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@OyHKIMOHAJIBHAS TPAaMOTHOCTh — TOT YPOBEHb OOpa30BAaHHOCTH, KOTOPBIH MOXET ObITh
JOCTUTHYT y4alIMUMHCS 32 BpeMsl 00y4€HHUsI B OCHOBHOM ILIKOJIE, ¥ MPEATNOATraeT ClIoCOOHOCTh YeJIOBEKa
pemaTh CTaHIapTHbIE )KU3HEHHBIE 3aJ]aud B PA3IHUYHBIX cdepax KHU3HH M JIEITEIBbHOCTH HAa OCHOBE
IPEUMYIIECTBEHHO MPUKIIAAHBIX 3HAHUH, T.€. COI[MAIN3ALINIO TUYHOCTU. YTO ke Takoe pyHKIMOHAbHAS
rpamotHOCTh? [lo MHeHHMIO Ajekces AunekceeBuda JIeOHTbEBa, OKTOpa TNCHXOJOTMYECKHX HAYK H
JIOKTOpa (UIIONIOTHYECKUX HayK, «(YHKIHMOHAJIHHO TPAaMOTHBIH UYEIOBEK — 3TO YENIOBEK, KOTOPBIH
CIOCO0EH MCI0Jb30BaTh BCE MOCTOSIHHO MPHOOpPETaeMbIE B TEUEHUE KU3HU 3HAHUSA, YMEHUS U HABBIKU
JUIA pELIeHHs MaKCUMaJbHO IIMPOKOro JMama3oHa >KU3HEHHBIX 3ajjad B Pas3iMuYHBIX cdepax
4eJI0BeYECKOI NesTeIbHOCTH, OOIIEHHS U COLMAIbHBIX OTHOIIEHUI.
3anaua cucremMbl o0pa3oBaHus 21 Beka COCTOUT HE B Iiepeaue o0bemMa 3HaHUM, HE B OIIpEeIeTICHUH
YPOBHSI OCBOEHHUS ULIKOJIbHBIX IpOrpaMM, a B (OPMHUPOBAHUU CHOCOOHOCTH Y4YalUXCS HPUMEHSATH
IIOJIyYEHHBIE B IIKOJIE 3HAHUS U YMEHUS B )KU3HEHHBIX CUTYalLlUsX.
Buabl pyHKUMOHANIBHOM IPAMOTHOCTH.
Yurarenbckas IpaMOTHOCTb
Martematnueckasi rpaMOTHOCTb
EcrecTBeHHOHayuHasi TpaMOTHOCTb

®uHaHCOBas rPaMOTHOCTh

o~ w0 DN

I'moGanpHBIE KOMITETCHIIMH
6. KpeatuBHOE MBIIUIIEHHE

bank 3amanmii Ui GOpMHpPOBaHMSA M OLEHKM (DYHKIIMOHAIBHONH T'PaMOTHOCTH OOYYaIOIIMXCS
OCHOBHOM HIKOJIBI (5-9 Ki1acchl) mpeacTaBJIeH 0 3TUM HalpaBlIeHUsIM Ha MHOTUX caiiTax. B maTepuanax
M0 Ka)KJJOMY HaIpaBlIeHUIO (PYHKIIMOHAIBLHOM IPAaMOTHOCTHU COMEpKaTCs (haliIbl CO CIIMCKOM OTKPBITBIX
3a/IaHui, KOTOpbIE pa3paboTaHbl B XO/€ MPOEKTA, CAMH 3aJaHUsl, XapaKTEPUCTUKU 3aIaHUI U CHCTEMa
OLICHUBAHUA, a TAKKE METOANYECKHE KOMMEHTAPUU K 3aJaHHSIM.

OI'BHY «®enepanbHblii HHCTUTYT MEIarorndecKuX M3MEpPEeHUN» Mpe/iCTaBiseT 0aHK 3aJaHuid
JJI51 OLIEHKH eCTeCTBEHHOHAYYHOI IrPaMOTHOCTH o0yUarwmuxcesi 7 — 9 kiaccoB, chOpMUPOBAHHBIN B
pamkax denepanpHOro npoekta «Pa3putre 0aHKa OIEHOYHBIX CPEACTB JISl TPOBEICHUS BCEPOCCHIICKUX
MIPOBEPOYHBIX paboT 1 (hopmMupoBaHue OaHKa 3aJaHUH JJIsI OLICHKH €CTECTBEHHOHAYYHON IPAMOTHOCTH Y.
B pamkax mpoekta pa3paboTaHa THIOJOTHS MOAENEH 3aJaHuil [ ONpEIeNeHUs YpPOBHS
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH y oOydarommxcs 7 — 9 KiaccoB W, Ha €€ OCHOBeE, pa3paboTaHbl

3a/1aHusl, KOTOPBIE CITOCOOCTBYIOT (DOPMUPOBAHHIO €CTECTBEHHOHAYYHON I'PAMOTHOCTH 00 yJarOIINXcs B

yueOHOM npoiiecce. (http://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti)
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bank 3amanuii U1 OIEHKM €CTECTBEHHOHAYYHOW T'PAMOTHOCTH oOydaromuxcs 7 — 9 KjgaccoB
Bimovaer 700 pa3paboTaHHBIX 3a1aHUH, B TOM YUCIIEO

* 200 3amanuii 1 00ydaroImMXxcs 7 KJIaccoB;

* 200 3amanuii ns o0ydaroumxcs 8 KIaccos;

* 300 3amanuii ns oOydaroumxcs 9 Kinaccos.

Ha caiite ®1UOKO npencrapiaens! otkpoiThie 3aaanust PISA. (https:/fioco.ru/npumepb-3a1ayu-pisa)

bonbmoe wumcno mocobwit mo GopmupoBaHUIO (YHKIIMOHATBHOW T'PAMOTHOCTH IMpejiaraer

uznarenbetBo «IIpocBemenuey. (https://prosv.ru/pages/pisa.html). Dto cepun kaur «DyHKIIMOHATBHAS
IPaMOTHOCTb. YYHUMCS JUIS KU3HWY», «DyHKIHMOHANIbHAS TPAMOTHOCTh. TpeHa)kepbl» U 3JIEKTPOHHBIH
OaHK 3a4aHUH 110 QYHKINOHAIBHONW I'PAaMOTHOCTH.

