MHCTUTYT CTPATETNU B N ®
] PASBUTIYG OBPA3OBAHMY CepoCccuUnckMn cemmnHap «PopmmpoBaHme 1 oLeHka

. YHKLNOHANbLHOW rpamMOTHOCTU»

BIOAKETHOE HayYHOe yupexaeHue

PopmupoBaHue n oLeHkKa
€eCTeCTBEeHHO-Hay4YHON rpaMOTHOCTU B
cucTtemMe BHYTPULLKONbHOIo
MOHMTOPUHIra KayecTsa obpasoBaHus

pens, 2024 200a



Llenn 1 3aaa4um BHYTPULLKO/IbHOrO MOHUTOPUHTIA
ecTeCTBEHHO-Hay4YHOU rPaMOTHOCTHU

Llenb: noBbilleHUe KauyecTBa ecTeCTBEHHO-HAay4YHOro o6pasoBaHuA B
LUKO/Ie B acNeKTe OBNaAeHUA KOMNEeTeHUUAMMU eCTeCTBEHHO-Hay4YHo
rPAaMOTHOCTHM

3apaun:

° CDI/IKcaLI,I/Iﬂ YPOBHA eCTeCTBEHHO-HayLIHOl\/ﬁ NMPamMoOTHOCTU y4alLUXCA B ﬂ,aHHblﬁ
MOMEHT BpeMeEHU U BblABIEHNE AUHAMUKU B UISMEHEHUN 3TOTO YPOBHA Ha
onpeaeneHHom BpemMmeHHOM OTPeE3KeE.

*  AHa/M3 1 UCNONb30BaHNE PE3YbTaTOB MOHUTOPUHIA ANA NPUHATUA
060CHOBAHHbIX PeLLIeHUI MO COBEPLUIEHCTBOBAHMIO NPEnoaaBaHms
eCTeCTBEHHO-HAy4YHbIX NPeaMEeTOB.

* [MonyyeHune 06bEKTUBHbBIX AaHHbIX O PYHKLUMOHUPOBAHUN N PA3BUTUN CUCTEMDI
ecTecTBEeHHO-Hay4YHOro ob6pasoBaHMsA B LUKOJIE, BKAOUYAs TOTOBHOCTb yYnTenemn K
bOPMUPOBAHUIO €CTECTBEHHO-HAY4YHOM rPaMOTHOCTM.



beccmbICN@HHO K MOHUTOPUTbL» TO, YTO
He GOpMUPYETCA CUCTEMATUYECKH B
pamKax yyebHoro npouecca!



Pe3ynbTaTbl BbINOJIHEHMA ANATHOCTUYECKOW PaboTbl NO
GYHKLUMOHANbHOM rPaMOTHOCTU (Ha Nnpumepe permoHa N)

YcnewHocTb
BbINONHEHUA Bca
AMNarHoctuyeKkoit | pabora | Mar_T dun_I Ect_I
pa6otbl (cpeaHumn
6ann B % ot
MaKCUMa/IbHOrO)
37 36 41 33 40

8 Knacc 37 36
(2022 ropn)

8 Knacc 36 34 29 47 34 36 43
(2023 ron)



OAWH N3 UHCTPYMEHTOB CUCTEMATUYECKOTO
bopMUMUPOBaAHMA €CTECTBEHHO-HAY4YHOM FPAMOTHOCTU —
BK/IlOYEHME 334aHNIK NO eCTeCTBEHHO-HAay4YHOW
rPAaMOTHOCTU B MOYPOYHOE NJAaHUPOBAHUE U3YYEHUA
y4yebHoro npeamera.

CM. Ha c/ieayloLem cnaige npMmep NoypoYHoOro naaHMpPoBaHUA
n3 «KoHCTpyKTOpa pabouynx nporpamm» Ha noptane EguHoe
coaeprkaHme obuiero obpasosaHus https://edsoo.ru/konstruktor-
rabochih-programm/



https://edsoo.ru/konstruktor-rabochih-programm/
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Mcnonb3oBaHme 6aHKa 3a4aHUM NO eCTeCTBEHHO-HAYYHOM FPaMOTHOCTM B

NOYPOYHOM NaHUpoBaHUKU. Mpumep: pnsnKa, 8 Knacc

Tema ypora JomawHee 3agakKe K CAEAYIOWEMY YPOKY
OCHOBHBIE NONDHMEHKMA MOAEKYNADHO-KHHETHYECHONW TROPHM M MX ONbITHE [loMawHee 3agakme
Macca W pa3smep aToOMOB M MOAEHYA AomalwHes 3aaalne
Mogen TBEpRCTo, MHAKOrS M razcobpaivoro COCTORHKA BRLLECTE] JonmawHees 3agakme
OGBACHEHWE CBOACTE TEEDOND, MHMAKOMO ¥ ra3cobpasHore cocToAkKi e JomalwHee 3aganqe
Kpucrannwueckye v amepdHeie Tena AsmawHee 3agakqe
CMauMBaHKE W RAaNKANADHOCTE. NOBEPXHOCTHOR HATAMEHHE AomalwHes 3aaalne
TennoBoe PACIIKPEHKE W CHATHE AomalwHes 3aaalne
TemnepaTypa. CeA3s TeMNEpaTypel CO CHOPOCTBI0 TENACBOIO 4BMMHeH A 4 [JoMawHee 3agakme
BHYTpeHHAR 3HepriA. Cnocobbl H3IMEHEH KA BHYTDEHHEH JHEPrMKM AsmawHee 3agakqe
Buasl TENNONEpeaaun JonawHes 3agakme
Ypox-koHdepeHuma "TpakTHYecHoe KCNOAE30BAHHME TENACBEIX CEOACTDE B JoMaluHes 3agakme
KoauyecTso Tennotel. YOenbHaA TRNAOEMHOCT Jomawnee 3agakue

