€TOM CIEAYIOIINX
JIOKYMEHTOB:

. benepallbHOTO YPOBHS

- (Qenepanpubiii 3akoH Poccuiickoit ®enepanun  «O6 oOpa3oBaHUU B
Poccuiickoit ®enepanun» ot 29.12.2012 1. No 273-®3 (¢ u3MEHEHUSIMHU U
nonoyiHeHusiMu: pe. oT 02.07.2021);

- Konuenuuu pa3BuTusi JOMOJHUTEIBHOTO oOpazoBanus nereit 1o 2030 rona,
YTBEpXKIEHHAs pacnopsbkeHneM npasurenberBa PO ot 31.03.2022 r. Ne 678-p;

- HauMOHaNbHBIA MpoekT «OOpazoBanue» yTB. npe3uauymoMm CoBeTa mpu
npesuneHTe PO 1o cTpaTermueckoMy pa3BUTHIO M HAIMOHAIBHBIM IMPOEKTAM
(mpotokoin ot 24 aekabps 2018 r.Nel6) — «Ycenex kaxmoro pedenka», «l{udposas
oOpazoBarenbHas cpena», «Mosojsie npodeccuoHanb», «ColranbHas aKTUBHOCTDY;

- (denepanbHbiil 3akoH «O BHeceHuU u3MeHeHud B denepanbHbiil 3akoH «O0
oOpa3zoBanuu B Poccuiickoit @eaepannn» mo BONPOCAM BOCIUTAHUS OO0yYarOIIMXCS
ot 31 urona 2020 r., peructpaunonusii N 304-D3;

- IPUOPUTETHBIN MPOEKT «Jl0CTyNHOE AOTOTHUTEIBHOE 00pa3oBaHuE ISl AeTel
(ytB. IIpesunuymom CoBera nipu npesunente PO no crparernyeckoMy pa3BUTHIO U
pruopuTETHBIM MpoekTaM (0T 30 HosOps 2016 1. No 11)»;

-pacniopskeHue npaBurtenbcTBa Poccuiickoit @enepanuu ot 29 mas 2015 r. Ne
996-p «Crparerust pazButus Bocnutanus B Poccuiickoit denepanuu Ha nepuoja 10
2025 rogan;

- yka3 npesuneHta PO or 7 mas 2018 roga «O HaUMOHAIBHBIX UENAX H
CTpaTernvecKkux 3anadax pazputus PO na nepuon no 2024 ronay;

- yka3 IIpesunenta P® ot 7 mas 2021 r. Ne 599 «O mepax mo peanuzanuu
roCyapCTBEHHOMN MOJIMTHKHU B 00JIAaCTH 00Opa30BaHUS U HAYKNY;

- npuka3 MunucrtepctBa npocsemieHus PO ot 02.02.2021r. Ne38 «O BHeceHun
n3MeHeHnl B 1{eneByro MojieNib pa3BUTHSI PETUOHAIBHBIX CUCTEM JOMOJHUTEIBHOTO
oOpa3zoBaHus JeTel, YTBEPKICHHYIO MprUKa3zoM MuHucTtepcTBa npocperieHus PO ot
03.09.2019r. Ne467»;

- npuka3 MunucrepctBa mnpocBenieHuss P® ot 27.07.2022 Ne629 «O6
YTBEPKICHUM TOPSAKAa OpraHu3allid W OCYIIECTBICHUS 0Opa30BaTEIbHOM
JeSATEILHOCTH T10 JIOTIOJTHUTEIIBHBIM 00111e00pa30BaTebHBIM POrpaMMam»;
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- npuka3 MunucrepcrBa npocseutenus Poccuiickoit @eneparuu ot 03.09.2019
Ned67 «OO6 yTBEepk IACHUU I1IEJIEBOM MOJIETM Pa3BUTUS PETUOHAIBHBIX CHCTEM
JOTIOJTHUTEIBLHOTO 00pa3oBaHusl JETel;

- mucbMoO /[lemapTameHTa rocyJapCTBEHHOM MOJUTUKU B chepe BOCIUTAHUS
neTei u Monoaexu MunuctepcTBa oopazoBanus U Hayku P® ot 18.11.2015 r. Ne(9-
3242 «Metoauyeckue pPEKOMEHAAIMU 10 MPOEKTUPOBAHUIO JIONOJHHUTEIbHBIX
o0IIepa3BUBAIOIINX IPOrpaMM (BKJIIOYasi pa3HOYPOBHEBBIE TPOIPAMMBI )»;

- mpuka3 MunuctepcTBa oopazoBanus u Hayku PD ot 23.08.2017 Ne 816 «O6
yrBepkaeHun [lopsiika TNpuUMEHEHUS  OpraHU3AlMSIMH,  OCYIIECTBISIOIMIMMHU
00pa30BaTeNbHYI0  JIEATEIbHOCTh AJIEKTPOHHOTO OOYy4Y€HHs, JIHUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUN TP peau3alii 00pa30oBaTEIbHBIX IPOrPAMM);

- IIOCTaHOBJIEHHE [ JIaBHOro TroCyJapCTBEHHOIO CAHMTAPHOTO  Bpaya
Poccuiickoit @enepanuu ot 28.09.2020 Ne28 «OO0 yTBEpKI€HUN CAHUTAPHBIX MPABUII
CII 2.4.3648-202 «CaHuTapHO-3IUAEMHUOJIOTHUECKHE TpeOOBaHUS K OpraHU3aluu
BOCIIUTaHUsS U 00Y4YEHUS, OTJbIXA U O3JOPOBIICHHUS IETEU U MOJIOACKI;

- MOCTAaHOBJIEHUE TJIABHOTO CAaHUTApHOro Bpayda Poccuiickoii denepanuu ot
28.01.2021 r. Ne 2 «O06 yTBepkaeHuu canuTapHbix npasmit 1 HopM CanlluH 1.2.3685-
21 «['uruennueckre HOPMATUBBI U TPEOOBAHUSA K 00ECIICUEHHIO 0€3011aCHOCTH U (MJTH)
0€3BpEeIHOCTH JIJIs1 YeoBeKa (PaKTOPOB CPEbl OOUTAHUS.

. PErMOHAIBHOTO YPOBHS:

- MpUKa3 JenapTaMeHTa O0O0pa30BaHMUs, HAYKHM M MOJIOJIEKHON MOJUTUKH
Boponexckoit oonactu ot 14.10.2015 1. Nel194 «O6 yTBepX)IAE€HUU MOMAEIIBbHBIX
JIOTIOJTHUTEIBHBIX 00IIEPA3BUBAIOIIUX TPOTPAMM;

- pacnopsikenue IIpaBurensctBa Boponexckoii obmactu oT 23 utons 2020
No 784-p «O06 yrBepxkacHun KoHIENIMU BBISBICHUS, TOMJICPKKH W PAa3BUTHS
CIIOCOOHOCTEH U TaaHTOB y JIeTel U MoJioiexku Boponexckoii oomactu Ha 2020-2025
TOJIbDY;

- pacnopspkenue IlpaBurenbctBa Boponexckoit obmactu ot 29 utonst 2022 .
No819-p «O06 yTBepkI€HUU 1ETEBBIX MOKa3aTeaeH U IlaHa paboThl MO peaau3auu
Konnenmuu pa3BuUTHS JTOTMOJHHUTEIBHOTO oOpaszoBanus jgereid mo 2030 roma B
Boponexckoit 001acTiy;

. ypOBEHb 00pa30BaTEIbHON OpraHU3auu:

- Ycras TAHOY BO «Peruonanbubiii eHTp «OpuOH» (HOBasi peAakiius),
YTBEPKJICHHBIN JenapTaMeHTOM OOpa3OBaHMs, HAYKHM M MOJIOJEKHON MOJUTUKU
Boponesxckoii o6mactu ot 08.04.2021 1. Ne418).