3ajaun COCTaBJIEHBI TaK, 4TOOBI ywamiuecs HpopaldaThlBald TEKCT y4eOHMKA M MPEIJIOKEHHbIE
JIONIOJITHUTENbHbIE MCTOYHUKUM HHGOpPMALMU, YMEIU HAaXOJUTh OTBEThl HA IOCTaBJIEHHBIE BOIPOCHI,
IPOBOJUTH HKCIEPUMEHTHI, MIPOSBISUIM TBOPUYECKHE CIIOCOOHOCTH IpPU aHAJIU3€ U CUHTE3€ 3HaHWM, UX
OLIEHKE, TO €CTh y4all[Mecsl ydyaTcs y3HaBaTb YTO-TO HOBOE M NPUMEHSITh 3TO HOBOE Ha IPAKTHKE, B
MIOBCETHEBHOM JKU3HU.

IIpumepsnl 3a1aHMI U3 NIPAKTUKHU YYUTEJIs

o Kakue xumuueckue 3J1eMeHThl Ha3BaHbI B UecThb cTpaH? IIpuBeanTe He MeHee YeThIpeX Ha3BaHUM.
VYKa)xuTe KOJIMYECTBO MPOTOHOB U HEUTPOHOB, COAEPIKALIMXCS B s/IpaX aTOMOB, HA3BaHHBIX BAMU
AJIEMEHTOB (32 Ka)K710€ Ha3BaHME U CTpaHy- 10, IPOTOHBI U HEUTPOHBI-10)

e DTOT XMMUYECKHH 3JEMEHT NpPEUMYLIECTBEHHO KOHIIGHTpUpYeTCss B HOrTaX. Omnpenenute
MOJIO)KEHHUE ATOT0 3JIEMEHTA B IEPUOIUUECKOM CHCTEME 3JIEMEHTOB (IIEpH O, TPYIIa, MO PYIINaA)
110 >1eKTpoHHON (opmyie: 1522522p©3s23p©4s23d 3,

e Po3zoBeie nenecTku po3 npu U30BITKE 3TOrO JIEMEHTa CTAHOBATCS TOTYOBIMU M Ja)Ke YEPHBIMH.
Onpenennure MOJOKEHUE HTOrO 3JIEMEHTa B IEPUOJUYECKOM CHUCTEME 3JIEMEHTOB (IEepUOf,
rpyIma, MOArPYIIa) 1o IEKTPOHHOM popmyne: 152 2522p83s23p 83d 10 4st,

e MakcuMaibHasg KOHLIEHTpALMsl 3TOr0 3JeMEHTa OTMEYeHa B MUIMEHTHOW ceTyaTke ruasza. Ilo
3JIEKTPOHHON (pOpPMyJie BHELIHETO BJEKTPOHHOTO CJIOS ONPENETUTE 3TOr0 dJEMEHTA: ...6s 2.
Hanummure ero Ha3BaHusi, CHMBOJIA U OPSAKOBOrO HOMEPA, YKAXKUTE CEMENCTBO AJIEMEHTA.

o CeBepHas opxujaes BEHEpUH OallIMauyoOK pacTeT Ha IMOYBax, OoraTelx 3TUM 3jeMeHToM. Ilo
SJIEKTPOHHON (POPMyJie BHEIIHETO 3JIEKTPOHHOrO CIIOS ONPENENUTE ITOTO dIEMEHTa: ...4s 2.
Hanummre ero Ha3BaHUs, CUMBOJIA U IIOPSAAKOBOTO HOMEpa, YKaKUTE CEMEHCTBO 3JIEMEHTA.

e Kr0o u3 Hac He MeuTan pas3bpICKaThb COKPOBHUIIA, CHpPSTaHHbIE KOTJa-TO, B TIJIyOMHE BEKOB,
Mopckumu nupatamu?! Ecnm pasrazaere roJIOBOJIOMKY, TO y3HaeTe, KaK HAaBEpHsAKa HaWTH
HacTosiMit kiaj (6 0ansoB)

Si—ToH, Ar-osim, Ne-nap, Fe-ax, Mg--3, F-MHi, Cr-xa, Cl-acr,Li-xo0, Sc

— Wi, N —pom, Na-yr. (Ecnu pacnonoXuTb CHMBOJIBI XUMUYECKHX 3JIEMEHTOB B MOPSIKE
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BO3pacTaHUs UX MOPAJKOBBIX HOMEPOB, TO U3 HaOOpa OYKB, 3aIIMCAHHBIX PSAJIOM C XUMHUYECKUMU
3HAaKaMH, TOTY4YUTCs Ppasa: « XOpOIUid APYT — 3TO HACTOSIIMNA KITaa».)

Bol — nunor camoneta, snersimero u3 Cubupu B SpocnaBis. CamolieT Be3ET CIUTKH CaMOro
pacrpoctpan€HHoro Merauia B npupone. Ckoipko jer nuiaory? (16amm) JlonoaHuTenbHbIN
BOINpoOcC: Kakoil Merasut BE3 camouier? [louemy stot metann B 1827 r. cromn 1200 py6uieit 3a 1 kr,
aB 1900 1. — 1 pyOsn? (2 6anmna)

BbI BXouTe B MalO3HAaKOMYIO KBapTUPY, KOTOpas 3aTeMHEHa. DJIEKTPUUECTBO OTKIOYEHO, HO
ecTh JIBE JIaMIIbl: ra3oBas M KepocuHoBas. Urto Ber 3axokere B mepByro ouepenn? (1
6asu1) JlonmomHUTENBHBIN BOMPOC: TAE €llle MPUMeEHseTCs ra3 (MPeanoIoKUTe, KaKo! ) U KepOCHH?
(2 6amna)