YpasHeHde Tennosoro Ganadca. TennsobMmed W TennoBoe pasHosecHe  [omMawHes 3agakKe
NaBopatopran pabora "Moconenosanye ABNEHWA TENNOOBMEHS NPW cvel [omMaluHes 3a0akHKne
PacyeT KOMMYeCcTsa TENNCTE, HEoOXOAUMOTD ANA HAFPEBAHKA TENa M Bbld JomalwHee 3aganme
NaBopatopran paboTa "OnpegeneHKe YoeneHOR TENNCEMHOCTH BEWecTE JoMaluHEs 3a0aHme
SHEPrHA TenAMBa. YaensHan TennsTa cropadua JlomawHee 3agaxue

MnapAeHWe ¥ OTEEPASBAHHE HPWCTANNHYECKMK TEN. YARABHAA TenaoTa M [JomMaluHes 3a0aHme
NabBopatopran paboTa "OnpegeneH ke YoeAsHOR TENACTE NAABNEH KA Nb JoMaluHes 3agakme
MNapocbpazopanue u KoHgeHcauMa. Henapexnye AsmawHee 3agakqe

Kunerwe, YaensHasa tennota napoobpaszosanka W KOKAEHCALMA, 3apMckl JonmaluHes 3agakme

BnasmHocT Bo30yxa. NabopatopHan pabota "OnpefeneH|e OTHOCHTEALR [JomMalHEes 330aHHe

330aHKA N0 ECTECTBEHHO-HAYYHOR FPamoTHOCTH

Mouemy METENN KAMKETCA XONOAHEE, YEM gepeso?
http://skiv.instrao.ru - 6 Knacc

ConMue HarpeeT sogy

hittp://skiv.instrac.ru - 8 knacc

Tepmoc

http://skiv.instrao.ru - 5 knacc

YTo TaKoe cHer?
hittp://skiv.instrao.ru - 6 knacc

Mywka oA cHera
http://skiv.instrao.ru - 5 knacc

BonweSHbIA wyBLIKH
http://skiv.instrao.ru - 7 knacc

Boga wa cTérnax
http://skiv.instrac.ru - & knacc



[narHoctmnyeckue pabotbl Ha nopTtane PILL —
OAWH N3 MHCTPYMEHTOB MOHUTOPUHTA
eCcTeCTBEHHO-HAY4YHOW rPaMOTHOCTM



AnarHoctuueckue paboTbl Ha nopTane
POCCMIACKOM 31eKTPOHHOM LWKOAbI:
ecTecTBeHHO-Hay4Has rPamoTHOCTb

o 8 Knacc

1. EcTecTBeHHO-Hay4YHas rpamoTHOCTb. [lnarHoctuyeckas pabota (2020), BapuaHT 1

2. EcTecTBeHHO-Hay4YHas rpamoTHOCTb. 8 Knacc. lnarHocTuyeckana pabota (2020),
BapuaHT 2

3. EcTecTBeHHO-Hay4YHas rpamoTHOCTb. [lnarHoctmyeckas pabota (2021), BapuaHt 1

4. EcTecTBeHHO-Hay4YHas rpamoTHOCTb. [lnarHoctuyeckas pabota (2021), BapuaHT 2

5. EcTecTBeHHO-Hay4yHaa rpaMoTHOCTb 8 Knacc. AmnarHoctnyeckas pabota 2022.
BapuaHT 1. 40 MUHYT.

6. EcTecTBeHHO-Hay4Han rpaMoTHOCTb. 8 Knacc. AnarHoctnyeckas pabota 2022.
BapuaHT 2. 40 MUHYT.

9 Knacc

1. EcTecTBeHHO-Hay4HaA rpamMoTHOCTb. [lnarHocTnyeckan pabota (2020), BapuaHT 1

2. EcTecTBeHHO-Hay4HadA rpamMoTHOCTb. [lnarHocTnyeckan pabota (2020), BapuaHT 2

3. EcTecTBEHHO-Hay4YHas rPamMoTHOCTb. [larHoctmyeckas pabora (2021), BapuaHt 1

4. EcTecTBEHHO-Hay4YHas rPamMoTHOCTb. [larHoctmyeckas pabora (2021), BapuaHT 2

5. EcTecTBEHHO-HAy4YHasA rPAaMOTHOCTb. 9 Knacc. inarHoctmyeckas pabota 2022.
BapuaHTt 1. 40 MUHYT.

6. EcTecTBEHHO-HAy4YHasA rPAaMOTHOCTb. 9 Knacc. inarHoctmyeckas pabota 2022.

BapuaHT 2. 40 MUHYT.



C NOMOLLLbIO ANArHOCTUYECKMX PADOT OLEHMNBAEM,
eCTb /I ANHAMMKA NO KaxKA0U U3 KOMNETEeHU NN
ecTecTBeHHO-Hay4YHOW rPamMOTHOCTM.

dukcnpyem npodbnemsl. [lenaem BbiBOAbI.



HayyHoe 0b6bAcHeHMe ABNEeHUI. 8 Knacc

Yypo npuponpk! (K pucranibl)
3amanue 1/5

lpoyumatime mexcm «4yd0 npupodbi», PacrionoX eHHbIL
crpaea. 3anuwiume ceoli omeem Ha 60ripoc.

Kakne nayunble (akThl, YCTAaHOBIICHHBIE COBPEMEHHBIMH
yu€HBIMH, JOKa3bIBAIOT, YTO 13Ta CpPEJIHEBEKOBAs THIIOTE3a

ueBepna? [lepeunciure GpakTsl.

Sanuwume csoli omeem.

Yyno npupone!

B cpennme Beka MOQM AyMand, 9TO YaCTO BCTPEYAIOIIUECS CPEOH MHHEPAJIOB
KPUCTAIUTBI TOPHOTO XpycTaiis (KBapla) U KPUCTAILIBI JIbJa — OJJHO U TO K€ BELIECTRO.
OHH 1oJaraiy, 4To JIEA, HaXOSCh [UIMTEIBHOE BPeMs B ropax, Ha CHJIBHOM MOpO3e,
OKaMEHEBAEeT, TePsIeT COCOOHOCTH TAsITh U NPEBPAIIacTCs B MPO3PAaYHbIN KBapIl. JI&n
W TOPHBIH XpyCTadh OO0O3HAYall OJHHM H TEM JK€ CJIOBOM «KPUCTAIIIOCH.
CymiecTBOBaIO MHEHHE, YTO JIEA CTAHOBHUTCS XPYCTalIEM Uepe3 HECKOJIBKO BEKOB, a
XpyCTadb B CBOIO OUepe/lb CTAHOBHTCS aIMa30M Uepe3 COTHU BEKOB.