- Usmenennss B Ycras 'AHOY BO «Peruonanbbiii neHtp «Opuon»,

YTBEPKJICHHBIE TPUKa3aMH MUHUCTEPCTBAa oOpa3zoBaHusi BopoHexckoil obmactu OT
17.01.23 Ne 32, o1 30.11.23 Ne 1582, ot 13.03.24 Ne 283;
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- Tlonoxenne 00 opraHuzanmuu OOpPa30BATENHHOM NIEATETLHOCTH  TIO
JOTIOJTHUTENBHBIM ~ 00IIe00pa30BaTEeNbHBIM  OOIIEPa3BUBAIOIIUM  IIPOrpamMmam
['AHOY BO «Peruonanbubiii nentp «Opuon» (mpuka3 nupekropa Ne 305 ot
08.09.2022 r).

1.2. AKTyajbHOCTb,  HOBHU3HA, neJaroruyeckast 1eJ1eco00pa3HoCTh

NporpamMMmbl

Hayka, Tskenass TpOMBIIUICHHOCTh, MHUKPOSJIEKTPOHUKA, HHXKCHEPUS
Pa3BUBAIOTCS JIOBOJIBHO OBICTPBIMH TEMITAMH, U3-3a2 YETO B COBPEMEHHOM OOIIECTBE
dbopmupyeTcsi TEHIEHIUS K CIIPOCY Ha CHELUATUCTOB €CTECTBEHHOHAYYHOU c(hephl.
[ToaToMy akTyaJbHOCTBH TporpamMmbl «OnumiuagHas ¢usznuka 8 Kiacc: Teopus H
HKCIIEPUMEHT» COCTOUT B TOM, YTOOBI MO3HAKOMHUTH OOYYAIOMIMXCA C METOJIaMHU
buzuky, HauboJiee BaXKHBIMM  HANpPABICHUSMH, B KOTOPBIX pPa3BUBACTCA
MPOMBIILJICHHOCTh, C(OOPMUPOBATh y HUX OCHOBHBIC 3HAHUS YMEHUS W HaBBIKH,
HEO0OXOAUMBIE JIs1 pabOThI B TAOOPATOPUH, TAKE €CIIM OHU HE BHIOEPYT (PUBHKY IS
JadbHEUIIero yriayOoJEHHOTO U3yYeHUs B Oy IyIieMm.

HoBu3zna nporpammbl «OnumnuanHas ¢usumka & Kiacc: Teopus U
HKCIIEPUMEHT» 3aKJIIOYAeTCsl B TOM, YTO OOyYarouuMcs Tpejiaraercs MoapoOHO
U3YYUTh HOBBIE METOJbl U CHOCOOBI pelIeHUs 3a7ad, OCBOUTHh HECTaHJApPTHHIC
NOAXOAbl M NPUEMBI, a TaKXKe I[MO3HAKOMUTHCS CO CHOCO0aMH TMOCTaHOBKH
dbuznyeckoro HKcrmepuMeHTa. Takke B 3aBepllieHHe OOy4YeHUsS Y4YaCTHHKaM
MpOrpaMMBbl TMpeIaraeTcsi MOArOTOBUTh UCCIEOBATEIbCKUN TTPOCKT U MPEACTaBUTD
ero Ha «Hay4yHbIX 4TEHUSAX», T/I€ 3pUTEIISIMU OyAYyT caMu OOydYaroluecs, UX pOoIaHBIC
U Onu3kue. DTO MO3BOJUT C(HOPMUPOBATH JHMYHOCTHBIM WHTEpPEC K pe3yJbTaTaM
OCBOEHUS MMPOTPAMMBI.

Ilenaroruyeckasi uejecoodopasHocTb nporpammbl «OnuMnuannas ¢uszuka 8
KJIACC: TEOpHUSl M DKCIIEPUMEHT» peaju3yeTcs 3a cuéT (OpMUPOBAHUSI BHYTPEHHETO
JMYHOCTHOTO HWHTEpeca K pe3ylbrataM oOyueHus. Ha HavaipbHOM 3Tame mejaror
CTaBUT 3aJjauu Tiepes] oOyJaromuMucs U co3aaét npoodnemubie cutyanuu («llouemy
MPOUCXOJIUT ITO siBJieHUE?», «Kakoi MeToa MpUMEHUM B TAaHHOW CUTYyalluu?» u T.1.).
DT0 JOMKHO MPUBECTH K TOMY, YTO B TaJIbHEHUIIIEM 00yUaromuiics caM HaYHET CTaBUTh
nepea coboit Bompocs («M3 gero ato coctout?», «Kak MOKHO yCTaHOBUTH, U3 YETO
3TO COCTOUT?» | T.J.). 3AMHTEPECOBAHHOCTH B pe3yjIbTaTax 00y4EHUS TOIKPETIICTCS
TE€M, 4TO OOyYaroIIMecss MOTYT CaMH BBIOMpPATh OOBEKTHI ISl M3YUYCHUS, a TAKKE
CaMOCTOSITEJIbHO BBIOHMPAIOT JEMOHCTPAIIMOHHBIM JKCIEPUMEHT JJIsI HUTOTOBOIO
BBICTyIUIEHUS Ha «Haydnbix uTeHusix». @opMupoBaHUE U YJIOBJICTBOPEHUE
JUYHOCTHOTO HWHTEpeca K pe3yJbTaTaM YYeHHUs SIBISIOTCS Haubosiee BaKHBIMHU
dbakTopamu AJs CO3/IaHUS MOTUBAIIMH K JAIbHEUIIIEMY U3YYCHHIO TTPEAMETA, a TAKKE
CO3aHHIO TIOJIOKHUTEIILHOTO 00pa30BaTEIbHOTO OTIBITA.

1.3. OrauuutebHbIe 0COOEHHOCTH MPOrPAMMBI
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JlomonHUTENbHAS ~ 001Ie00pa3oBaTeNbHasl  00IIepa3BUBAIOIIAs  IPOrpaMma
«OnuMnuanHas Gusrka 8 Kjacc: TeOpUsi U SKCIIEPUMEHT» MOKET PeaTu30BbIBATHCS C
NPUMEHEHUEM DJIEKTPOHHOTO OOYYEeHHMs M JUCTAHIMOHHBIX OOpa30BaTEIbHBIX
TexHoJIoTui Ha oOpaszoBatesnbHOM mopraie 'AHOY BO «PervoHanbHbIM LEHTP
«Opuon» https://edu.orioncentr.ru/.

MOXHO BBIICIHUTH CIEAYIOIINE OCOOCHHOCTHU:

1.O6yuaronecss Ha HayalbHOM JTane W3Y4YeHHUS (PU3NKH 3HAKOMSTCS C
TEXHOJOTHEH MPOBEACHUS TaOOPATOPHBIX MAHUITYJISILIUM M y4aTcsl BO BpeMsl aHaJIn3a
peatbHbIX O0BEKTOB UJTU BBITIOJHEHUS PEAIbHBIX MPAKTUUYECKUX 3a1a4.

2.Dokyc oOpa3zoBarenbHON NpOorpaMMbl HampaBieH Ha OoJjiee moapoOHOe
U3y4YeHUE SBJICHUN WIM OOBEKTOB, TMPEACTABISAIONIMX HWHTEpEC [JIsl CcaMHuX
o0yyJarommxcs.