YroObl 3oidylika HE cMOrja moexaTh Ha Oasl, Mauexa Hmpuaymana el paboTy: OHa cmellaja
JIPEBECHBIE CTPYKKH C MEJKMMHU >KEJIe3HBIMU T'BO3ASIMHU, caxap M PEYHBIM IECKOM U Belesa
30/IylIKe OYUCTUTH caxap, a I'BO3AM CIOXKUTb B OTAEIbHYIO KOPOOKY. 3oidylika ObICTPO
CIpaBUJIACh C 3aJJaHUEM U ycliena noexaTb Ha 06an. OObSACHUTE, KaK MOYXKHO OBICTPO CIIPaBUTHCS
¢ 3aaHueM mMadexu. (30)

OTKpBIB BEPb B KBapTUPY, BEPHYBILIASCA W3 TOCTEW CEMbs OLIYTHJIA «3arax OOJbHUIIBI.
[TepBbIM mpoBeN pacciieoBaHueE I1aBa ceMbt — orel]. Ha momy oH 0OHapy»Kui1 ocKoJIKH (piiakoHa
oT 5%-ro cniupTOBOTO pacTBOpa iozaa, rae ero 10 3Toro 0puIo 8§ T, a u3-moj mrada Mepraiu IBe
naphbl MIKOJIMBBIX I1a3 (KOTa U mieHka). OTel Bce petia MUPOM, OOBSIBUB, YTO COCTOSIIACh UTpa
B (pytdom co cuetom 1:1. Omnpenenure, CKOIBKO IpaMMOB HOAa M COHpPTa CO3AANU «3arax

OOJIEHULIBI»?

VYxona Ha paboTy, Mama nomnpocuia Kcromy moctupaTh TIOJNb M CBECTH ISTHO OT PyKaBUMHBI
JTUMOHHOW KHcioTod. [lokonaBmmce B kHure «J/JomoBoncreo», Kcroma moHsina, 4TO HYKHO
npurotToBuTh 10%-ii pacTBOp KUCIOTHI U NOTPY3UTh TyAa Ha 30 MMH TKaHb C pKaBbIM IISITHOM
pa3MepoM C e€ IaJoLIKYy.

Bynas B Kcromeit, CkoabpKO B3s1M ObI BOJBI M KUCIIOTHI AJIsS IPUTOTOBJIEHUS pacTBopa?

B kakoit éMmKkocTH BEIBOAMIIN OBI ISITHO?

YeTslpe n0ApsA ChECHHBIX MOPOXKEHBIX 00epHYyHch 11 HacTu Temnepatypoii u anrunoi. Bpau
HA3HAYUI ei MOI0CKaTh TOpio 2%-M pacTBOpOM (ypaluirHa.

Cxkonbko 250-rpaMMOBBIX CTaKaHOB 3TOr0 CPEJACTBA IONAJ0 B KAaHAJIM3ALHUIO, €CIH ObLIO
M3pacxo/IoBaHo § macTUHOK Pyparminnaa mo 10 Tabnerok kaxaenii? Kaxmas TtalieTka BecHUT
mo 0,5 T.

Hakomnienue yriekucnoro rasa B arMocepe CTaHOBUTCS OACHBIM 3arpsi3HEHUEM — IPUBOAUT K
napHukoBomy 3ddekry. Kakoir oobem CO, momagaer B atmocdepy mpu cxuranuu 100 r

noJudTUIIEHa ?



PacTeHus mormomaroT MUHEpalbHbIE BeEIIeCTBA M YIVIEKUCHBIA Ta3 W MOJ JACWCTBUEM
yIbTpaguoOIeTa CUHTE3UPYIOT IIIOKO3Yy, BbIAenAs kucinopoa. Kakoit odvem CO2 ycBowmin
3€JICHBbIC JIMCThSI CaxapHOW cBekJbl i mosydeHus 100 © caxaposbl, W3 KOTOPOH MOXKHO
u3rotroButh 10 KoH(peT (omHa KOHPeTa cogepkuT nmpumepHo 10 r caxapa)
Bonpiyie HENPUATHOCTH AOCTABJISIET HAIMYHME B CTOYHBIX BOJIaX KAPOOHOBBIX KUCIIOT U KX COJICH.
[Ipennoxure PU3NKO-XUMUIECKHH CITOCO0 OYMCTKU BOABI OT ITUX 3arpsS3HCHUI.
Kakue u3 nepeuncieHHbIX HUXKE BEIIECTB MOTYT ObITh IPUMEHEHBI JUJII CHMXKEHUSI KECTKOCTH
BOJIBI: KapOOHAT KaJus; TOBapeHHas colib; ¢ocdaT HATPHs.
B cyTku yenoBek BapIxaeT mpuOIM3UTENbHO 25 KT Bo3ayxa. Ha kaxabie 100 kM myTH aBTOMOOHITB
pacxoayet 1825 kr kucnopoaa. CKOJIBKO CYTOK CMOET JIbIIIATh YEJIOBEK BO3yXOM, €CJIH OJIHA
u3 mamuH npoenet Ha 100 kv menbine? Mcnonb3ys npuBeneHHbie (PakThl U Pe3yIbTaThl BAIIMX
pacyeToB, HOJTOTOBbTE:
a) peKJIaMHBIN MPOCIEKT aBTOMOOUJIEI;
0) TekcT oOpaleHus K MPE3UICHTY O 3aIIUTE PUPOIHI.
Onpenenure MOJNEKYJSIpHYIO (DOpMyiIy BeILIECTBa, U3 KOTOPOrO LEIMKOM COCTOUT CKEJIET
MPOCTEUIINX MOPCKHUX )KMBOTHBIX, €CJIM MAaCCOBBIE JTOJIU AJIEMEHTOB B HEM cocTaBIsioT: 47,54 %
(Sr), 17,48 %(S), 34,97 %(O).
st MedeHusi TeppUTOPHUH OJIEHBb UCIIOJB3YET BemecTBo coctaBa 59,41 % (C), 8,91 %(H), 31,68
%(0). Omnpenenute Monekysipayto hopmyiy Beriecta. (OtBet: CsHgO2).

