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AHHOTALUA

BaxuelimuM pe3ynbratoM 0O0Yy4YeHHsS MpeIMeTaM eCTEeCTBEHHO-HAayYHOIO
[UKJIa B IIKOJE SBJSETCS OCBOCHHE OOYYAIOIMMUCS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH — CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble Ha YpOKaX 3HAHUS U
YMEHUSl I pelieHusi 3ajJady JKU3HEeHHOro xapakrepa. IIpomecc oOyuenus B
KaKJOM LIKOJIE U B KAXKIOM KJlacce JOJKEH ObITh OPUEHTHPOBAH HAa AKTyaJIbHBIE,
COBPEMEHHBIE  pe3yJbTaThl, 3a7ada (OPMUPOBAHMS  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH JOJDKHA PEIIAaTbCid Ha KaXJAOM YpPOKE, a KOMIUIEKCHas OLIEHKa
00pa3oBaTENbHBIX TOCTHKEHHM IIKOJIBHUKOB JOJKHA BKJIIOYATh W 3aJaHUsl Ha
OLICHKY €CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH.

[Tocobue comepXKUT METOAWYECKHE PEKOMEHJALUU IO HCIOJIb30BAHUIO
3aIaHUi U3 OTKPBITHIX OAHKOB 3aJaHui MO (HOPMHUPOBAHUIO BCEX KOMIETEHITUMN
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH. 3aJaHus CrPYNIUPOBAHBI O NIPEAMETaM,
BHYTPHU KaXKJOr0 MpeIMeTa — IO TeMaM, a BHYTPU KaXKIOW TeMbl — IO BHUJAM
NEATENbHOCTH.

[locoOue mpeaHazHayeHO Al yuurtened Ouosoruu, reorpaduu, (QpU3MKH,

XUMHUH.
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Beenenue

EcrecTBeHHO-HAy4YHass  T'PaMOTHOCTb  SIBJISIETCA  COCTABHOM  4acCThlO
(GYHKIIMOHAIBHOM T'PaMOTHOCTH, KOTOpas OIIEHHWBACTCSd B MEXKIYHAPOIHOM
UCCJIEJIOBAHUM O00pa30BaTENbHBIX JOCTIDKEHUN 15-meTHux mkonbHUKOB PISA
(Programme for International Student Assessment) [1].

PesynpTaThl mocnemnero mmkima wucciegoBanus PISA-2018, B koropom
NPUHSIN ydacThe 79 CTpaH, MOKa3bIBalOT [2], YTO, BBINONHSASA 3aaHUS IO OLIEHKE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH, POCCUMCKHE YyYalluecs JEMOHCTPUPYIOT
pe3yabTaThl HE TOJBKO CYIIECTBEHHO HHXKE CPEAHETO MEXIYHAPOJIHOI'O YPOBHS
(cpenuuii ypoBeHb coctapisier 500 6amnoB mo 1000-6amipHOI MIKalie), HO M HUXKE
PE3yNbTATOB 10 YMTATEILCKOM U MAaTEMAaTHYECKOW I'PAMOTHOCTH (mab. 1).

Tabnuya 1

PesyabTaTel Poccniickoit @enepauyu no pasjidn4HbIM HANPABJICHUAM
¢yHknuonaabHoi rpamotHocT (PISA-2018)

Hanpagsienus Koan4decTBO 0aJ1710B, IMo3uuua Poccuiickou
(GyHKUHOHAIBLHOU HAOpaHHBIX Denepauuu B peiiTHHTE
rPaMOTHOCTH yYaAIMMHUCH CTPAH-YYACTHHI
Poccuiickoit

®enepanuu, no 1000-
0AJNILHOM IIKAJIe

EcrecTBeHHOHay4YHas1 478 30-37
I'PaMOTHOCTb

Yurarenbckas 479 26-36
IPaMOTHOCTb

MaremaTnueckas 488 27-35
I'PAaMOTHOCTD

He menee TPECBOKCH TOT (1)aKT, 4YTO OTCYTCTBYCT IIOJIOKUTCJIbHAA JWMHAMUKA B

pe3ysbTaTax Imo eCTeCTBEHHO-HAYYHOW rpaMOTHOCTH (cm. epagux [3]).



I'pagux
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B mexayHapoaHOM HCCIIEIOBAHMM BBIACISIOT WIECTh YPOBHEM €CTECTBEHHO-
HAYYHOW TMOArOTOBKM 15-meTHux mkonpHUKOB [3]. OnucaHnue ypoBHEW B
uccinenoBanun  PISA-2015, B KOTOpOM OCHOBHBIM HAaNpaBlI€HUEM OblIa
€CTECTBEHHO-HAay4YHAasi TPAMOTHOCTb, IPECTABICHO B TaOIHIIE 2.