3. Tekymuii KOHTPOJIb OCYIIECTBIACTCA Ha 3aHATUAX «IIprMeHr CBOM 3HAHUSY,
r7e 00y4aronmMcs He00X0IUMO MPUMEHUTH Ha MMPAKTUKE TO, YTO OHU YCBOUIIHU B XO/I€
W3y4YeHUS TeMbl. FITOTOBBIN KOHTPOJIb MPOBOAMTCS B popMe mpaszaauka — « HaydHbrx
YTEHUSIX», TJIe€ OOydwaroluecs caMH MOTYT OIIEHUTh, HACKOJBKO XOPOIIO OHHU
CIIPABMWJIMCH C YCBOEHUEM MTPOTPAMMBI.

JononHuTenbHas — 001eoOpa3oBaTesibHasi  00Iepa3BUBalOIlas IIporpamMma
«Omumnuannas ¢us3mka 8 Kiacc: Teopust U AKCIEPUMEHT» TMpeaHa3HAueHa is
oOy4JaronmMxcs, KOTOpble HE u3ydaid (U3MKYy B pamKax oOueoOpa3oBaTelbHbIX
IIPOrpaMM WJIM TOJIBKO HAaYaJld OCBOCHME 3THX MpOorpaMm B mikoje. OHa HampaBlieHa
Ha (popMupoBaHHE UHTEPECA K (PU3MKE KAK HAayKe, a TAKXKE Ha co3/laHue 0asbl s e
JATbHEHIIEeTro YriyOJIEHHOTO U3yYeHU .

1.4. OT60p oOyuarommxcsi

Ot6op oOyuaromuxcs Ha  JOTOJHUTEIBHYIO  OO0IIE00pa30oBaTEIBHYIO
oOmepa3BuBaloly0 mnporpammy «OnumnuanHas ¢uznka 8 Kiacc: Teopus H
HKCIIEPUMEHT» OCHOBAH Ha CJIEAYIOLIUX MPUHIIMIIAX:

o Coomeemcmeue eo3pacmy: iporpamma mpeaHazHavueHa g oOydJaromuxcs 8
KJIACCOB;

o Coomeemcmeue ypoeHa 00wieii. U MeMaANPeOMemHou  IPYOUUUU:
oOyJaromecs MTOJDKHBI 3HaTh CIWHUIIBI U3MEPCHHS (PU3NYCCKUX BEIWYWH (ITHMHBI,
BpPEMEHHU, CKOPOCTH, YCKOPEHHS, 00beMa, INIOTHOCTH | T.J.) ¥ JIECATUIHBIC TPUCTABKU
(MuIM-, CAaHTHU-, JEU-, KUJIO- U P.), HEKOTOPbIE METAILIBI (PTYTh, ME/b, KEJIE30 U Jp.),
JOJDKHBI HIMETh MPEICTAaBICHUE O B3aUMOCBSI3H SBJICHUHN B IPUPOJIC;

o Coomeemcmeue QyHKUUOHATbHBIM KOMREMEHYUAM: 00yUIAIOUTUECS TOJKHBI
YMETh BBITIOJIHATH MPOCTEHIIIIE MaTeMaTUYECKUE OTiepaluu (CII0KEHUE, BRIYUTAHHE,
NeCHUe, YMHOJXKEHHE), BHHUMATEIbHO 4YHTaTh TEKCT MW W3BJICKAaTh W3 HETO



HE0OX0oMMMyI0 WH(}OpMaIMio, TPOBEPATH €€ Ha COOTBETCTBHE YTBEPXKICHUSIM,
CTPOUTH JIOTHYCCKUE PACCYXKIACHUS, aHATM3UPOBATh HHPOPMAIIUIO U JIeJIaTh BHIBOJIBI;
o Coomeemcmeue momusauyuu K yueHuro: OOydYaIOIIHECS  JIOJDKHBI
MIPOJIEMOHCTPUPOBATH CTPEMIICHHUE K TTOJTYICHHUIO HOBBIX 3HAHUM U YMEHUH, 8 UMCHHO:
pacckazaTh O CBOMX HWHTEpecax W YBJICUCHHSIX W IOCEIIAEMBIX JOIMOJTHHUTEIIBHBIX
3aHITHSX, JIIOOMMBIX TUCIUTUINHAX, TPUHUMATh YIacTHE B 00pa30BaTEIbHBIX JIArePsiX
U CMCEHAax, pETryJSIPHO IIOCCIIaTh O3HAKOMUTEIbHBIC, OpraHU3aIl[MOHHBIC U
JTMAarHOCTUYCCKHE 3aHATH.
1.5. Heap 1 3a1a4¥ NPOrpamMMbl
Hear mnporpaMMbl — 3TO OpraHU3alMs YCIOBUH I (opMUpOBaHUS
YCTOMYMBOTO MHTEPECA, MOTUBAIIMH K YIITYOJIEHHOMY U3Y4YCHHIO (DU3UKU B Oy IyIIIEM,
a TAKXKe CO3/IaHUE TTOJIHOLIEHHOW TeopeTUuueckoil 6a3bl, HEOOXOAUMOM JJIsSI 3TOTO.
JInst ocyliecTBIEHUS 3TOM LENU CTAaBATCS CICIYIONINE 3a{a4H:
ooyuarowue:
® O03HAaKOMJICHHE C HauOoyiee BaKHBIMHU TOHATHUSMH, TEPMHUHAMH, CUMBOJUKOU M
3aKOHaMH (PU3HUKH;
e (opmMupoOBaHWE YMECHUN U HABBIKOB JJIS TIPOBEICHUS HEOOXOAMMBIX PACUETOB;
e (popmupoBaHuEe yMEHHUM M HABBIKOB 0€30MacHOTO OOpallleHHs ¢ Ja0opaTopHOI
MOCY/I0U U 000PYI0BAaHUEM;
® BBEJICHHE B KYJIbTYPY MPOBeACHUS (PU3HMUECKOTO IKCIIEPUMEHTA,
paszeusarouue:
® CO3/IaHUE W YKPEIUICHHE MEXIPEIMETHBIX CBsI3el (U3HKH C YK€ 3HAKOMBIMHU
oOydJaromumMcsl HayKaMu — XUMHEH, OMOJIOTHEeH, MaTeMaTHKOM;
® (03HAKOMJICHHE C METO/IaMH MPOBEJACHUS HAYUYHBIX UCCIIEOBaHUI;
e uH()OPMUPOBAHKUE O COBPEMEHHBIX HANIPABICHUAX PA3BUTHSI HAyKU U TEXHUKH;
e (opmMupoBaHWE WHTEpeca ¥ MOTHBAlMM K JaJbHEHIIEMYy HW3YUYCHUIO
€CTEeCTBEHHOHAYYHBIX AUCITUTIIINH;
e (dopmupoBaHue y oOydarmuxcs yMeHU (HOpMyIUPOBaTh HAYYHBIE TUTIOTE3bI U
apryMEHTHUPOBAHO WX MPOBEPSTH;
e OOBSICHCHHE MPUPOIBI SBJICHUH, C KOTOPHIMH OOYYalOIIWeCs CTaJKUBAIOTCS B
MMOBCEIHEBHOM KU3HH;
gocnumameJibHble:
e (opmMupoBaHKE Y 00YJAFOITUXCS KPUTHUESCKOTO MBITUICHHS;
® CO3/laHWE TTO3WTHBHOTO OMBITA B W3YYCHUH (DU3UKH M €CTECTBCHHO-HAYYHBIX
JTVCLIUTLINH,
® VYKpEIUICHHE YBEPEHHOCTH B C€0€ U CBOUX CIIOCOOHOCTSIX;
e (opMuUpOBaHWE HETATUBHOTO OTHOIIECHUS K YIOTPEOJICHUIO HAPKOTUKOB U
TICUXOTPOITHBIX BEIIECTB, K KYPEHHIO;