@OyHKIMOHANIBbHAS TpaMOTHOCTh He obomwuia cropoHoit BIIP u 'MA. Ilpu moaroroske
yyYaluxcs Ha YpOKe 3aKperieHus 3HaHuM, pedsTtaM, KOTOpble COOMpAIOTCs CIaBaTh dK3aMeH IO
XUMUH BBIJIat0 KapTouku ¢ 3afgaHusMu u3 KUM I'MA no xumum, rie BCTpedyaroTcsi BOIPOCH O

(YHKIIMOHAIBHON I'PaMOTHOCTH.

IIpumep 1.

16

13 IICPEYHCIICHHEBIX CY)K,HCHIIIvi O IIpaBHIIax paﬁon C BEIIEeCTBaMH B na60pa'r0pnn

u B ObITy BeiOepute BepHOC(-bI€) CYKIACHHE(-51).

1) Jlns nepechlllaHHs MEJHOTO KyIopoca B IPOOHPKY U3 CKIISIHKH HEOOXOJHMO
HCIIOJIB30BaTh XHIMHUYECKYIO BOPOHKY.

2) Iloxydenne ra3oo0pa3HbIX BEIIECTB BCET/Ia MPOBOIAT B BEITHKHOM MIKady.

3) Bce onmITE, TPOBOANMEIE B JIAOOPAaTOPHH, JOJDKHEI OBITE 3aIIHCAaHBI B J1abopa-
TOPHBII JKypHal.

4) Ilpu HarpeBaHHH XUJIKHX U TBEPIBIX BEIIECTB B IPOOUpPKAX H KOI0aX HENb3s
HaIpaBJIATh HX OTBEPCTHA Ha ce0A U cocelieil.

3anUIIHNTe B IOJIE OTBETAa HOMEP(-a) BEPHOIO(-bIX) CYKACHHA(-i).

OTBeT:




M3 mnepeuncneHHBIX CYXKJAEHHH O BIHAHHH AaHTPOIOTEHHBIX (HAKTOPOB Ha
OKPYKAIOIIYIO Cpely BEIOepHTe BepHOE(-bIe).

1) Brixmonsl apromoOuieit, pabotaronux Ha OeH3HMHE, HETATHBHO CKA3LIBAIOTCA
Ha COCTOSHHH aTMOC(EpEHI.

2) Otxoasl mepepabOTKH CBHHIOBBEIX pyJd HPEACTaBIAIOT  YIpo3y s
OKpYKalollell cpelIbl H YeI0BeKa.

3) BHecenne B IOYBY H30BITOYHOIO KOJIMYECTBA MHHEPAIBHBIX yI00peHHit
BpeJUT OKpy:karoneil cpefe.

4) OOpasyrommiics B mpoliecce MNOTYYeHHs CEPHOH KHCIIOTEI CEPHHCTEHIN Ta3
IIOJIOXKUTENIBHO BIHAET HA PACTUTENBHBII H JKHBOTHEII MHP.

IIpumep 2.

25 VeTaHOBHTE COOTBeTCTBHE MeXIY BellecTBOM H ero ODIAcTBI0 IpPHMeHeHHS: K
KAk J0ii MO3MIINK, 0003HATeHHOH OVKBOH, NOADEPHTe COOTBETCTRYIOIIVIO IO3HITHIO
0003Ha49eHHYI0 MH(poi.

BEIIECTBO OBJIACTE ITPUMEHEHH A

A) ametHneH 1) mesHH(eKIHT BOIE H OTOSIHBAHHE TKaHeH
B) ammH 2) cBApKa H Pe3Ka MeTAIT0B

B) THIOXTOPHT HATPHA 3) TonmHEO

4) KoHCepBaHT
5) DpoH3BOICTBO KpacHTeleH
6) pacTBOPHTES
3anHImHTe B TAOIHITY BEIOpaHHEIE THQPEI 01 COOTBETCTBYIOITHMH OYKBAMH.

A|E[B

OTBeT:

[Tpu nmoarotoBke k BIIP yuammuxcs 8, 11 knaccoB Ha ypoke 3aKperieHus: 3HaHUH, g Mpeiarato

3ananus u3 BIIP.

IIpumep 3.

@ Vuammiics Baaamvup BeImI nocte obeqa 160 r cIHBOBOTO cOKa.

5.1. Hcnomb3ys JaHHBle NpHBeNEHHOI HIDKe TaOMIBIL, ompedennTe, KaKyI0 Maccy YIIeBOIOB
IOIYYILT IPH 3TOM OPraHI3M IoHOMIIL. OTBeT IOATBEPINTE PACUETOM.

COJG])?RRHHE ¥r1eBoa0B B HEKOTOPBIX COKaxX

Cor JInMoHHBIH SI6mouHBIIH AmnenbcuHoBHIt | ['paHaToBEI | CHHUBOBHIT

MaccoBasa 1018

2,5 9.1 12,8 14.5 16.1
YIJ1eBoa0B, %

Pemenie:

OTBeT:

5.2. Kakywo mpomo cyTouHOil ¢umsmonormdaeckoil HopMel (400 1) cocTaBigeT moTpebnéHHOE
BrammMipoM KOMIMMeCcTBO YIIeBoI0oB? OTBET MOATBEPIIITE PACIETOM.

Pemenie:

OTBeT:




OnHUM W3 BAKHEIX NOHATHH B 9KOJOIMH W XHMHH SBISETCH «IpeleibHO JonycTHMas
xonuentpauusy (TIK). [TK = 310 Takoe cogepikanne BPeIHOIO BelECTBa B OKpyKawweil cpee,
HPUCYTCTBYA B KOTOPOI HOCTOAHHO, JAHHOE BELIECTBO HE OKA3LIBAET B TEYEHHE BCel MMIHH
HPAMOI0 WIH KOCBEHHOro HeONAronpHATHOrO BIMAHKUA HA HACTOALIee WK Gyayllee NOKoIeHHe, He
cHInKaeT padoTocnocoOHOCTH YelI0BeKa, He YXY/IILAET ero CAMOYYBCTBIA M YCIOBUH JKNIHN.

IJIK yrinexucnoro raza B Bo3ayxe cocrasnser 9 M.