Tabnuya 2

Onucanue ypoBHe#l eCTeCTBEHHO-HAYYHOI IPAMOTHOCTH HIKOJIbHUKOB PISA

e

= |Huxaan

2 — Y10 MOIyT OPOAeMOHCTPHPOBATE YIAIHECH, TOCTHIIITHE JAHHOIO YPOBHA
g ecTeCTEeHHOHAYIHOH IPAMOTHOCTH

>, | YpoBHH Y

VHamrnecsa. JOCTHTIIHE 6 YPOBHA, MOTYT ONHPATECH HA HENBIH pAI B3aHMOCBI3aH-
HEIX €CTeCTBEHHOHAYTHBIX HIeH H MOHATHH H3 00IACTH (QH3HKH, GHOIOTHH, reorpadHH
H acTPOHOMHH H HCIIOIB30BaTh 3HAHHA CONEPKAHHA IIPOLENyp H METOJOB NO3HAHHA
oA (HopMYyTHPOBAHHA THIOTE: OTHOCHTETBHO HOBBIX HAYHUHEIX ABICHHH. COOBITHH H
HPOLECCOB HIH 1A GOPMyTHPOBaHHA MPOTHO30B. [IpH HHTEPHIpeTAllHH JAHHBIX H HC-
MOTE30BAHHH HAYYHBIX TOKA3aTeNBCTB OHH CIIOCOOHEI OTIHYATE OTHOCAIIYIOCH K TeMe
HH(QOPMAIIHIO OT He OTHOCAMEHCA H CIOCOOHEL OMHPAThCA Ha 3HAHHA, MOTyIeHHbIE HMH
BHe OOBIMHOH IIKOTBHOH HporpaMMel. OHH MOTYT Pa3IHHUATh apryMeHTHL. KOTOPEIE Oc-
HOBAaHBI Ha HAyYHEIX JaHHBIX H TeOPHAX, H apTyMeHTHl, OCHOBaHHEIE HA JPYTHX C000-
pazKeHHAX. YHallHecsd, JOCTHIIIHE 6 VPOBHA, MOTYT JATh OLEHKY albTePHATHEHEIM CIIO-
coGamM MpoBeIeHH CIOXKHEIX YKCIIEPHMEHTOR, HCCIeTOBAHHI H KOMITBIOTEDHOTO MOIe-
708 THPOBAHHA H 000CHOBATH CBOH BRIOOD.
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Vuammecs, JOCTHITIHE 5 YPOBHS, MOI'YT HCIIONB30BATH A0CTPAKTHEIE ecTecTBeH-
HOHAYUHBle HIeH HIH NOHITHI, YT0OE 0OBACHHTE He3HAKOMBIE HM H Oolee CIOMHELS,
KOMILTeKCHBIe, SBIeHHA, COOBITHI H NPOIleccHl, BEIFOTANINHE B ce0J HeCKOTBKO IpH-
YHHHO-CTIeICTBEHHBIX cBa3eli. OHH MOTYT NPHMeHATH DONlee CIOXKHBIe 3HAHHA, CBA3aH-
HEBIe ¢ HAayUHBIM IIO3HAHAEM, M TOTO, 9T00E JaTh OIEHKY PasIHIHBIM CcIocobaM Ipo-
BeJeHHA 3KCIEPHMEHTOB H 000CHOBATE CBOH BBIOOp, a TAIOKe CHOCODHEI HCIO/IB30BATh
TeopeTHYecKHe 3HAHHA AIA HHTepHpeTallHH HH(OpMAIHH HIH (QopMyIHpOBaHHA IIpO-
THO30B. YUaImHecsd, JOCTHIIIHE 5 YPOBHA, MOTYT ONEHHTHL PA3IHIHBIE CIIOCOOBI HCCTIe-
IOBAHHA NpelI0keHHOTO HM BOIPOCA C HAYYHOH TOYKH 3peHHSI H BHAeTh OTPaHHUYeHH
[OIPH HHTEPIPeTALIHH JAHHBLX, BKIHOYAS HCTOUHHKH IOTPeIIHOCTEH H HeolpedeleHHO-