7



e (opMUpPOBaHKE U YKPETUICHUE Y 00YUaIOIMUXCsl OEPEKHOTO OTHOIICHUS K TIPUPOJIC
Y DKOJIOTHH.
1.6. Ilnanupyembie pe3yabTAThl OCBOECHUS MPOTrPaMMbI
[TnarupyemMblie pe3yIbTaThl pealn3aiui IporpamMmbl « OnumnuaaHas Gusuka 8
KJIACC: TEOPUS U SKCIEPUMEHT):
JIUYHOCMHbLE:
e (opMHUpPOBAHHE YCTOMUMBOIO HHTEpPECa K H3YYEHHUIO €CTECTBEHHOHAYYHBIX
JUCUUTLINH;
® YKPEIUICHHE TOJIOKUTEIIbHOTO OIbITa PEIICHHs MPaKTUYeCKUX 3a7ad M|
W3Y4YEHUSI IPEIMETA;
® AKTUBH3ALIMS TBOPUECKOTO MBIIIUICHUS U TTOAXO0/Ia K PEIICHUIO 3a]1a4;
® YJIOBJIETBOPEHHE IUYHOCTHBIX MOTPEOHOCTEN B MO3HAHUU MUPA;
® DPa3BUTHEC HABBIKOB B3aMMO/JICUCTBUS C YWiICHAMU PYIIIbI, TPYIIOBOM pabOTHI;
Memanpeomemuule:
e (hopMHUpPOBaHKME YMEHUN TPOBOJUTH MATEMATUYECKHUE PACUETHI;
® YCBOCHHE MPABUJI BEJICHUS JTaOOPATOPHBIX KYPHAJIOB,;
e (hopMHpOBaHUE YMEHUS COCTABIISIThH JICKTPUUECKUE 1IETTH;
® pa3BUTHE YMEHHs (HOPMYITUPOBATH U IMYOJUYHO MPEICTABIATH PE3YJIbTATHI
CBOUX UCCJIEOBAHUI;
® DPa3BUTUE KPUTHUYECKOTO MBIIICHUS;
npeomemmuuvle:
® YCBOCHHUE TIOHSITHUN «MEXaHUYECKOE [IBIDKCHUE», «CHUJIa», «MOJICKYJIay,
«JIaBIICHUEY», «IHEPTUSD», «padoTa» U Ap. 6a30BBIX TEPMUHOB,;
® YMEHHE BBINOJHATh PACUEThl MO HAXOXKACHUIO CPEIHENl CKOPOCTH, CHIIBI,
JaBJIeHUs, paboThI, MOIIHOCTH, SHepruu, KIT/I;
e (opMupoBaHHME TMPEJCTABICHUS 00 OPraHUYECKUX BEIIECTBaX, a TaKxkKe
OCHOBHBIX KJIaCCaX HEOPTraHUYECKUX BELIECTB, UX XUMUYECKUX CBOMCTBAX;
® OBJIAJICHUE HAaBBIKAMH OOpaIIeHus ¢ PU3NIECKUMH MPUOOPaAMHU;
® YCBOCHME MPABUJI TEXHUKU O€30MaCHOCTH MpHU paboTe B 1aboparopuu;
® yYMEHHE MPOBOJAUTH KAUECTBEHHBIN aHAIIN3 pPeaTbHBIX 00bEKTOB;
® HABBIKU MPOBEACHUS O€30MACHBIX JIEMOHCTPAIMOHHBIX IKCIIEPUMEHTOB,;
® YMEHHUE COCTaBJISATb YPAaBHEHHUS: TIOJHBIX W COKpPAIIEHHBIX HOHHBIX,
MOJIEKYJISIPHBIX, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX;
e (OpMHUPOBAHME HABHIKOB PEIICHUS TEOPETHUYECKUX W TMPAKTHYECKUX 3a/1ad
PAa3JIUYHOMN CIIOXKHOCTH;

¢ YMCHHUC ITPOBOJUTL OUUCTKY BCIICCTB, PA3ACIATh KOMIIOHCHTBI CMCCH.



Komnerenuun

B xoxe peanuzanuu mporpamMmbl y 0OyYarouuxcsl MOSIBUTCS BO3MOKHOCTh
c(hOpMHPOBATH CIEAYIONINE KOMIIETCHIINHN:

Yueono-noznasamenvnvie komnemenyuu

CrnocoOHOCTh  CaMOCTOATENIBHO HAXOAWTh IIyTH pEUIEHUS MNpPOOJIEMHBIX
CUTYyallMi W 3a7a4, IPUHUMATh PEIICHUS MPU BHITIOJTHEHUN dKCIIEPUMEHTOB, YMEHUE
Opatb Ha ce0s OTBETCTBEHHOCTh 3a IMPOBEJICHHE JMYHOCTHO-3HAYUMBIX
JIEMOHCTPAIIMOHHBIX SKCTICPUMEHTOB.

DyHKUUOHAIbHBIE KOMNEMEeHYUU

Pa3Butre npoO1eMHBIX 30H B JAHHOM BU/JIE KOMITETEHIIMM, BBISIBJICHHBIX B X0/I€
BXOJIHOTO KOHTPOJISl, B YACTHOCTH YMEHUH JieNlaTh apryMEHTHUPOBAHHbBIC BBIBOJIBI U
MIPEANOJIOKEHNS, BBIABUTATh THUIIOTE3bl, AHAJTU3UPOBATH COJEP)KAHHE TEKCTa,
OIICHWBATh M COIIOCTABJIAThH YHCIICHHBIE TTapaMETPHI.

Hugpopmayuonnvie komnemenyuu

[Touck m Bepudmkarus oOpa3oBaTeIbHBIX MaTepHAIOB B ceTH VIHTEpHET,
paboTa ¢ pecypcamu s moucka utepatypsl (E-library.ru, «Kubepnennnka», Google
Axanemus, ChemPort u npyrue).

OobuieKkynomypHole KOMnemeHyuu

OcBoeHne KyJabTypbl TIPOBEICHHUS HAYIHOTO OJKCIIEPUMEHTA, OCO3HAHHE
BOKHOCTH BIIMSHHUS OTKPHITHA B (U3WKEe W (PU3NIECKON TEXHOJOTHMH Ha >KH3Hb
YEJIOBEKa: YJIyUIICHUS KayecTBa JKM3HHU, YMEHBIIICHHUE COIMAILHOTO HEPABEHCTRA,
u3MeHeHne Ttpaauiui. IloHMMaHue HEOOXOAMMOCTH B3aUMOJACHCTBHUS HAy4YHOTO
COOOIIIECTBA C JIFOJAbMU, OOCYKJICHUS BIUSIHUS HOBBIX OTKPBITUN HA KWU3Hb YEIIOBEKA,
OTKPBITUH W  HW300peTeHWH, BIMUSIONIMX HA OKU3Hb KaXJIOro  4YeJoBeKa
(HEemOmyCTUMOCTh UCTIBITAHUM Ha JIIOJIAX, IPUYMHA 3aMpeTa padoThl ¢ YeTOBEYECKUM
T€HOMOM, aCIEKThI JICUCHUS THKETBIX OOJIC3HEH U T.1.).

Kommynuxamuenvlie komnemenyuu

YMeHne B3auMOJICHCTBOBATh C APYTUMHU YUYEHHKAMH OYHO W JUCTAHITMOHHO,
BBICTPAaWBaTh APYKECKHUE OTHOIIECHUS B KOJIJICKTHUBE, MOICPKUBATH PEOSAT, HAXOAUTH
C HUMH OOIIUE TEMbI TOMUMO (PU3UKH, TEPITUMO U KOPPEKTHO OTHOCUTHCS K HEY1auaM
JIPYTUX, CIOCOOHOCTH periaTh CUTYallMOHHBIE KOH(MIUKTHI, a TaKKe CIOCOOHOCTH
npeaiaraTh, MPOCUTH U MPUHUMATH IOMOIIIb.