Ha kyxue miowansio 6 M7 1 BLICOTOI noTONKa 3 M, 000pYA0BAHHOI ra30Boil WIMTOI, npH ropexuu
Osrrosoro raza esiienunock 180 r yraexucnoro raza. OnpefennTe, NPEeBLIIACT M KOHLEHTPALMS
YINEKHCNOr0 rasa B BO3AyXe janHoro nomeuieHus 3nadenwe [IJK. ITlpemnoxure cnocod,
NO3BOIHIOIMIL CHU3HUTE KOHLEHTPALMIO YIIIEKHCI0T0 Ia3a B IOMeLIEeHHH.

Orget:

JUs M3roToBNEHUA NA3HBIX Kalels HCNoib3yoT 3%-Helil pacTBop moauaa kanua. Paccumraiite
Maccy MOJAMAA KalHs M Maccy BO/kl, KOTOpPhlE HeoOXoAMME! jaus npuroroeienus 300 r rakoro
pacteopa. 3anuiuTe noApodHO X0/ pelleH s 3a1a4H.

Orger:




Ipumep 3apannii 19 ydamuxca 8 kiacca no marepuanam ©@UIN
«baHKk 3a1aHM 1)1l OLEHKH €CTECTBEHHOHAYYHOH I'PAaMOTHOCTH

3ananue 1
Bce, xTto Buaenm w3genus U3 MajlaXWTa, COTJIACSITCSA, YTO 3TO OJAWH W3 KPACHBEHINUX TOJEIOYHBIX KaMHEH.

VYHHKaJIBHBIMU IO KPAacOTe W pa3Mepy MPOU3BEACHHSIMH MCKYCCTBA M3 MAJIAXUTa MOTYT CUUTATHCS KOJIOHHBI Y
antaps McaakueBckoro codopa, a Taxkxke ManaxuToBblii 3a1 B DpMHUTaXe, Ha OTAEJKY KOTOPOro ITOIUIO JABE TOHHBI
MaJlaxuTa.

MajnaxuT U3BECTEH C aHTUYHBIX BpPEMCH, a €Ir0 Ha3BaHUEC NPOUCXOAHUT OT I'PCUCCKOro «malache» — MaJibBa, TaK KaK
OBCT MajJlaxyuTa HAIIOMUHACT HpKO-SCJ’IéHLIC JINCTBA 3TOr0o paCTCHUS.

Cocrae manaxuta HecnokeH — (CUOH)2.COs. B KpuCTa/UIMYECKOM BHJIE€ MajaxXdT BCTpedaercs PeaKo, a CaMu
KPHUCTAJUIBl UMEIOT HEOOMbIIME pa3Mephbl U Pa3HOOOpasHyto GopMy: cheporHyto, CTOIOUATYIO, TNIACTHHYATYIO,
UTONBYATYIO.

Kak u nnst Bcex kapOOHATOB, /AJIs1 MajlaXUTa XapakTepHa peakuus ¢ kuciaotamu. Tak, ¢ comsiHol kucnoroi (HCI)
MaJjlaXuT JETKO BCTYNAeT B pEakiUio, MPU 3TOM HA IMOBEPXHOCTH MPOUCXOAUT LIMIIEHWE W BCIEHUBAHHE.
AHaNOrMYHO MOTYT MIPOTEKATh PEAKLMU U ¢ APYTUMH KuciotaMu. Eciu e Harpers Manaxurt Boire 200 °C, To oH
MOYepHEeT, TaK Kak oOpa3yercs nmopomok okcuaa meau(ll), mpu 3ToM 0THOBPEMEHHO BBIAEISIOTCS Maphbl BOABI U
yriekucioro ra3a. OdparHas peakiys IpUBOAUT K 00pa30BaHUIO NAaTUHbI — 3€JIEHOBATOr0 HANETA, TAKOI'O K€, KaK
Ha TIOBEPXHOCTH MEJIHBIX U OPOH30BBIX U3/I€NH, KOTOpBIE, HAITPUMED, HAXOIST MPH aPXEOJIOTHUECKIX PACKOMKAaX.

Bomnpoc 1:

K kakoMy Kj1accy HEOpPraHMYECKUX COCTUHEHUI OTHOCUTCS BEIIECTBO, COCTABIISIONICE OCHOBY MajlaxuTa?
1. ocHoBaHuE;

2. KHCIOTA;

3. CoIb;
4. oxcu.
Bomnpoc 2:

Hcnonb3ys npruBeAEHHOE B TEKCTE OMMCAHUE, COCTABbTE YPaBHEHHE PEAKLIUH PA3JIOKEHHs MalaxuTa
Bomnpoc 3:

MoxHo 1M M3 Mamaxura caenarh (oiIsry WIM HpPOBOJIOKY, Kak, HampuMep, n3 MertamuioB? CBoit oTBeT
apryMeHTHPYHTE € TO3UIMH (U3MYECKUX CBOWCTB 3THX MaTeprajioB. [IpeayiokuTe ONBIT, KOTOPBIH OBl
HOATBEPANI (PU3MIECKHE CBOWCTBA MaIaXUTa.

Bomnpoc 4:

[ToueMy MaJIaxUT YACTO UCTIOJIB3YIOT IS O(hOPMIICHHUSI IOMEIICHUH ¥ TPAKTUYCSCKU HE TTPUMEHSIFOT JIJIS Hapy KHOM
OTIEJIKH 30aHni?



3aganne 2

B onnom u3 croxeroB nporpammel Tenekananga OPT «ZloOpoe yTpo» Begymmi, pacckaspiBasi 00 MCIONb30BaHUN
BOJIOIIPOBOHOW BOJBI, TaK COPMYIHUPOBAI OIHY M3 CBOUX MbIciel: «Kumsaenne He youBaeT xjop B Boae». U
JEHCTBUTENBHO, AJ1s1 00paOOTKH MUTHEBOM BOABI MPUMEHSIOT CBOOOIHBIN XJIOP, CIeAbl KOTOPOTO OCTAIOTCS B BOJIE
B pacTBOPEHHOM BHJIE, U MBI HEPEKO YyBCTBYEM 3TOT 3arax.