633 cTell B HAVYHBIX JAHHBIX.
4 Yuampecd, TOCTHITIHe 4 YpOBHA, MOTYT HCIIOMB30BATh O0ee CI0XHBIe HIH Oolee
abCTpaKTHEIE 3HAHHY, KOTOpEIE HM JHDO NpeJOocTABISHL], THOO OHH HX BCIOMHHIH, 1714
00BACHEHHA JOCTATOYHO CIOMKHBIX HITH He COBCeM 3HAKOMBIX CHTYAIIHE H IIPOIECcCOB.
OHH MOTYT HPOBOIHTE IKCIEPHMEeHTH], BICIFOYAIOIIHE JBe HiIH Oolee He3aBHCHMEIS IIe-
peMeHHBIe, 418 OIPAHAYEHHOTO Kpyra 3agad. OHH cIocOoOHBI 00OCHOBATE ILIAH 3KCIIE-
PHMEHTA, OIHPAICE HA 3JIeMEHTR] 3HAHHIE O IpoIeIypax H MeTONAX MO3HAHHL. YualHe-
cf, JOCTHITIHeE 4 YPoBEL, MOTVI HETepIpeTHpPOBATh JAHHEIS, OTHOCAIIHECH K He CIIHIN-
KOM CIOKHOMY HaGOopYy DAHHBIX, HIH B He BIIOJIHE 3HAKOMBIX KOHTEKCTAX, TOTYIATE BEI-
BOJBI, BEITEKAIONIHE H3 AHATH3A JAHHBIX, IPHBOME 000CHOBAHHE CBOHX BEIBOJOB.
3 Yaamuecs, JOCTHIIIHe 3 VPOBHA, MOTYT OIMHPATHCA HA He 04eHb CIIOKHBIE 3HAHHA
I714 pacTO3HABAHAS HIH NOCTPOSHAA 00BACHEHHI 3HAKOMEBIX SBIeHHA. B MeHee 3HaKO-
MBIX HITH OONee CIOMHBIX CHTVAIIHTX OHH MOTYT CTPOHTH 00BACHEHHT, HCIOIB3YA MOJ-
cKaskH. OIHpadsch Ha 3]IeMEeHTR] CoNepHaTeIbHbIX HIIH IpoleJyPHbIX SHAHHHE, OHH CIIO-
COOHBI BHITOTHHATE IPOCTOH 3KCIepPHMEHT T4 OTPaHHYeHHOTO KpyTa 3aJad. YuamHecs,
JOCTHITNHe 3 YpPOBHA, CIIOCOOHEI IIPOBeCTH PA3IHTHE MekIy HayIHBIM H HeHayIHBIM
484 BOIIPOCAMH H MPHBECTH JOKA3ATENBCTBA L1 HAVIHOID VTBEPAICHH.
2 Yaammuecd, JOCTHITIHE 2 VPOBHI, MOT'YT OIHPAaThCA HAa 3HAHHA OBCEIHEBHOTO CO-
JepRaHHAL H 0a30BbIe NpoleypHble 3HAHAA A1 PAcliO3HABAHHA HAYIHOIO ODBACHEHHM,
HHTepIIpeTallHH JAHHBIX, 4 TakKe Paclo3HaTh 3a1ady, pelllacMyI0 B IPOCTOM SKCIEpH-
MeHTABHOM HCcIemoBaHHH. OHH MOIYT HCIIOIB30BATH 0a30BBle HIH MOBCeTHEeBHEIE
ecTecTBeHHOHAVIHBIe 3HAHHI, YTOOBI PACTIO3HATH ANeKBATHBIN BEIBOJ H3 NPOCTOTO Ha-
0opa JaHHBIX. OHH JeMOHCTPHPYIOT 0a30BBle NO3HABATelbHBIE VMeHHA, pacIlio3HABad
410 BOIIPOCHL, KOTOPBIE MOI'YVT H3Y4aThed ecTeCTBeHHOHAYIHBIME MeTOJAMH.
1 Ydammuecd, JOCTHIIIHE 1 YpoBHA, MOIYVT HCIOIB30BATH MOBCeIHEBHBIE COdepHa-
TeldbHBbIe H IpolleIypHEIe 3HAHHY, HT00H PaclIo3HABATE 00BACHEHHE IPOCTOrD HAYIHOTO
ABIeHHd. [IpH moamep:Ke OHH MOIYT BBIIOIHSTL 110 3alaHHOH Ipolenype HCclenoBa-
HHA He O0fTee 9eM ¢ JBYMA NepeMeHHBIMH. OHH cIOCO0OHBI BHISTH IPOCTBIe IPHIHHHO-
ClIeICTBeHHBIE HIH KOPPelAlHOHHBIE CBA3H H HHTIEPIPeTHPOBATE rpadHIecKkHe H Ipy-
T'He BH3VAIbHBIE TaHHBIE, KOIJA AT 3TOTO TPeDVIOTCS YMeHHS HH3KOTO ypoBHA. OHH
MOTYT BEIOpaTh Jydllee HayIHOe OOBACHEHHe NIA Mpe[CTABISHHBIX JAHHBIX B 3HAKO-
335 MBIX CHTYAITHAX, OTHOCAITHXCS K THIHOMY, MeCTHOMY H IT00aTBHOMY KOHTEKCTaM.