Puc. 3.

Puc. 1. T'opublii
XpycTanb HeobpaboranHslii anmas

UemoyHuku:
https: //cont.ws/@VolniiVeter/1953572
https: //ser gei sedashev.ru/vse-kamni/gornyj-hrustal-kamen.html




3aganme 1. YY O NPUPOMbI (1 u35) M®r_EC 8 032 01

XAPAKTEPUCTUKU 3ATAHUA:
1 CopepxartenbHas 0onacTb OLEHKU: (pH3HUYeCKHEe CHCTEMBI
KomnereHTHOCTHasi 0GNnacTb OLIEHKU: HaydHOE OOBSICHEHHUE SBJICHUI
K OHTeKCT: MecTHBIH
Y poBeHb CIOXXHOCTW: CpeaHui
dopmar oTBeTa; 3a1aHue ¢ Pa3BEPHYTHIM OTBETOM
OOBLEKT OLUEHKW: paciio3HaBaTh MCIIOJIL30BATh U CO3/1aBaTh OOBACHUTEIbLHBIC MOJICITH U
IpeICTaBICHHSI
1 MakcumanbHbin Gann: 2
1 Cnocob NpoBePKW: SKCIEPTHBIIH

I B R

Cucrema oLieHMBaHuUA:

Bann CopepxaHue K putepust

2 Jlan oTBeT, B KOTOPOM 3anucaHbl (PaKThI:

BCE Ha3BaHble BellecTBa UMEIOT pa3HbId XMMHYECKUH COCTAaB!

TOPHBIH XpycTajib — kBapil — SiOy;

Jen — TBeploe coctosiHue Boabl — H20;

anMas — aJutoTporHas Moaudukanus yraeponaa — C.

[TosTOMY OHM HE MOTYT IPEBPATUTLCA APYT B JIPYTa.

OTBeT MOKET OBITh JJaH B JPYroid, OJIM3KON IO CMBICITY (POPMYITHPOBKE.

[

3anucaH YaCTUYHO MPABUIIHHBIN OTBET.

0 Jpyroii 0TBET, WK OTBET OTCYTCTBYET.




HayyHoe 0b6bACHeHMe ABNeHUN. 8 Kaacc

CoJHule Harpeer BOAy
3amaname 5/ 5

s omeema na 6onpoc ommemvbme HYHICHblE 8APUAHMBI OMEEMA.

HarpeBanue BoJIbI B COTHEYHOM BOJOHATPEBATEIE MMPOUCXOINT 32 CUET UCTIOIB30BAHMS COTHEYHON SHEPTHH.
[Touemy Takoii crroco0 MONMy4eHHUs TETIOBOW SHEPTUH MOKHO CUMTATH DKOJIOTHIECKH YHCTHIM?

Ommemvme mpu 6epHvlx 8apuanma omeema.

[0 B nporecce NpoMBIIUIEHHOTO TPOM3BOACTBA CUCTEM COJIHEYHOTO HarpeBa BOIBI HE HCIIOJIb3YIOTCS HCKOIIaeMble BUIbI TOILTMBA, TAKHE KaK He(PTb,
ra3 " yroib.

O BeipaboTka TEMI0BO SHEPTUH B COIHEUHBIX BOJOHATPEBATEISIX HE COMPOBOXKIACTCS BBIICTICHHEM BPEIHBIX BELIECTB B aTMOChepy.

O IMony4eHue TEMIOBOM SHEPTUU ¢ HOMOIIBIO COTHEYHBIX BOJAOHArPEBaTeNeH MO3BOJSIET COKPATHTh HCIIOIB30BAHIE HCKOIAEMbIX BHJIOB TOILIUBA,
TaKUX Kak HeQTb, ra3, yroib.

[0 IMpumeHeHue COJNHEUHBIX BOJOHArpeBaTeNieil MO3BOJSCT MOJYYHTh OOJbBIIE TEIUIOBOM JHEPrHH, YeM Ha TEIUIOIECHTPAIIX, paboTaloNnMX Ha
HCKOIIa€MBIX BUIAX TOTIJIUBA.

0 ABTOHOMHBIEC CHCTEMbI COJHEYHOTO HArpeBa BOJbI Ha KpBIIIaX JOMOB HE TPEOYIOT 3aHSTHS JOMOJHUTEIBHBIX TEPPUTOPHI, KaK, HapUMep,
TEIUIOLEHTPAIN, 00eCTIeYMBAIOIINE LIEHTPAIN30BaHHOE TOpsiuee BOJOCHA0XKEHUE.



3AOAHUE 5. COJIHUE HAT'PEET BOAlY (5135 M®I'_EC_8 031_05

XAPAKTEPUCTUKU 3ATAHUA:

U

0 O I O A

U
(]

CopepxarenbHaa obnacrb OUeHKU: Hayku o 3emite u Beenennoi

K omnereHTHOCTHaA 0GnacTb OLEeHKW: HaydHOe 00BSICHEHUE SIBIICHUH

KoHTeKCT: 11100a1bHbIH

Y poBeHb CIIOKHOCTU: BLICOKHI

dopmart orBeTa; 3a/1aHue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB

OOGLEKT OLIEHK W: [ie/1aTh M HayYHO 0OOCHOBBIBATD MPOTHO3bI O MPOTEKAHUH MTPOIIECCa HITH
ABJICHUS

M ak cumanbHbIM Gann: 1

Cnocob NPOBEPKU: porpaMMHBIi

Cucrema oueHMBaHUS:

Bann

CopepxaHue K putepus

1

BriOpanb! otBeThI: 2 (BbipaboTKa TEMI0BOM S3HEPIHH B COJTHEYHBIX BOJIOHATPEBATEIIAX
HE COMPOBOXKIACTCS BBIICICHHEM BPEIHBIX BemiecTB B atMocdepy), 3 ([lomyuenue
TEIUIOBOM HEPIHH C IOMOILIBIO COJHEUYHBIX BOJOHArpeBaTesIed MO3BOJISIET COKPATUTD
MCIIOJIb30BAHUE HMCKOIAEMbIX BHJOB TOIUIMBA, TaKUX Kak He(Th, ra3, yrois), 5
(ABTOHOMHBIC CHCTEMBI COJHEYHOrO HarpeBa BOJbI HA KPBIIIAX JIOMOB HE TPEOYIOT
3aHATUSA  JONOJIHUTEIBHBIX  TEPPUTOPHUM, Kak, HalpUMeEp, TEIUIOLEHTPAH,
o0ecIieunBaroIIie EHTPATM30BaHHOE ropsiuee BOIOCHA0KEHUE) 1 HUKAKUE JIPYTHE.