CBoOOmHBIN XJI0p (B BHIE MPOCTOTO BEIIECTBA) YICTYYMBACTCS JaXKe IIPU OTCTAaMBAaHHWU BOJIBI, @ TEM 0oJiee IpH
kumsiaeHnd. Ho xjop Takke BCTYyHaeT BO B3aUMOJICHCTBHE C OPraHUYECKUMU COCIUHEHHUSMHU, KOTOPBIE
MPUCYTCTBYIOT B BOAOMPOBOAHOW Bozme. OOpasyrolmecs COeAWHEHHs, HampuMmep, xjopodopm, obiagaror
KaHIICPOTCHHON aKTUBHOCTBIO, T.€. CIOCOOHOCTBIO BBI3BATh TsDKEBIC O0yie3Hn. KpoMme Toro, B3auMOJICHCTBYS C
JICKapCTBaMU, BUTAMHHAMH WJIM MPOTYKTAMH, XJIOP CIIOCOOCH MEHSTh MX CBOMCTBA C OC3BPEAHBIX Ha OMAaCHEIE.
Pe3ynsraroM Takoro BIMSHHMS MOTYT CTaTh W3MEHEHHMS B OOMEHE BEIIECTB, a TakKe COOH MMMYHHOH M
rOpMOHaJIBHOU cucTeM. [Ipy KUITsTYEHUH BOJIBI 3TH XJIOPCOACPKAIINE COSTUHEHUS TPAKTUIECKU HE Pa3pyIIaloTCSL.

Bomnpoc 1:
Kakas xapakreprucTrKa BEpHO OTpakaeT (Gu3HIecKre cBoicTBa Xiopa (H.y.)?

1. He pacTBOpHMasi B BOJIC *KHJIKOCTb
2. pacTtBOpuMasi B BOJIC )KUJIKOCTh

3. He pacTBOPHMEIi1 B BOJIE Ta3

4. pacTBOpUMBII B BOZE Ta3

Bonpoc 2

Kakyro 3aBHCHMOCTH MEXIy PpacTBOPUMOCTBIO Ta3a W TEMIEpaTypoll MOMKHO BBIBECTH M3 3TOH (hpasbl:
«CBoOOIHBI XJIOp (TIPOCTOE BEMIECTBO) YIIETYYMBACTCS JlaKe NPU OTCTaWBaHWM BOIBI, a TeM Oolee TmpH
KUTISTYEHUID 7

Bomnpoc 3

Kaxoit MeToJ; OYHMCTKH BOIBI BaM M3BECTEH KpoMe XJopupoBaHus? [IpruMecH Kaknx BENIECTB ¢ MOMOIIbIO HETO
MOXKHO YIaIUTh?



IIpumep 3aganmnii Qi ydamuxcs 8 Kiacca mo MarepuajaM M31aTejJbCTBa
«IIpocBeenue»

OuucTKa BOJABI

IIpeacraBeTe, 94TO BBl C JAPY3bSIMH OTOPABHUJINCH B IIOXOJA B JIecC.
CKOpO BBISICHHJIOCh, YTO y Ballleil IPyNIbl Maji0 NHUTHEBOM BOALI, B3s-
TOW u3 ropoaa B Oyreinkax. K cokaneHuio, Boja B peuke, Ha Oepery
KOTOPOH BEI OCTAHOBHJIMCH, 3arpsi3HeHa: COJEepPKHUT MYyCcOp, MyTHas,
HMeeT 3amax, a BaM HeoOXOAMMO MOJYYHUTHL YHCTYIO BOAY AJIsI YMEIBa-
HUSA U IPUTOTOBJEHUS MHIIH.

B BanieM pacnopsiKeHUH HMEIOTCS IIYCThI€ ILIACTHUKOBBIE OYVTHIIKH,
KacTpioJisi, NPOAVKTEI MUTAHUS, MeJUKaMEeHThI U3 IMOXOJHOM anTedKH
(buHT, BaTa, MapraHIOBKa, aKTHBHDPOBAaHHBLIA yrojib, HacTOMKa Hoja,
nepeKuch Boaopoxa u Ap.). Ha Oepery m Ha AHe pedyKH e€CTh MNECOK
U rpaBHii.




3apaHue 1

Kak MOXHO NOAY4YHTb YKCTYIO BOAY B ONMCaH-
HOHW BbILLE CHUTYaLMWMK?

BuibepHte BCce BepHble OTBETHI.

i

. OYHCTHTE BOAY MNEPErOHKOH (JHCTHILIA-
mHuei).

B. PaszmenuTs BelllecTBa OTCTAMBAHHEM.

C. IlpodunsTpoBaTE BOAY H3 PEUYKH.

D. IIpoKHOATHTE BOAY H3 PEUKH.

E. AncopbupoBaTs NpPHCYTCTRYIOIIHE B pac-

TBOPE BEeIecTBAa.

PebaTa zmann, kak (PHILTPOBATL 3arpHa3-
HEHHYIO IPHMECAMH BOAY B VCIOBHAX ITKOIb-
HOH Jgaboparopuu (cm. pmc. 1). Ho kak or-
(QHILTPOBATE €€ B MOXOMHEIX YCIOBHAX?

Cmech BOJBI
U meckEa

Hueran soga
(fpunsTpaT)

Puc. 1. @unbTpoBaHKe pac-
Teopa B nabopaTopHH



3apnanue 1
Kak MOMXHO MONy4uTb YMCTYIO BOAY B OMMCAHHOM BbIlLE CHMTYaUWW?
Bepnbie omeemut:

C. INpodhuasTpoBaTE BOAY H3 PEedYKH.

D. ITpoKkHOATHTE BOAY U3 PEUKH.
E. AgcopbupoBaThk NPHCYTCTEVIOIHE B PACTBOPE BEIeCTBA.

,[[.]'IH BRINIOJIHEHHA 2TOI'D 3alJaHHA BaM HDTPEE'},TIGTCH JRCIOepHMEeH-
TalbHBIe JHAHHA, HOTOPBIE BhI MOIVIH #DOJOVYIHTE IIPDH H3IVIAEeHHHA
ECTECTEEHHO-HAVUHLIX NPEIMETOR: XHMHH, OHOJOIHH, OKDVHAIIIETO
MHpa. PAKTHYECKH BRI JOKHE TPEI0MHTE SKCIEDHMEHTANLHEIH Me-
TON, JAIINHE HYXHBIH PEIVIABTAT — YHCTVE) BOOYV. YToOEI BRIOPATE
NpABHILEHEIE OTBETEI, BAMHO BCOOMHHTE, KAKHE CVIIECTEVIOT CIIOCOOLI
OUHCTKH BOJEL