th
n
o

Uucno  pOCCHMUCKHMX — y4yaliuxcs, JIOCTUTIIMX  HAWBBICIIUX  YpPOBHEH
€CTECTBEHHOHAy4YHOUH TpaMOoTHOCTH (5—6-€ ypoBHH), coctaBmiio B 2018 roay 3,1%.
B crpanax O3CP B cpennem 6,7% ydammxcsi NpOJEMOHCTPUPOBAIA CaAMBbIE
BBICOKHE PEe3yJbTaThl (B JMAMPYIOIIMX CTPaHAX TaKUX YYalIUXCsl 3HAYUTEIBHO
oonpie: ot 20,8% B Cunramnype a0 31,5% B Kutae (4 npoBuniuu). Mexay tem

€CTECTBEHHO-HAy4YHOE O00pa30BaHHME TOTOBUT IIKOJIBHUKOB K XWU3HU U pabdoTe
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B YCIOBHUSIX COBPEMEHHONW WHHOBAIIMOHHOW SKOHOMHUKH, KOTOpas JOIIKHA
o0ecreyuTh pealibHOe 0JIarocoCTOsIHUE HaceleHusl, Bbixoa Poccun Ha mepenoBbie
MO3UIIMU B MUPE B HAYKE U TEXHOJIOTHUSIX.

[Toxg ecTecTBEHHOHAyYHOW TI'PAaMOTHOCTBIO B HccienoBaHuu PISA moHuUMarT
CIIOCOOHOCTH ~ YEJIOBEKa  3aHUMaTh  AKTUBHYIO  TPaXIaHCKYI0  IO3UIHUIO
0 BONPOCaM, CBA3aHHBIM C Pa3BUTUEM €CTECTBEHHBIX HAyK U NPHUMEHEHHEM
UX JOCTHXKEHUM, €ro TrOTOBHOCTb HWHTEPECOBATHCS E€CTECTBEHHO-HAYYHBIMU
uaessMu. EcTecTBEeHHO-Hay4YHasi TPaMOTHOCTh MPEANOJaraeT HaJIM4KUe Yy YelIOBeKa
CTpEMJICHHS y4acTBOBaTh B AapryMEHTHPOBAHHOM OOCYXJIEHHUU TpodiieMm,
UMEIOIIMX  OTHOLIEHHWE K  €CTECTBEHHbIM  HaykaM U  TEXHOJOTHSM,
U CPOPMHUPOBAHHOCTHU CIEAYIOIINUX KOMIETCHIIUN:

» Hay4HO OOBSCHSTDH SBJICHHS;

» TIOHUMaTh OCOOCHHOCTH €CTeCTBEHHO-HAYYHOT'O UCCIICOBAHNS,

» UWHTEPIPETUPOBATH JaHHBIC U WCIOJIb30BaTh HAYYHBIE JOKA3aTelbCTBA IS
MOJTy4YEHUS BBIBOJIOB.

OnucaHve  €CTECTBEHHOHAy4YHOW  IPaMOTHOCTH B MEXAYHApOJHBIX
CPABHUTENIBHBIX HCCIEIOBAHUAX IIOJHOCTBIO IIEpECcEeKaeTcs ¢ TpeOOBaHUSAMU
OI'OC OOO k mnpeaMeTHbIM (IIPEIMETHl €CTECTBEHHOHAY4YHOrO LMWKJIA) U
METaNnpeJMETHBIM ~ pe3ylibTaTaM  OCBOCHHS  OCHOBHBIX  00Opa30BaTEIbHBIX
IPOrpaMM.