Ilennocmmno-cmoicnosvie Komnemenyuu

Oco3HaHWe IIEHHOCTH HAYYHOW NCTHHBI U TIO3HAHUS CYTH SIBJICHUH, BBISBICHHSI
IPUYUHHO-CJICICTBCHHBIX CBS3CH, YKpEIJICHUE TOHMMaHUS IIEHHOCTH CBOCH JKU3HU U
3I0pPOBBS, a TaKXKe XWU3HH W 3JI0POBbS JIPYTHUX JIOJCH, OCO3HAHUE IICHHOCTU
MOJIYYCHHBIX 3HAHUN U IIEHHOCTHU 3HAYUMBIX OTKPBITHH B (DU3MKE, BIMSIONUMU Ha
KU3Hb COBPEMEHHBIX Ttonei. Oco3HaHue cMmbicia BeiOOpa Oymyrieit mpodeccun u
BBICTPAMBAaHUU CBOEH 00pa30BaTeIbHON TPACKTOPHUH.
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1.7. ®opMbl, NOPSAI0K ATTECTALMH M TEKYIIero KOHTPOJIS

B xoxme peanuzanuy IporpamMMmbl IPOBOAMTCS BXOIHOW, IPOMEKYTOUYHBIH,
TEKYILNH, ATOTOBBIA KOHTPOJIb.

BxoaHO#l KOHTPOJIb OCYLIECTBIISIETCS HAa IEPBOM 3aHATHH U IPEIACTABISACT
co00ii TJIaBHBIM 00pa3oM MPOBEPKY (PYHKIIMOHATIBHBIX KOMITETEHIIHH, TOCKOJIBKY Ha
MOMEHT Hauaia oOyudeHus y oOydarommuxcs emé He chOpMHUPOBAHBI MPEIMETHBIC
3HAHMS U YMEHHSI. 3aJaHusl OIIMPAOTCS HAa MaTepHrabl MexX1yHapoIHON IpOrpaMMbl
0 OIlEHKEe 00pa3oBaTENbHBIX OCTIKEHUHN yuammxcs PISA, HCmonb3yeMbIX ist
OIpeieNIeHUs YPOBHS (PYHKIIMOHAIBHBIX KOMIIETEHLUMHI B 00J1aCTH €CTECTBEHHBIX HAyK
i neteit B Bo3pacte 15 ser. IlockoabKy oOydaromyecss Ha MporpaMMe HECKOJIBKO
MOJIOKE€, Ha BBIIIOJIHEHUE 33JJaHUI BXOJJHOTO KOHTPOJISI UM Ja&Tcsi OOJIbIEe BPEMEHH,
yeMm Ha dk3ameHe PISA — 5 3amanmii 3a 15 munyt. [Ipumep 3amanus u KpUTEpUH
OLlcHUBaHUSA puBeneHbl B [Ipunoxenun 1.

Llenp BXOJHOTO KOHTPOJISL — BBISIBUTH IPOOJIEMHBIE 30HBI B (PYHKIMOHATBHBIX
YMEHUSIX OOYyYarolMXcsi, OIEHUTh HX BO3MOXHOCTH MO paboTe C y4eOHBIMU
MaTepuajgamMH, OIpPEAEIUTh BpeMs, HEOOXOAMMOE Ha OCMBICICHHE MaTepuaa,
NOJIBUYKHOCTh HEPBHOM CHUCTEMBI, CTENEHb HHAMBHIyalu3Ma B padoTe, ypOBEHb
camMOOlleHKH. [lo3ToMy Ipu MpOBEIEHUU TECTUPOBAHMS BaXKHO OOpPATUTh BHUMaHUE
HE TOJIBKO Ha MPaBUILHOCTh OTBETOB, HO M Ha TO, KaK OHU OblIK JaHsbl. [IpeBbicun nu
OoOy4Jaromuiicss JOMyCTUMOE BpeMsl WM chopaBuwics panblie? OOpamancs v 3a
MOJICKa3KaMu K JpyruM M mnomoran jgu cam? Kakue pesynbraThl OXKHAAT U Kakue
nonyunsi? Kak npossisin smonuu? UM tak nanee. Ota undopmaius HeoOXxoauma asis
ajlarTalluy M3J1araéMoro Marepuaia ¢ yu€ToM ocoOeHHOCTeN 00yJaroumxcs, YTo0bl
pa3BUTh HEAOCTAIOUIME (PYHKIMOHAIbHbIE KOMIETEHLIUH, a TaKXe JJs yCIEUIHOTO
(dbopMUpOBaHUS B3aUMOJCHCTBYIOIIUX TPYIII.

IIpomexyTOYHBIA KOHTPOJIb IIPOBOJAUTCS 110 PE3yJIbTaTaM U3YUYEHUS KaXI0N
U3 TEM Ha 3aHATHSX, IJ€ 00yYaroImuMcs He0OX0AMMO IPUMEHHUTh Ha MPAKTUKE TO, YTO
OHH YCBOWJIU B X0/i€ M3y4eHUs TeMbl. [[poxoauT B (popme BBIMOTHEHUS MPAKTUYECKON
paboThI, B X0/1€ KOTOPOH 00yHarOIIUECs KOMIUIEKCHO IEMOHCTPUPYIOT CBOY 3HAHUS U
YMEHUS:

® HaAXOJAT HOBYIO M HCIIOJIB3YIOT YK€ MMEIOLIYIOCS HHPOPMAIIHIO;

® [IPOBOJAT TEOpPETHYECKOE OOOCHOBAaHWE, 3aMMUCHIBAIOT (PU3MUECKUE 3aKOHbI,
BBITIOJIHAIOT HEOOXOIMMBIE PACUETHI;

® [IPOBOJST DKCIEPUMEHT;

e 0(OPMIISIIOT pe3yJIbTAThl CBOCH paOOTHI B )KypHAJIE.

Pe3ynbrarel paboThl 0O3BYyUMBAIOTCS MEAArory U CAAIOTCS B BUJE JKypHaia.
Taxkke BO3MOXXHO IPOBEACHHUE TECTUPOBAHUN, €CJIIM BBIIIOJHEHUE IIPAKTUYECKOU
paboThl HEBO3MOKHO.
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Kpurepuu oueHKH YPOBHSI T€OpPeTHYECKOH MOATOTOBKH: OCMBICIIEHHOCTD U
cB00O/Ia HCIMONB30BAHUS (PUBNYECKUX TEPMUHOB, YMEHHUE BBIABISATh NPUUYMHHO-
CIIICTBEHHBIE CBSI3M MEXJy HaOIIOaeMbIMH SBJICHUSMU HAa OCHOBE 3HAaHUM
(u3NYECKUX 3aKOHOB.

Kpurepuu oieHk# ypoBHSI IPAKTHYECKOI MOATOTOBKH: YMEHHE IPOBOAUTD
OKCIIEPUMEHT C COOJIOACHMEM TMpaBWJI TEXHUKH O€30MacHOCTH, MpPOBEpKa
7a00paTOpPHOTO >KypHajla Ha DSJIEKTPOHHOM WM OyMa)XHOM HOCHTENE, OLIeHKa
KayecTBa OMUCAHHUS HaOMIONEHUH H TPaMOTHOro (HOPMYIHUPOBAHUS BBIBOJIOB
HKCIEPUMEHTA.