DHAIETpOEAHHE — (QHIHNYECKHN MEeTO OUHCTHH ZArMpAIHEHHOH BOJLL
O moaponaeT YIATHTE YACTHIILI HEPACTEODHMBIX B BOJE BRIlecTB. Ya-
CTHI[EI OTAENAKTCA OT PACTBOPA NOPH OPOXOMEAEHHH YepPes MOPHCTLIN
PEILTD HIH QEILTPYIIHA CI0H KAKOMO-TO BEIIECTBA. YeM MeHBIIe
nopsl (pHILTPpA, TeM O0Jee MEJKHe YACTHIIEI OCTAIOTCH HA HEM, A MOJIYV-
YeHHLIH PACTEOP CTAHOBHTCA DOJEE YHCTEIM. JTOT METOJ HCOONEIVETCH
B OLITY H HA OTPOHIBOICTEE.

IIpn KHENDAYEHHH PACTBOPA HEKOTODLIE HE PACTEODEHHEIX B BOJE Be-
MIECTE MOTYT PAGNATATLCHA H BRAEIATLCA H3 PACTEBOPA E BHJE Fasa HIH
ocaika. BolesHeTEOPHEIE MHKDPOOPraHHAMEI, KOTODEIE COOEDMEKATCH
B HEOYHIEHHOH BOJgEe, NPH HATPEBAHHH BOAE [0 TEMOEPATVDE KHIIE-
HHA norabamT.

Ancopbua — 2To ODpomecte MOTIOIMIEHHA rasoobpasHEIX aubo pac-
TEOPEHHBIX BEIOECTE NOBEPXHOCTEID TEEpPIOre BelmecTBa. CaMbiil pac-
OpOCTPAHEHHEIH aAAcopieHT — 3T0 AKTHBHPOBAHHEIH yronk. OH HeOonk-
ayercda OAf OYHCTKH BOALI, 4 B MeJHIHHE — I8 Je4eHHS JIIei
¢ CHMOTOMAMH OTpaBleHHRA. Taxoe cBOHCTEO Yraa o00VCIOBIEHO ETO
HOPHCTOCTEID H DONBIIOH NIOIMANLID CONPHEOCHOEEHHA ¢ APVIHMH Be-
MIECTBAMH.

ITovemy He npuHuMawmes Jpyzue omeemsi?

Orper A. OUHCTHTE BOOYV HEPErOHKOH (AHCTHILIAIIHE&).

I[Iponece AHCTHAMAIDHHE MOMKHO OCVIIECTEHTE B COEIHANLHEIX IpH-
bopax — OHCTHIAATOpaxX. Besd Takoro mpmbopa DOIVYHNTE HeoDXogH-
MOE B JAHHOM CAVYAE KOJAHYECTEO [JHCTH/JIHPOBAHHOH BOJAE He
VIACTCH.

Orser B. PasgennTs BelecTEa OTCTAHBAHHEM.

MeTog oTcTamBaEHa, Kasantock OLI, caMelil npoctoi. OrcTanBanHe
OTHOCHTCH K MeXAHHYECKHM CcHOOCO0AM OUHINEHHs Bogkl. CyTeE IOpo-
Oecca COCTONT B TOM, YTO HOJ JefcTEHEM CHIE TAMECTH TBEpALIE
KPVOHEIE YACTHILE SArpASHeHHH (IMIHHB, ODeCKa H APYIHX BEIIecTB)
ocegaoT Ha AHO. JleTyume BelIecTBa MoOryT HenapaTtkcsa. Ho npumene-
HHE TOr0 MeToga Tpedver MHoro epeMenH. Kpome Ttoro, Gonee Menxme
YACTHILI HE OCEJanT HA JHO, PACTBOD OCTAETCH MYTHEIM.



3anaHue 2

Kakoe npucnocobnexue ans ¢hMnbTpoBaHWA MOrAMW caenaTb pebsaTta B no-
XOAHbIX YCNOBHAX M3 TeX NOAPYYHbIX CPeAcTs, KOTopble BblAM B WX pacno-
pAMEHHH?

KpaTko onuwuKTe 3To npvcnocobnerne W npuHUWn ero paboTbi.

Oreer:;

3apaHue 2

Kakoe npucnocobnexuwe ana cdMnbTpoBaHWA MOrnW cienate pebsata B no-
XOfHbIX YCNOBMAX W3 TeX NOApYyuYHbIX CpefcTs, KoTopble GbiAM B WX pacno-
pAMEHUH?

Bam oreer Ao/eH BKJIKOYATL OIHCAHHE OpHCOocoD/IeHHMA [I0H
(QUILTPOBAHMA BOALI M NPHHIKIIA ero paborel. BaM HYMKHO MbICJIEHHO
CHOPOeKTHPOBATE MPOCTVIO dKCIePUMEHTANLHYI0 VCTAHOBKY M3 MOAPYY-
HBIX CPEeJCTE H O0BACHHTL, IIOYUEeMY OHA JoJMHA padoTaThb.

[IpaBunsHBIA OTBeT MOMeT ObITh CHOPMYAHPOBAH HO-PA3HOMY, HO
LOJIMEeH COAepPHATL I'NIABHBIN CMBICII.

Camoe npocrtoe npucnocodrerue 0nia uilsbmposarita MoMeT ObITh
cAeNaHO M3 ILIACTHKOBOH OYVTEIIKH. JTO pelleHHe BaM IOICKAMeT
FHU3HEHHBIH ONBIT M YMEHHEe NPOBOAUTL (PHILTPOBAHHE PACTBOPOB, KO-
TOpOEe BhI IOJYYHIM HA YPOKAX XHMHH.