HayyHoe obbAcHeHMe aBneHun. 9 Knacc

OnTuyeck e CBOMCTBA rnasa yeroseka
3aganue 2 /5

lNpoyumatime mexcm,  pacriofnoXx eHHbIl  cripaea.
SBanuwume ceoti omeem Ha 8oripoc.

Paccmorpure pucynku, npoananusupyiite ux. ITouemy
9eI0BEeK BHAMT HE MEpeBEPHYTOE M300paXkeHHe, Kak B

KaMmepe-o0cKypa, a nmpsmoe?

Sanuwume ceoli omeem.

Bopuc BcmomamI, 9TO Ha ypoKax (PM3HWKH OH CIBIIAN O KaMepe-o0cKypa, i Toraa
emé mogymal, OTKy/Ja Takoe CTpaHHOe Ha3BaHKe KaMepsl. IHTepecHo, a Kakasi CyIIeCTBYeT
CBSI3b MEXK/Ty KaMepoi-00cKypa H Illa30M 4yeJoBeKa?

K amepa-obckypa B epeBo/ie ¢ maTuHcKoro (Camera obskura) o6o3Hauaer «réMHast
KOMHATa.

| Y W /////////é,///!, .

puc. M3o0paxeHue B kKamepe puc. M3o00paxkeHue B I1a3y 4eloBeKa

Kamepa-o6¢ckypa (V Bek 10 H.3.) — 9TO caMoe MPOCTOE ONTHYECKOE YCTPOUCTBO, €
MOMOIIBI0 KOTOPOTO MOXKHO TMOJYYUTh H300paKeHHE O0BEKTa, MPOCTEHIIUI MPOTOTHIT
¢oroanmapara. 11 H3roTOBICHNS KaMephl Opalli CBETOHEIIPOHUIIAEMBIH AIIHUK U JeTaIN
uebonbiioe oreeperue (0,5-5 MM) B 0J1HO# U3 CTEHOK. —_

Ha mpoTrnBonoioxkHON CTEHKE SIIHKA AeTaNCs dSKpaH
W3 TOHKOW Oenmoil Oymarw, a MOTOM M3 MAaTOBOTO
crekana. JIyd cBera, mpoXOAUBIINIA Yepe3 OTBEPCTHE,
co3maBan mepeBépHyToe u30o0pakeHue. Kamepoii-

0o0CKypa CIyXKWId KOpPOOKH W IeNbie KOMHATEHI. {if O
| 0
A\

Kawmepy-obckypa  mis 3apHCOBOK  IIHMPOKO !
WCIOJIB30BAId MHOTHE XYI0KHUKH.
puc. 3pUTENbHBINA aHATU3ATOP



3AOAHUE 2. ONTUYECKUE CBOUCTBA IA3A (2U35 M®Ir_EC 9 025 02

XAPAKTEPUCTHUKU 3AJAHUA:

O

N O I B B

J
(]

CaonepxarenbHasi 00racTb OLEHK W JKHUBBIE CHCTEMBI

K oMneTeHTHOCTHas 0GnacTb OLEHKW: HaydHOe 0ObSICHEHHUE SBICHUI

KoHTeKCT: TnuHbIit

Y poBeHb CIOXHOCTU: cpeHuit

dopmar orBeTa: 3a/1aHue ¢ pa3BEPHYTHIM OTBETOM

OOLEKT OUEHKW: OOBSICHATH MPUHIMIT JCHCTBHS TEXHHYECKOTO YCTPOWCTBA WIIH
TEXHOJIOTUHU

M ak cumanbHbIM Garu; 2

Cnocob NPOBEPK U: SKCIIEPTHBII

Cucrema oLeHUBaHUSA:

Bann

CaonepxaHue K putepus

2

JlaH OTBET, B KOTOPOM IPOCIIEKUBAIOTCS MBICIIU!

B (OpMHPOBAHUHM 3pUTENBHBIX O00pPa30B NPUHUMAIOT YYaCTHE KIETKH KOPBI
TOJIOBHOTO MO3ra (3pUTeNbHas 30Ha), MEPEeBEPHYTOE N300PAKCHUE HCIIPABIISICTCS C
MTOMOIIBI0 00Y4YEHHUS U TPEHUPOBKHU;

B (hopMUPOBaHUS 3PUTENBHBIX 00Pa30B MPUHUMAIOT YYaCTHE IPYTHe aHAIU3ATOPHI:
OpraHbl paBHOBECHSI, MBILLIEYHOT'O U KO’KHOT'O YYBCTBA, CIIYXOBOH.

JlaH OTBET, B KOTOPOM HPOCIIEKNUBACTCSI MBICIIb, YTO

B (hopMHPOBAHUM 3PUTEIHHBIX 00PA30B MPUHUMAIOT Y4acTHE KJIETKU KOPbI
TOJIOBHOTO Mo3ra (3pUTeNnbHas 30Ha), IEpeBEPHYTOE H300paKEHHE UCIIPABIISETCS C
MIOMOIIBIO 00YyUYEHHS U TPEHUPOBKHU.

Jpyroi oTBET, WJIK OTBET OTCYTCTBYET



anMeHEHMG ecteCTBEHHO-HAy4YHbIX MeTo40B NCCNeN0BaHNA. 8 Knacc

CornHue Harpeet Bogy
3aganue 3/5

lpoyumatime mexecm «CorHue Hagpeem 600y» U
paccMompume  PUCYHOK, — PacrionoX eHHble — Cripaea.
SBanuwuume ceoli ormeem Ha 8oripoc.