Kpurepun ouneHkH ypoBHSI Pa3BMTHSI JHYHOCTHBIX Ka4yeCTB: KyJIbTypa
NOBE/ICHUS, YMEHUE IUJIaHUPOBATh M PACHpPENEsATh BPEMs B XOJA€ IMPAKTUYECKUX
paboT, coOII0IeHNEe AUCIUTIIIMHBI U MTPaBUI 0€30MacHOM pabOThI, AKTUBHOE y4acTHE
B IPYNIIOBOM paboTe, MOMOIb U NOJAEPKKa IPYTUM 00yHarouuMcs, a TAKKE YMEHHE
IPUHUMATh U MPOCHUTH MTOMOIIb y JAPYTUX YYaCTHUKOB 00pa30oBaTENIBHOIO Ipoliecca,
AMOIIMOHAJIBHOE y/IOBJIETBOPEHUE OT COBMECTHOW pabOThI C €IMHOMBIILICHHUKAMH,
TBOPYECKOE OTHOIIEHHE K BBIIIOJHEHUIO ITPAKTUYECKOTO 3a/1aHHUS.

Kpome Toro, mpomexyTO4HbIi KOHTPOJIb MOXET OBITH IMPOBEIEH B (opme
TECTUPOBAHUS, TJAOOPATOPHOM pabOThI, aHAIHM3a PEaTbHOIO OOBEKTA.

TecTtupoBanne NMPOBOAUTCS JJIsI MPOBEPKHU 3HAHUM U YMEHUUN, TIOJIYYEHHBIX BO
BpeMs U3y4eHUs TeMbl «BBosIHOE 3aHsATHEY. DTa (hopMa KOHTPOJISA SBJIsETCS Hanboee
MOAXO/SIIEH, TOCKOJIBKY B 3TOM TeMe 00y4aroluecs y3Hat0T MHOTO HOBBIX TTOHSITHIA
U TEOPETUYECKUX CBEACHHI, HEOOXOAMMBIX i JanbHeiuiend padoTel. Bo Bpems
TECTUPOBAHUS JIOMYCKAETCS HMCHOJIb30BAaHUE KaK 3aKPBITBIX BOIPOCOB C BBHIOOPOM
OJTHOTO MJIM HECKOJIbKMX OTBETOB, TaK M OTKPBITHIX, IJI€ CJIEAyeT HAImucaTh OTBET
CaMOCTOSITEIIBHO.

@opMa NIPOMEKYTOUHOTO KOHTPOJIS MOApPa3yMEBAaET pEIICHHUE 3a1ad MU
IPOBEICHUE TMPAKTUYECKON paboTel. B xome 3aHaTHs oOydaromiyecss Hayrajn
BBIOMPAIOT OWJIET C 33JJaHWEM U MPUCTYNAIOT K BBIIOJHEHUIO TEOPETHUECKOW YacTH.
[locne cpaun OnaHka ¢ OQOPMIIEHHBIMHM 3aJadyaMH, OOYYAlOLIMICSA TMOJIy4aeT
KOMIUIEKT 000py/0BaHUs JIJIsl BHIOJHEHUS MTpakTHUecKoi padboThl. 1o 3aBepieHuto
AKCIIEPUMEHTAJIbHOW paboThl oOydwarommecs yOHpaloT cBou paboune MecTta u
oopmisaroT abopaTopHbIi KypHal. XKypHan mpoBepsieT menaror, KOMMEHTHPYET
3aIliCHU U 3a€a€T BOMPOCHI, BEICTABIISET OLICHKY.

BaxxHO OTMETHUTb, YTO MPOBEACHHE TUCTAHIMOHHOW JabOpaTOpHOMl pabOThI
HEBO3MOXKHO 0€3 B3aMMOJEUCTBHUS C OOy4aroUIMMCsl MO Ty CTOPOHY 3KpaHa. Ecnu
nejaror 3aHsAT paboTod ¢ pedsTamu B jJabopaTopuu, TO Haubosee 3(pQPpexTuBHON
dbopmoii siBIsieTcs paboTa B mape ¢ ApyruM obOyuarommuMmcs. OO0ydaromuics MOXKET
HOMPOCUTD MOKA3aTh OIBIT MO TeME JJaOOPaTOpHON pabOThI, MPEATIOKUTH CBOU UICH.

[ToompsieTcst u coBMecTHasi paboTa U B3aUMOIIOMOIIIh OO YJarOIINXCSI KaK B OUHOM, TaK
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U B UCTAaHIIMOHHOM (hopmaTe. DTO HE TOJBKO YKPEIUIET CBSI3M B KOJJICKTUBE, HO U
nenaet padboTty OoJiee MPOAYKTUBHOM M O€30TacHOM.

[To 3aBeprieHnn uzyueHus TeMbl «PaboTa U sHEprus» 00ydarouuecs T0IKHbI
BBIOpATh HCCIEAOBATENbCKYIO 3a7auy U pemutb e€. [Ipumep ucciegoBaTelbeKoi
3a/1aud U KpUTEpUU €€ OlleHMBaHus NpuBencHbl B [Ipunoxkenun. Beimoinenue 3Toit
pabOThI TO3BOJISAET OOYJAIOIITUMCS PUMEPUTH Ha ce0s1 pOJIb (PU3HKA-HUCCIICTOBATEIIS,
a TaKXXe Peaarn30BaTh CBOW MHANBUAYAIbHBIN ITO3HABATEIbHBIA HHTEPEC.

HNTOroBplii KOHTPOJIbL OCYHIECTBIISICTCS. B BHUJIC€ MPOBEACHUS OJUMITHAAJIBI.
[ToapoOHbIe KpUTEPHUM OIICHUBAHUS, a TAK)KEe TPEOOBAHMS K UCTIBITAHUIO ITPUBEJICHBI B
[Tpunoxenuu. BocniurareabHbIi KOMIIOHEHT 3aKJII0YAETCS B TOM, YTO 00yYaromuecs
HE MPOCTO MUIIYT OJUMIIUATYy — OHU MPOBEPSIOT CBOM HABBIKU U 3HAHUS, TOTYyYCHHBIC
B TEUCHHM U3YYEHHUS Kypca. IDTO YKpEIUIsieT CaMOOLIEHKY JAeTel, Bepy B CBOHU
BO3MOXXHOCTH, a TAKXke 3aBepiaet ((OpMUPOBAHUE TTOJIOKUTEIBHOTO ONBITA U3yUCHHUS
(bU3UKH, TOCTUKEHUE KOTOPOTO U SIBISICTCS TJIAaBHOM 11€J1bI0 OCBOEHUSI IIPOTPAMMBI.

[TapannensHo ¢ Hanbosee BaXXHBIMU ATallaMH KOHTPOJIS BO BpeMs H3yUCHHS
KQKJI0M TEMBI OCYIIECTBIISETCS TEKYIUH KOHTPOJIb. DTO MOKET ObITh YCTHBIN OIPOC
win Oecena, perieHre MpoOJEeMHBIX 3ajlay, MPOBEpPKa BEIACHUS J1abOpaTOPHOIrO
JKypHajia, BBIMOJHEHUE YNPAXKHEHUW B OYHOM WJIM JUCTAHIIMOHHOM (dopmare,
MPOBEJICHUE TEMATUYECKUX WIP, KBECTOB M BUKTOPHUH. Llenb Tekylero KOHTpos —
OIICHUTh KA4€CTBO IMOJYyYaeMbIX 3HAHUW U YMEHHUH, BBIIBUTH MPOOJEMHBIC 30HHI,
4yTOOBI BOBPEMSI CKOPPEKTUPOBATH OOPA30BATENIbHBIM MPOIECC, 3aKPEMUTh yCIEXU
peosT. Takoli KOHTPOJIb MO3BOJIET KAKIOMY PEOCHKY BOBJIEULCS B 00pa30BaTEIbHBIN
MPOILIECC U TTOOIIPSET B3aUMOICHCTBHUE 00YJAIOITUXCS APYT C APYTOM.