[[nacTUKOBYIO DYTHIIKY HYVIKHO paspesaTh TaK, 4ToDhl NONYVUMIACH
BOPOHKA H €MKOCThL A1adA cbhopa Boasl. BopoHka sanonHseTca pedMHBIM
rpaBHeM, A CBePXY — pPEeYHEIM IeCKOM.

ITpunuun paombr 3mozo npucnocobleHuA.

[Ipu nponycKaHHUM BOALI Yepes CJI0HM MENKOro rpaBMa M necka by-
AVT 3aJep:HHBATHCH BCE OTHOCHTENILHO KPYIHLIE HACTHIILI 3arpsasHe-
HUi. 18 ouHMCTHKH OT MeNKHMX YACTHIL 3arpasHUTeseH, BhI3bIBAKIIHX
MYTHOCTE, HeoOxogumMo nOpod@HUILTPOBATE PpACTBOD eIé pas uepes
(GUabTp, CAeMaHHBLIN M3 BATHI H HECKONLKHUX chaoeB Dunra. Bara u GunT
BCErja NOJIMKHBI HAXOJHUTLCA B AlNTedYKe NYyTellecTBeHHUKA.

Otreer OyvaeT HENOJNHLIM, €CJIH Bhl IPHBEAETE TOJNLKO OIIHCAHHE IIPH-
cnocobeHnda MM TOJALKO OPHHIMIO ero padorTh.



Puc. 2. BeiToBoi
HNBTP ANA OUHCTKH
BOABI

I'nasuasa npobiema goMauniHeii BOAONPOBOLHOM
BOJLI — @€ EeCTHOCTh, TO eCTh MNPHCYTCTBHE
B BOode cojiell Kanknuda u Mmarguda. Myaormue agmomgu
OYMHIAKT NHTEEBYIO BOAY B JOMAIIHHX YCJIOBHAX
npu mnomoinu OniToBRIX (unsrpor (em. puc. 2).

B croeit npoekTHO-HCCIS0BATENLCKOH pabore
IMIKOJBHUKH Pelidiad olpegenuTs Haubogee ad-
(heKTHBHEIH OBLITOBOH (DUILTD AJMHA OYMCTHH MHKECT-
KO BOALL.

Ha nepeom aTamne HecaefoBaHMA OHH IOJY-

YUJIHM SKCHePHMEHTANLHLIE PE3VILTATEL 10 CHHMKeHHIO 0DIIeH MEecTKO-
CTH BOAOIPOBOAHOH BOALI pasiHMYHLIMKM (uiasTpamm (radbnamma 1).

TaGnuua 1
KoHueHTpauKsa coneil KanbUWA M MarHua
8 BogonposogHon soge (B %) % cHuKeHns
DunbTpbI obue
o Hauana MNocne EBCTKOCTH
unbTpOBaHKA thUnbTpoOBaAHMA

«Baprep-4» 6,5 3,1 52
«Bapoep-6» 6,7 0,7 89
«Apro» 8 8 0
«BpuTas 6 1,7 73

Ha ETOPOM 3Tanme HCCJeJOBAHHA NIKOJEHHEKH OIpegeTHId, HACKOJIb-
KO J0Jro (GUIBTPEI COXPAHSIOT CBOHM KadecTBa. J[laHHEIe, KOTOPEIE OHH

NOJVYHIN, MoKasadbl B rabnume 2.

Tabnuua 2
Criokenue obweii wictkocru (8 %)
PunsTpsi B Hauane Yepez 3 vepenn | Yepes 4 vepenu
MCNONb30BAHKA HCNO/Ib30BAHWA MCMONb30BAHMA
«Baprep-4» a2 25 0
«Bapeep-6» 829 29 27
«BpuTas 73 62 54




3apaHue 4

Kakoi thUnbTp No pesynbTatam WCCNeAoBaHWA LUKONbHMKK BbIBpanu kak
AYYLLMA?

HanuwwKre mapky cunbTpa M obbacHWTe cBOH BbiBoOp.

Bepuwiili omeem:

Bribpan dunasrp «BpuTas.

Jlnsi BLINOJHEHHS TOr0 3aJaHHUs HYKHO [NPOAHATIH3IHUPOBATL JAH-
HBle U3 ABYX Tabiaui], a DOTOM CHesaTh BeiBoj. B tabaune 1 nmoxasa-
HO, YTO JAyHYIle CHUMAeT KOHLUEHTPALMIO COJeH KanbliMd M MAIHHA
B BOmompoBogHOH Boge duneTp «Bapwep-G+ (89 % cHumenusa obdieit
seécTkoct). Bropoe mecto npunagmexut dpunsrpy «Bpuras (73 % cuu-
swenusa obmeill swécrrkocrn). M3 mannwnix, npusBenéunnbix B rabnume 2,
cjaeaveT, 4To DOJALIIEe BCeX COXDPAHHeT CBOM OYHCTHTENLHLIe CBOHCeTBA

¢dunbrp «Bpuras (uepes 4 HepenU HMCIOJIL30BAHUA OH CHUMKAET JKECT-
KoCTb BOoAbl Ha 54 %).

CpaBHeHUe pe3yJLTATOB JABYX OTAIIOB MCCIEJOBAHUS IO3BOJIMJIO
oupenenuTb, 4ro «Bpuras ouMiaeT BOAY HEMHOro Xxy:xe, yem «bBa-
peep-6», HO Oyzer paboraTs AOJIbIIE.

MosxHO AOnyCcTUThL, KOHE4YHO, 4TO Bhl Bruibepere «Bapnep-6», HO TO-
rjaa BaM HYXXHO 0DOCHOBaTh CBOM BLIDOpD TeM, Hanpumep, 4YTO Bbl CO-
fupaerech HONB3OBATLCH ITUM (DUIALTPOM TOJLKO JABe HejeJIH.

OTser OyaeT He IOJIHBIM, €CJIM YKa3aHO TOJILKO HaszBaHue (GuiabTpa,
HO He 0DocHOBaH BLIOOD.
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