Kak 6bl BBI c(OpMYITHPOBAIH 1I€Th UCCIIEAO0BAHUS, KOTOPOE
MPOBOAMIM TOBapHuiH HUKHUTHI?

Sanuwume ceoli omeem.

ConHue Harpeet Bogy

INanenu, mOTIIOMIAONIAE CONHEYHOE H3IydcHue (abcopOepsr), Bcerma TEMHBIE.
Iouemy? Hukura BCIIOMHII HCCIEAOBATENBCKYIO PabOTy, KOTOPYIO €r0 TOBAPHILU
BBITIOJIHSIM B IIKONE. B 9T0il paboTe ABE MIaCTHHBI U3 OpreTekia — 4épHas 1 Oenast
— pacrnoJyiarajuch Tak, 9YTOObI Ha HUX CBETHJIO COJHIIE. 3aTeM TeMIeparypa o0enx
IUTACTHH C TIOMOIIBIO TEMIIEPaTypHBIX [aTYWKOB, TNPHKIECHHBIX K IUIaTHHAM,
PEerucTpUpoOBalIaCh B TEUCHUE Yaca C MHTEPBAJIOM 1-2 MUHYTHI.

Onnako HuknTa He cpa3y BCIIOMHIII, B 9€M COCTOSIIA [IEJTh 3TOTO HCCICAOBAHMS.




3AAHME 3. CONMHLE HAIPEET BOAY (3M35) M@l EC 8 031 03

XAPAKTEPUCTUKU 3AHAHUA:

H
]

N N O o B A

[

CopepxarenbHas 0bnacrb OLEHKW: GU3HIECKHE CHCTEMBI

K oMmneTeHTHOCTHasA 00MacTb OLEHKW: TPUMECHEHHE €CTECTBEHHO-HAYYHBIX METO/IOB
HCCIICA0BaHUA

K OHTeK CT: nuunbIit

Y poBeHb CrNOXHOCTW: CpeaHui

¢opmaT OTB€eTa. 3a71aHuc C Pa3BEPHYTHIM OTBETOM

OGLEKT OLleHKW: pacrio3HaBaTh U (HOPMYIIMPOBATH 1I€JTh TAHHOTO MCCIICOBAHUS

M ak cumanbHbIn Gann: 2

Cnocob NPOBEPKWN: SKCIIEPTHBIIM

Cucrema oueHUBaHUS:

Bann CanepxaHue K putepust

2 Jlan otBeT, B KOTOpOoM (hopMynupyeTcs Ielib. ONpeAeNuTh, Kakas U3 IJIaCTHH OyIeT
HarpeBaThcsi ObicTpee, MJIM mokaszaTh, 4TO uepHas IJIacTHHA OyIeT HarpeBaThCs
ObIcTpee, yeM Oenasl.

1 Jlan oTBeT, B KOTOpOM (hopMynupyeTcsi Leib. ONPeNeiInTh, Kakas U3 IJIACTUH OyaeT
HarpeBarhCsl cuiibHee (WM 0 Oosiee BBICOKOW TemrmepaTypsl). [TpumedaHue. 3mo
HEMOYHO, MNOCKO/IbKY 8 orucaHHou npouedype U3MeEPAEIMCA UMEHHO CKOPOCITb Hagpesa.

0 Jlpyroii OTBET, WM OTBET OTCYTCTBYET.




anMeHeHVIe eCcTeCTBEHHO-HAY4YHbIX MmeTo40B UCC/IEAO0BAHUA. 9 Knacc

K nio4 K TarHe XU3Hu
3ananue 5/ 6

lMpoyumalime mexcm, pacrionoX eHHbIU cripaea.
Banuwume ceoli omeem Ha eorpoc.

Kaxkoii BEIBOJI MOTJIN C/IENIATh MCCIIEIOBATEIH 10
pe3yJibTaTaM SKCIepuMeHTa?

Banuwume ceoli omeem.

Ha aktuBHOCTH (hepMeHTa Bimsier Temmneparypa. Korma TemmepaTypa cHMXKaercs,
CKOPOCTh XMMHYECKOH PeaKIiH aJaeT. B ToT MOMEHT, Kor/ia TeMIepaTypa JOCTUTaeT TOUKU
3aMep3aHusi, PEPMEHT HHAKTHBUPYETCs (TEpsieT aKTHBHOCTB), HO IPU 3TOM HE Pa3pyIIaeTcs.
IMocie pasmopaxuBaHUA (HEPMEHT MOXKET IIPOJIOJDKATh QYHKIMOHUPOBATb.

Ha sTom cBolicTBe O€IKOBBIX MOJIEKYJI OCHOBAH CIOCOO OBICTPOro 3aMOPaKUBAHUS ISt
JUTUTEILHOTO XPaHEHUs TIPOAYKTOB. IIpu GHICTPOM OXJaxaeHuu, Hampumep, 1o -18 °C B
MOpO3I/IJ’[BHOﬁ KaMepe XOJIOAWJIBHHUKA, WHAKTUBUPYIOTCH (1)epMeHTI)IY 4YTO OpeAOoTBpaIIacT
pa3OKeHHE IPOAYKTOB ITUTAHMU.

Ilpu pabote Hax y4eOHBIM MPOECKTOM JEBATHKIACCHUKOB 3aHHTEpecOBaja Ipobiema:
3HAYUTENBHO JH YXYAIIAIOTCS CBOMCTBAa MPOMYKTOB HHTAHUS IIOCIE 3aMOPAXHBAHHUA U
OTTauBaHUs?