JTanbl KOHTPOJIA COTJIACyIOTCS C IEPEYHEM U3YYaEMbIX TEM:

Ne | Tema KonTpoJsiupyeMbie HaBbIKU dopma KOHTPOJIS
1 | OcHOBEI [Tonumanue nousaTuit abcosoTHast U | BXoAHOM KOHTPOJIb.
W3MEpPEHUM MPU | OTHOCUTEbHAS TOTPEIIHOCTH. Tecr.
pelieHun YMeHue 3anuchiBaTh Pe3yabTaTh
OJIMMIIMATHBIX n3Mepennil. [loHnManue oHSITHs
3ajau MOTPEIIHOCTh KOCBEHHBIX

IIPAKTHYCCKOI'O I/IBMepeHI/II\/JI.

Typa.
2 | TeruoBble [ToHnManue NOHATUHN TEIIIOEMKOCTH | [IpoMexyTouHbII
SIBJICHUSL. Tela M TEIUIOEMKOCTb BEILIECTBA. | KOHTPOJIb.

YpaBHeHue TerioBoro Oananca s | Pemenue 3amad.
T€JI, TEIUIOEMKOCTH KOTOPBIX 3aBHU-
CUT OT TeMreparypbl. OcoGeHHOCTH

CPEACTB U3MEPEHUN TEMIEPATYPHI.
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3 | ®a3oBrie
TIEPEXOIBI.

[Tonumanue noHATUH: «(ha30BbIH Me-
pexon». Pemenue 3amad Ha cocTas-
JICHUE TEIUIOBOTO OajlaHca B CHCTe-
Max ¢ (pa3oBbIMHU TepexonaMu. Ter-
JIOBBIE MMOTEPH U TEIIONMTPOBOJHOCTb.
KoaddunmeHTt nose3Horo aeucTBus
TEIUTOBBIX IBUTATENEH.

[IpomexxyTouHbIM
KOHTpOJIb. Pemenue
3a1ad4.

4 | DnexkTpuuecKui

IToHuMaTe 4TO TakKoe

[TpoMeXyTOUHBINM

TOK. JNEKTPUYECKUHN TOK U CPEACTBA KOHTpOJIb. Pemenne
WU3MEPEHNUS IS DIEKTPUIECKUX 3az1ay.
Benu4MH. 3akoHbl Kupxroga u nx
VICIIOJIb30BAHUE B PELICHUN 3a/1a4.
5 | Ontuueckue IloHnMaHue 3aKOHOB M TEPMUHOB: | [IpomMeKyTOUYHBIN

SIBJICHUSL. NPSIMOJIMHEWHOE PaclpOCTpaHEHUE | KOHTPOJIb. Pemenune

ceeta. Tenun. OrtpaxkeHue cCBeTa. | 3a1ad.
[Imockue 3epkama. IIpenomiienne
ceera. Jlunsel. [loctpoenue n3zobpa-
KEHUsl B nuH3ax. ONnTuueckue mpu-
Oopwl, X0 Jy4dedl B ¢oToarrmapare,
Teneckone-pediektope u pedpax-
Tope. PacnipocTtpaneHnue cBeTta B on-
TUYECKH HEOAHOPOAHOU cpene. Mu-
paXu U Ipyrue NpupoaHbIe ONTUYE-
CKHE SIBJICHUSI.

6 | Pazbop O060011eHNE METOIOB PEIICHUS [IpomexxyTouHbI
OJINMITUATHBIX OJINMITUAHBIX 3a7a4. KOHTpOJb. Pelienue
3a7a4  TEKYLIUX 3aaad.

OJIMMITUA]T

7 | UtoroBas YMeHue pemarh OJIMMITHATHbIC Hrtorossrit
OJINMITHA/IA. 3a/1aHUsl PETMOHAILHOTO ATamna 3a 8 | KOHTPOJIb.

KJI1acc. Onumnuana.

[Ipumepbl  KOHTPOJIBHO-U3MEPUTENBHBIX  MAaTEpPUAJIOB  MPUBEIICHBI

[Tpuiioxxenusx.

1.8. Bo3pacTHbIe 0CO0EHHOCTH 00YYAOLIUXCS
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B peanuzamuy mporpamMmbl y4acTBYIOT 00yUarOIMUXCs BO3pacT KOTopbix 14-15
net. UM mpucy1ia BeicoKas o3HaBaTeNnbHas akTUBHOCTh. [logpocTkoBas rpymma 14-
15 net xapakTepu3yeTcsl BHICOKOW MPUBEPKEHHOCTBIO K TPyMIE UM MOTPEOHOCTU K
JMYHOCTHOMY CaMOOIPEACIICHUI0. ITU MOTPEOHOCTH MOTYT OBITh YJIOBJIETBOPEHBI 32
CU€T BBIMIOJIHEHUS TPYIIIOBBIX 33]1a4, a TAKXKE 3a CUET PEHICHUS PEaTbHBIX MPOOIIEM.
Taxxe 11t MOAPOCTKOB OyAET OUEHb 3HAUUMO MMOKa3aTh Ce0s U MPOJAEMOHCTPUPOBATH
CBOM YMEHHMSI Ha ITyOJIMYHOM MEPOIPUSATUHN, CPEIA CBEPCTHUKOB U UX POJUTENCH.
1.9. Cpoxu peaqu3zanuu NporpaMmbl
O6bem nporpammsl: 144 yaca.
Cpoxk peanuzaiuy o0pa3zoBaTeIbHOM MporpaMMbl: 9 MecI1IeB.

Paznea 2. Coaep:xkaHue NporpaMmabl

Y4eOHbIi IU1aH
JAOIOJHUTEJIbHOM 00111e00pa30BaTe/IbHON 001epa3BUBAIOLIEH IPOrPAMMBbI
«OnumnuaaHas pusnka 8 Kiacc: Teopusi M IKCIEPUMEHT»

N T KoumnuecTrBo yacos dopma U THII
° eMa
Bcero | Teopus | IIpaktuka KOHTPOJIsA
OcCHOBBI
M3MEPEHUN TTPU
pelIEeHn Bxonnoii
1 | onuMIUaIHBIX 8 2 6 KOHTPOJIb.
3a71a4 Tecr.
PaKTUYECKOTO
Typa.
[TpomexxyTOUHBIN
Tennosele P -
2 18 6 12 KOHTPOJIb.
SIBJICHHUSL.
Pemenue 3anay.
[TpomexxyTouHbIN
®dazoBbIe P Y
3 24 8 16 KOHTPOJIb.
IePEXO/IbI.
Pemenue 3amay.
. ITpoMeKyTOUHBIN
DJIEKTPUUECKUM
4 50 10 40 KOHTPOJIb.
TOK.
Pemenue 3agau.
[TpomexxyTouHbIN
Onruueckne P .
5 34 10 24 KOHTPOJTb.
SIBJICHUSL.
Pemenue 3amay.
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Paz36op .
[TpoMeKyTOUHBI
OJIMMIINAIHBIX
6 6 0 6 KOHTPOJb.
3a/1a4 TEKYIIUX
Pemenne 3amay.
OJIMMITHAT
Hroroseit
HUrtorosas
7 4 2 2 KOHTPOJIb.
OJIMMIINAAJIA.
OmnuMmnaza.
Bcero: 144 38 106

KanennapHo-yueOHblii rpapuk

JAOIOJHUTEJIbHOM 00111e00pa30BaTe/IbHOM 001epa3BUBAIOLIEH IPOrPAMMBbI
«OnumnuaaHas pusnka 8 Kiacc: Teopusi M IKCIEPUMEHT»

Ton Hara Hara Bcero KosauuecTn —
00y4eHmn HAYAJIa | OKOHYAHHUA | y4eOHBIX | O Y4eOHBIX -
3aHATHI
3 o0yuyeHust | 00y4eHUs HexeJIb 4acoB
2 pa3za B
1 15.09.25 31.05.26 36 144 HEJICITIO TI0
2 yaca
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Coaep:xanue nporpammsl «OnumnuaaHas pusnka 8 Kiaace: reopus u
JIKCIIEPUMEHT)

Tema 1. OcHOBBI M3MepeHHUIl PU PelIeHUU OJTUMIIHAAHBIX 32124 MPAKTHYe-
CKOro typa (8 u)

Teopus (2 u)

AOGcoII0THas M OTHOCUTENbHAS NorpemHocTd. O 3anucu pe3ybTaToB U3Me-
penuid. [TorpenHocT KOCBEHHBIX U3MEPEHUN.
IIpakTuka (6 4)

N3mepenue manbix aiivH. Kak mojb30BaThCsl MITAHTCHITUPKYJIEM. AOCOIIOT-
Has U OTHOCUTEIbHAS norpemHocTy. O 3anucu pe3ynbTaToB n3mepenui. [lorpem-
HOCTH KOCBEHHBIX M3MepeHHd. OLieHKa 00BEMOB TeIl CI0KHON (GOpMBbI IO hopMyIIe
CumrcoHa. Vcnosib30BaHME METO/1a aHAIM3a PA3MEPHOCTEN ISl PELICHUs 3a1a4 U
UX IIPOBEPKHU.