OHHM HCCIeoBaIN BIUSHHE 3aMOPXHBAHUS HAa aKTMBHOCTb (pepMeHTa Karmasasbl,
KOTOPBIH NPUCYTCTBYET B KJETKax opraHm3moB. KaTamasa pasmaraeT mepekuch BOAOPOAA.
OTo sIBIEHHE MOXHO YBHIETb, KOTJa CIaOBIil pacTBOpP MEPEeKUCH HAHOCAT Ha IapalluHy.
ITepexnch TPH KOHTAKTE C KPOBBIO HAYMHACT ITy3BIPUTHCS (BBLICISIIOIIMHCS IIPH ITOM
KHUCJIOPOJ Ne3HHHUIMPYET PaHKY):

HaOy = 2H30 + Oy

Tocne npoBeeHus SKCIIEPUMEHTOB PedsTa IOTYUHIN CIEIYIOLINE Pe3yIbTaThl:

Cropocth

0,1 -
0,08 1 Mapmocsmeo

0,06

Msco nocae samopossn

0,04 A

0,02

0
W3meHenune CKOpPOCTH PCAKIIMU PA3JI0KECHHUSA IEPEKHCU B 3aBUCUMOCTH OT AKTHBHOCTH
KaraJia3bl.




3apgaHue 5. Kntod K TanHe XunsHm (5u36) MOl EC 9 024 05

XAPAKTEPUCTUKU 3AJAHUA:

1 CopepxarenbHas 0onactb OLEHKW: Gpru3nvecKre CHCTEMBI

1 KomneTeHTHOCTHasi 0GnacTb OLEHKMW: MpUMEHEHHE €CTECTBEHHO-HAYIHBIX METOI0B
UCCIIeIOBAHMS

1 KOHTeKCT: MeCTHBIi

1 Y poBeHb CIOXXHOCTU. BBICOKHUI

1 dopmaT OTBETa: 33J]aHue C Pa3BEPHYTHIM OTBETOM

1 OOBEKT OUEHKW: mpemiaraTb WM OIEHHBATh CIOCOO HAYYHOTO HCCICIOBAHUS
JaHHOTO BOITPOCA.

7 MakcumanbHbii Gann: 2

1 Cnocob NPoBePKU: KCIIEPTHBIN

Cucrema oLeHMBaHUS:

Bbann | CogepxaHue Kputepus

2 JlaH OTBeT, B KOTOPOM TFOBOPUTCSI O TOM, YTO YCTAHOBJIEHO HEOOJbIIOE CHUYKEHUE
akTuBHOCTH (puMepHO ~20 %) pepMeHTa KaTana3bl B 3aMOPOKEHHOM Msice. DTOT
pe3yabTaT MOKa3bIBAET, YTO CBOMCTBA MPOAYKTOB MUTAHUS MOCIE 3aMOPAKUBAHUS
Y OTTauBaHUs U3MEHSIOTCS He3HAUUTENbHO.

OTBeT MOXET OBITh JJaH B MHON OJIN3KON 1O CMBICTY (POPMYITHPOBKE.

1 JlaH BepHBI OTBET, HO HE CBSI3aHHBIN C IPOOJIEMOH HCCIIEeIOBAHNUS.
Hanpumep: akTUBHOCTB (pepMEHTA CHIKACTCSI.

0 Jlpyroii OTBET, WJIK OTBET OTCYTCTBYET.




anMeHEHME eCTeCTBEHHO-HAY4YHbIX MeTO40B NCCNENOBAHNA. 9 Knacc

OnTunyecK ue CBOMCTBA rrnasa yernoseka
3aganue 4 /5

lpo4umadime mexcm, pacronox eHHbIU cripaea. [ omeema Ha
B0IMPOC OMMEMbIME HYXK HbIU 8apuaHm omeema.

I[lo xpaTkoMy ONHUCaHUIO XOJa MCCIEIOBaHUS
MIPaBIWIBHO c(HOPMYITHPOBAHHYIO IIETH OTIBITA.

BEIOEpHUTE

Ommembime 0OUH 8epHbIL 8apUaHIM OMeema.

O ycraHOBIEHUE 3aBUCHMOCTH KPHUBH3HBI
MHTEHCUBHOCTH CBETa
O  ycraHOBIIECHHE
MHTEHCUBHOCTH CBETa
O ompeneneHue 001aCTH MOTIIOMICHHS CBETA CETYATKOM TI1a3a Mpu
Pa3HOI NHTEHCUBHOCTH CBETA

O BhbIsiBICHHE MecTa (POKYCHPOBKHU COIHEYHOTO CBETA HA CETYATKE
IIPU Pa3HOM €ro HHTEHCUBHOCTH CBETA

XpycCTtajiuka OT

3aBUCUMOCTH BCIIMYNHBI 3pavdka oT

TBoM 3paykun

Bopuc mo0mi mponensiBaTe pasiudHbIe dKCHEpUMEHTH. OH 3Had, YTO
IIPEK/Ie 4YeM JeIaTh OMbIT, HEOOXOANMO ITOCTABUTh LIENb UCCIEAOBAaHUS, IPOLyMaTh
TUIIOTE3Y, U TOJIBKO IIOTOM CAENATh BBIBOJBI IO ITOJIYYEHHBIM PE3YJIbTaTAM.

OnucaHue orbima:

B cnabo ocBeiméHHONM KOMHATe BCTaHb IEPEd 3€PKAJIOM, 3XKIH JIAMITy H
mogHecn e€ Kk BHUCKYy. IlocmoTpm B
3€pKaJI0 Ha OTBEPCTHE B PadyXKHOU
obonouke. Iloracm mammy u cHoOBa
IIOCMOTpPH Ha panyxky. Ilomymaii, 4to
MIPOUCXOTUT?

Uemoyruk:
https: //glazexpert.ru/bol ezni/drugie/r aznoe-zr enie-na-glazah-kak-nazyvaetsa-priciny.html




3AOAHME 4. ONTUYECKUE CBOUCTBA T JIA3A (4 U35 M®I_EC 9 025 04

XAPAKTEPUCTUKU 3AJAHUA:

1 ConepxarernbHas 0ornacrb OUEHKW: )KUBBIE CHCTEMBI

1 KomneTreHTHOCTHasA 0bGnacTb OLEHKW: IPUMEHEHNE €CTECTBEHHO-HAYUYHbBIX METO/IOB
HCCIICOBAHUS

1 KOHTeKCT: muuHbIit

] Y poBeHb CITOXXHOCTW: HU3KUI

(1 dopmar orBera: 3ajaHKe ¢ BLIOOPOM OJHOTO BEPHOI'O OTBETA

[1 OOBLEKT OUeHKW. yMeHHEe pacro3HaBaTh W (GOPMYyIUpOBaTh I€JIb JJTaHHOTO
HCCIICOBAHUS

1 MakcumanbHbIn Gann: 1

1 Cnocob NPOBEPKW: nporpaMMHBIii

Cwucrema oueHuBaHuA:
Bann CopepxxaHue K putepus
1 BriOpan otBeT 2 (ycTaHOBIICHUE 3aBUCUMOCTH BEJIMYMHBI 3pavka OT
WHTECHCUBHOCTH CBETA)
0 Boi06pan npyroif BapuaHT OTBETA, UM OTBET OTCYTCTBYET.