Tema 2. TensioBble siBjaeHus (18 4)

Teopust (6 1)

TemmoeMKOCTh Tella M TEIIOEMKOCTh BEIIECTBA. YpaBHEHHE TEIUIOBOTO Oa-
JaHca JUIA TeN, TeTUNIOEMKOCTH KOTOPBIX 3aBUCUT OT TemmepaTypbl. OcoOeHHOCTH
CPEICTB U3MEPEHUN TEMIIEPaTyphI.

IpakTuka (12 4)

3aaun Ha ypaBHEHHE TEIUIOBOTo OanaHca. ['paduueckue 3aaun Ha TEIJIOBbIE
MIPOIECCHI. Y paBHEHHE TETIJIOBOTO OaaHca JIsl Tell, TETUIOEMKOCTH KOTOPBIX 3aBUCUT
ot Temneparypsl. JlabopatopHas padbora: Temneparypa cmecu xxunkocreid. Jlabopa-
TopHas padoTa: OnpeneneHue yaeabHON TEITOEMKOCTH BOABI C TIOMOIIBIO 3JIEKTPO-
yallHUKa C HEU3BECTHOM TEIIOEMKOCTRIO. JITabopaTopHas paboTa: DKBUBaJIECHTHOCTh
TEIJIOTHI U paOOTHI.

Tema 3. ®a3zoBble nepexoabl (24 4)

Teopus (8 u)

dazoBbie Tiepexoibl. PemeHue 3aa4 Ha cOCTaBiIeHUE TEIUIOBOrO OajaHca B
cucremax ¢ pazoBbIMH MepexoaamMu. TermioBble NOTEPU U TEIIONMPOBOIHOCTh. Koad-
(UIUEHT TOJIE3HOTO JICUCTBUS TETUIOBBIX TBUTATENICH.
IpakTuka (16 4)



dazoBbie nepexoabl. Perienne 3a1ad Ha COCTAaBJICHUE TEIUIOBOTO OanaHca B
cucteMax ¢ (a3zoBbiMU nepexonamu. [loctpoeHue rpa@ukoB Mo 3KCIEPUMEHTATb-
HbIM JaHHbIM. JlaboparopHas padota: M3MepeHne COOTHOIIEHUSI MAacC BOJIbI U JIbja
B TAOILIEM CHere. 3aauu ¢ rpadpukamu. ['padrueckne MeTo bl HaX0KIEHUS MOLIHO-
cTu. Penienne 3a1ay 1j1si CUCTEM C HEONPEIEIEHHBIM KOHEUYHBIM COCTOsIHUEM. Peme-
HUE 3a/1a4 Ha pacyeT MOIIHOCTH TEIUIOBBIX MOoTeph. Jlabopartopuas padota: U3mepe-
HUE K03(pPUIMEeHTa TOJIE3HOTO ACUCTBUS TETIOBOTO JIBUTATEIIS.

Tema 4. Jnexrpuueckuii Tok (50 u)

Teopus (10 u).

DNEKTpUUECKUN TOK U CPEICTBA U3MEPEHUS IS DJIEKTPUUECKHUX BEIMYUH. 3a-
KoHbI Kupxroga u ux ucnonb3oBaHue B pEILICHUH 3ajad.
IpakTuka (40 4).

Pabora ¢ mynbTuMeTpoM. JlTabopartopHas padota: MzmepeHue conpoTUBICHUH,
HaIpsKEHUM U TOKOB B Pa3JIMYHBIX cllydasx. Pemenue 3agad Ha pacyeT napaMeTpoB
MPOCTHIX DIIEKTPUUECKUX IIETICH.

Tema 5 OnTudeckue sijieHus (42 4)

Teopus (10 4)

[IpsamonuHeiliHoe pacnipocTpaHeHue cBera. Tenn. Orpaxkenue ceera. [nockue
3epkana. IIpenomiienne cBera. JIunzel. [loctpoenue nzoopaxkenus B inH3ax. ONTu-
yeckue mpuOopbl, X0 Jydyeil B ¢oToanmapare, Teneckorne-pediaexkrope u pedpak-
Tope. PactipocTpanenue cBeTa B ONTUYECKH HEOJAHOPOHOM cpene. Mupaxku u apy-
r'vie MPUPOIHBIE ONITUYECKHE SIBJICHHUSI.

IIpakTuka (24 4)

Pemenue mpsmMbIX U 0OpaTHBIX 3a7a4 HA MOCTPOCHUE 00JIACTH TEHU U TIOJTY-
TeHu. PelieHre 3a7a4 Ha mOCTpoeHUe N300pakeHus B cucteme 3epkait. Jlabopatop-
Has pabota: M3yuenue chepuueckux 3epkai. JlabopaTopnas padota: Mzmepenue mno-
Kazaresns TpejaomsieHus: cpenabl. JlabopaTopHasi pabota: ompenesieHre (POKYyCHOTO
paccrosiHusl NMUuH3bL. PellieHne 3aa4 ¢ MCMoiab30BaHUEM (OPMYIIbl TOHKOW JIMH3BIL.
JlabopaTopHas pabota: X0 Jy4deil B ONTUYECKON cHUcTeMe Tiia3a. bim3opykocTs u
JATbHO30PKOCTh. Pemenne 3amad Ha pacdyeT cucteMbl auH3. JlabopaTopHas padoTa:
N3ydeHne onTH4eCcKOro Ceporo SiiukKa.

Tema 6. Pazoop omuMnuagHbIX 32124 TEKyIUX oJuMnuaj (6 4)
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IIpakTuka (6 1)

Penienne KOMIUIEKCHBIX SKCIIEPUMEHTAIIBHBIX 33/1a4 HAa HAX0K/ICHUE 3HAUCHUS
bu3nueckoil BEIWYMHBI TOCPEJICTBOM OJHOKpATHBIX u3MepeHuil. Pemienue
HKCIIEPUMEHTAJIBHBIX 337lad Ha HAXOXKJEHUE 3HAYCHUS (PU3NYECKON BEIUYUHBI
MOCPENICTBOM cepun m3MepeHuit. [locTpoenne rpadukoB W UX JHHEApU3AITHS.
Pemienne SKCIIEpUMEHTANBHBIX 3aa4 HA HAxXO0XKJICHUE 3aBUCUMOCTH MEKIY
U3MEPAEMBIMU BEJTUUYNHAMMU.

Tema 7. UTorosas oaumnuajaa (4 4)

Teopus (2 4)
Pemenune 3a1au TeopeTHUECKON YaCTH.
IIpakTuka (2 4)
Peuienne ucciaenoBaTenbCKoOM 3aa4i IPAKTUYECKON YacTH
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