NHTepnpeTauma AaHHbIX. 8 Knacc

Yypo npupoap! (Kpucranbl) Yyzno npupaabl
3aganue 3 /5
YuuTens XMMHUHM TPEUIOKWI IIKOJBHUKAM BBIPACTHTH KPUCTAIIBI
lpoyumatime mexcm «4y00 rpupodsi», pacrionox eHHbIL Cripaea. | MeIHOTo KyImopoca B JOMAIIHUX yCIoBusx. Meaubrit kymopoc CuSQOgs - 5H.0
Sanuwume ceoli omeem Ha 8oripoc 8 ude Yucra. OHH KYITHITA B OTJEJIE TOBAPOB IS Caja.

Jns BEIMONHEHUsT 3aJaHusl HEOOXOAMMO TPUTOTOBUTH HACHIIICHHBIN
Jo kakoil TemmepaTypbl HEOOXOIMMO OXJIQJUTh HACHIIICHHBIH | paCTBOP COJMM MeNW, a 3aTeM OXJamuTh ero. OXJIaxIEHHBIA pPacTBOp
pactBop, npurotopneHusii npu 80° C, 4ToGH U3 HETO BHIIANO B | CTAHOBHTCA IIEPECHIICHHBIM, H H30BITOK PACTBOPEHHOTO BEIIECTBA BHINANACT

ocayiok 15 r MmegHOTO Kynopoca? B BUJIC KPUCTAJLJIOB.
Ilpu onpeneieHHr YCIOBHN MPOBEACHUS 3TOTO OIBITA YUHUTEIh
Sanuwume ceoll omeem 6 eude Yucra [IOCOBETOBAJI HCIOJIb30BaTh JaHHble Tpaduka «KpuBele pacTBOpUMOCTH

couteid» (pucyHoK 5).

100 4= KNO.

90 1

KQCr207

80 ~
70
60

NMpumeyaHne: mMacca pacTBOpa  COOTBETCTBYET — JaHHBIM, CuSOp5H,0
IpUBEIEHHBIM Ha PUCYHKE 5.

KCI10,
50—

40
30
201
10

0

NaCl

PacTBopuMocTs (T Ha 100 T HyO)

¥ I e, S
——t——t————————+—+—1
10 20 30 40 50 60 70 80 90 100
‘Tenmmeparypa, t°C

Pucynoxk 5. Kpusble pacTBOPMMOCTH COJICH.

UemoyHUK:
https: //textar chive.ru/c-2771442.html




3aganvie 3. YY00 NPUPOObI (3135 M®I EC 8 032 03

XAPAKTEPUCTHUKH 3AJAHUA:

0
[

N O A

CopepxatenbHasa 0onacrb OLEHKW: GH3HYeCKUE CHCTEMBI

K omneTeHTHOCTHaA obnacTb OLUEHKU: WHTEPIIPETANNS JaHHBIX U UCIIOJIb30BAHNE
Hay4YHBIX JOKa3aTCJIILCTB AJI IMOJTYYCHU BEIBOJOB

K OHTeKCT: nuunbIit

Y poBeHb CINOXXHOCTW: BHICOKHUI

q)OpMaT oTBeTa. 3a1aHue C KpaTKUM OTBETOM B BUJIC YUCJIA

OOLEKT OLEHKU: 1TpeoOpa3oBBIBAThH OHY (OPMY TPEACTABICHHS JaHHBIX B APYTYIO.
M ak cumanbHbIn Gann: 1

Cnocob NPoBEPKW: porpaMMHBIi

Cucrema oLeHUBaHUA:

Bann

CopepxaHue K putepus

1

3anucano uucio 60.

0

Jpyroi oTBET, WU OTBET OTCYTCTBYET.



NHTepnpeTauma AaHHbIX. 9 Knacc

Kuarou Kk TaiiHe :XM3HU
3aganue 2/ 6

Ipouumaiime mexcm, pacnonooicennviti cnpaséa. Ommemvme
HYJICHbBILL 8APUAHI OMBEMA, a 3ameM 00bACHUME CEOll
omeem.

Kakoii n3 npuBea¢HHBIX Ha rpaduke (epMEHTOB MOKET
«paboTaTb» B KeIyAKe YeJIOBeKa,

O Ilencun
O Tpurncun

O Ulenounas pochorasza

Obwacnume ceoil omeem.

@depMeHTB  00J1a1al0T  BBICOKOW  YYBCTBUTEIBHOCTBIO K  Pa3lUYHBIM
BO3NICHCTBUSAM — TEeMIIEpaType, KUCIOTHOCTH cpeas! (pH), mprCyTCTBUIO HEKOTOPHIX
BEIIECTB.

[Moaromy omnpenenénubie GepMEHTH pA0OTAIOT B CBOMX, CTPOTO OMPEASIEHHBIX
ycioBUsIX. BiusHHME KUCIOTHOCTH cCpedbl Ha KAaTAIUTHYECKYK) AaKTUBHOCTb
OTJICNBHBIX (PEPMEHTOB, YUYACTBYIOIIUX B MHUINECBAPUTEIBHBIX IIPOIIECCaX, MIOKA3aHO
Ha rpaduke.

3asucumocmo akmugnocmu gpepmenma
om pH cpeowt

V — CKOpOCTh peaxkiuuy,
KaTalu3upyeMoi pepMeHTOM;
pH — 3HaueHHs1 KUCIIOTHOCTH
Cpepl.

10 1112 13 pH
Hleaounast
Gocdoraza

123 45 6 789

Heneun Tpuncun

DepMeHThI




3apaHue 2. Kntod K TanHe XXusim (2us6) Ml EC 9 024 02

XAPAKTEPUCTHUKU 3AJJAHIA:

1 CopepxarenbHasa oonacrb OUEHKU: KUBbIE CHCTEMBI

7 KomMnereHTHOCTHasA oOnacTb OLEHKW: MHTEpIpeTanusi JaHHBIX W HCIIOJIb30BAHUC
Haqumx JOKa3aTeJIbCTB IJIA HOJIyT-ICHI/IH BBIBOJIOB

KoHTeKCT: rinobanbHbIi

Y poBeHb CIOXHOCTU. HU3KUI

CDopmaT OTBEeTAa. KOMIIJIEKCHOC 3aJJaHUE C BBIGOpOM OTBCTAa U O6’b$ICHeHI/IeM

Oa'l:ﬂ( T OLIEHKU. AHaJIM3UPOBATh, HHTCPIIPCTUPOBATDH JAHHBIC 158 AcJIaTb
COOTBETCTBYIOIIIMEC BBIBO/JBI.

M ak cumanbHbIn Garut: 2

1 Cnocob NPOBEPKW: SKCIEPTHBIN

[ I R N

J

Cucrema oLeHMBaHUS:

Bbann | CopepxaHue Kputepus

2 Bri6pan otBet «llercun» u mpuBeaeHO 00BICHEHUE:

B xenynke — xucnas cpena, 1,5-2 pH. Ilo nanabiM rpaduka merncud paboTaer B
CHIIbHOKHCIION cpeze. [109ToMy 3TOT pepMEeHT HaXOJUTCS B KETYKE U PACILETUISECT
OenKu.

OTBeT MOXeET OBITh J1aH B MHOM OJIM3KOM IO CMBICITY (POPMYIIHPOBKE.

1 Bri6pan otBet «llenicuny, BepHOE 00BSICHEHHE HE TPUBENICHO.

0 Jlpyroi OTBET, UM OTBET OTCYTCTBYET.




Pe3ynbTaThl BbINONHEHUSA AMArHOCTUYECKOM pPaboTbl ANA yunutenemn

BapuaHTt bnok 1 bnok 2 bnok 3 bnok 4
1 (yumrena ect- YurtaTtenbckas
HaYy4HbIX
npeameTos) ECTECTBEHHO-Ha\m I'paMOTHOCT MNeparornyeckue
rpamoTHOCT 47% Kencol AHKeTUpoBaHue
2 (yumtens
pyccKoro Yuratenockan Fno6anbHble
fA3bIKa 1 rpamoTHOCT . KomneTeHu, 379%
nuTepaTypbi) a8 e naroryeckme Keiichl 2l AHKeTupoBaHMe
3 (yuutens Yurtatenbckan
maremarukm) MaTemaTqum rpaMOTHo
MeparorMyeckme Kemchbl rpamoTHOC AHKeTMpoBaHue

BoiBoA4: Heobxoanma paboTta Nno popMUPOBAHUNIO ECTECTBEHHO-HAYYHOM
rPAaMOTHOCTU YUYUTESIEMN.




HeKoTopble BbIBOAbI

[1nA noBblWEHNA YPOBHA eCTeCTBEHHO-HAaYy4YHOU rPamMOTHOCTM
yyalwmxca HeaoCTaTOYHO /INWb MHOTAA BbIMOAHATL 3a4aHUA
TMna PISA, Bkntovas 6aHku 3agaHuin PO n UCPO.

MeToamMKa npenoaaBaHMs ecTeCTBEHHO-Hay4YHbIX NpeaMeToB B
LLesloM A0/1KHa bbITb HanpaBaeHa Ha popmMMpoBaHUE
KOMNeTeHUMI ecTecCTBEHHO-Hay4YHOMW rPamMOTHOCTU:
006bACHATb, CTaBUTb UCCNEA0BaATE/IbCKME BOMPOCHI,
aHaNM3MpPoBaTb AaHHbIE.

Ha nosbllweHmne ecTeCTBEHHO-HAaY4YHOM rPaMOTHOCTU Y4aLLMXCA
BPA4 /I CTOUT PACCUYMTbIBaTb 6€3 NOBbILWEHNA eCTECTBEHHO-
HAY4YHOM rPAaMOTHOCTU yUYuUTENEN.



Pecypcbl gna pabotbl

Mnax cemuHapos

PECYPC]:)I A.}IH . PyHKUMOHaneHasn “®opmMupoBaHue u
PABOTBI Moptan NCPO http://edsoo.ru e -

rpamoTHocTn” Ha 2023~
2024 yyebHbii rog

YPO‘lHaH 2
AEeATEJIbHOCTD —

baHK 3alaHN# U MopTtan MCPO BaHk 3agaHuii no
MeToAHYeCKHe dYHKLNOHaNbLHOW rpamMOTHOCTU
pEeKOMeHAan U http://skiv.instrao.ru/bank-zadaniy/

AwarHocTuka no
GYHKUMOHANbHON
rPamMoTHOCTH

_ CmoTpeTs

£8 Apxus 2022-2023

BHeypouHas

AeATeTbHOCTb: Poccunckas anektpoHHas wkona (POLU)
MporpamMma — GaHk 3agaHun https://fg.resh.edu.ru/
«DyHKIMOHA/IbHAA

rpaMoOTHOCTbD. Yuumca

JJIS1 J)KU3HH»

MeToau4ecKkue LleHTp oueHkun kavectBa obpasosaHmsa MNCPO

€KOMEHJaluu I10 .
p 'a u http 'llcente ro ko . rUI o) ﬁ:ﬂﬁ’zﬂ:i:’:ﬁs’f‘rﬁ:srﬁ&.y. OYHKUMOHANBHAS
OpraHu3anuu O

FPAMOTHOCTb
BHEYpPOYHOU e ‘ O :
JesaTe/bHOCTH A Y .t

(5-9 KJ1IACChI)




Cnacunbo 3a
BHUMaHue!