Baxneiimeld xapakTepucTHUKOW 3amaHuii uccinenoBanuii PISA  sBasercs
UCIIOJIb30BaHUE KOHTEKCTAa peajbHBbIX JKU3HEHHBIX cuTyaruil. K kaxmaomy
KOHTEKCTY TMpeaJiaraeTcsi HECKOJbKo 3afaHuil (3—6 3amaHwuii), KOTOpbIE
KJIACCU(DUIIUPYIOTCS IO CIETYIOIIUM KaTeropHUsM:

» KOMIIETCHIINSA, Ha OLIEHWBAaHNE KOTOPOH HApaBIEHO 3a/1aHuE;

» eCTECTBEHHO-HAYYHOE 3HaHUE, 3aTparuBacMoe B 3aJaHUM (COAEpKaTeIbHOE

3HaHUE WU MPOLIEAYPHOE);



» KOHTEKCT  pEaJbHOM  JKM3HEHHOW  CHUTyallMH,  KOTOpas MOKeT
paccMaTpuBaThCsl HAa JIMYHOCTHOM, MECTHOM / PErMOHaJIBHOM WM TJIO0ATBHOM
YPOBHE;

» KOTHHUTHBHBIN YPOBEHb (WM yPOBEHB CIIOKHOCTH) 3aJIaHUSI.

[IpuBenenHbic HIWKE TNPHUMEpPHl 3aJaHUl W3 OTKpbIToro Oanka PISA

IIOKAa3bIBAaOT, KAKNM o6pa30M OIMHUCBIBAIOTCA OCHOBHBIC XapPaKTCPUCTHUKH 3a1aHNA.

3aganue 1
3ananue «CuHAPOM rude/i mYeJUuHBIX ceMeiD)
Koamnemenyua Haydroe 00BACHEHHE ABICHHH
3nanie — Cucmema Copmepxanne — AKupas
Mectreni/HanHoRameHBIH — KadecTBO oKpyxKaromiei
Konmerxcm Al p T
cpembl
Kocrumuenruill ypoeeHs CpenHai
Dopmam eonpaocd OTKPBITHIH OTBET — KOJTHPYETCA 3KCIIEPTOM

pisa2015 | HNENEN (@]

Cungpom rub: CHUHAPOM FMBENK NMYENWHBIX CEMEN
Bonpoc 1/5

NyeannbiM cEnNbAM No DCCMY MUPY YTpOoMacT OnNacHoc *DNCHKC. Cno nasvipacTcA
«curgpom mbenn nyenunbix cemeis. OHO COCTONT & TOM, 4TO n4y€nol noKngawT coon yncﬁA
OTgennswncs ot YNbA, N4EnNDb nornGawT, n Taknm oGpazom cungpom rmGenn nyennnbix
cemail yxxe Bbi3Ban rudens AECATKOB MUNNUADA0E NYEN YYEHbIE CYNTAT, YyTo
CYUWECTBYET HECKONEBKD NPUUMH rHbent NUenuHbix cemei

rpoqumadime mexcm “CurdpOM 2UGENU NYENUHSIX
cemel”, pac ( cnpasa. 3anuwume ceod
omeem Ha eonpoc.

JN04AM, KOTOPbIE PASBOAAT W M3YYAIOT NYEN, OYSHDb
BaXHO NOHWMATH, YTO TaKoe CUHAPOM rudenu
NUENUHbLIX CEMEIl, DAHAKD 3TOT CUHAPOM MOXEeT
0Ka3bI2aTE BNUAHWE He Toneko Ha nuén. Mliogy,
WIYHAOWHE NTHY, TAIOKE 3BMETHNH 610 BANAHNE.
Mogcontyx CNy®MT MCTOYEMKOM MUY W ANA N4EN, U
ANA HEROTOPbIX Bngoe nThy. NYénol nnTawTcA
HEKTApOM NOACONHYXA, a MTHLbI — €TI0 CEMeHamMi.

YUYWTHBAR 3TY CBA3b, 00BACHUTE, NOYEeMy
WCYESHOBEHWE NYEN MOXET NPUBECTH K COKPALLEHUID
nonynauuu mruy,

T




KOMHGTGHHI/IH, IIpOBECpsACMas IIPHU BbIIIOJIHCHHUMU 3TOI'0 3aJaHMA,

o0bsicHeHue sBieHH. OT ydamunuxcsa Tpe6yeT(:51 JaTb 00BsSICHEHHE Ha OCHOBE

HMCHOINUXCA Y HUX CCTCCTBCHHOHAYYHBIX 3HAHUM.

3amanue 2

Komnemeryus

HpHI\deHEHHE? MCTOOOB SCTCCTBCHHOHAYIHOI'O
HCCIeJOBaHHA

3xanue — Cucmema

ITponeaypa

Konmercm

MecTHbn/HanmnoHanbsHEIH — KagecTBo okpy:karomei
Cpebl

Kozrumuenutil ypoeeHs

Cpemanii

Dopriam eonpocd

CoKHBIH MHOKECTBEHHBIH BBIOOD — Oarmt
oIpeJeieTca KOMIBIOTEPHOH IporpaMMoi

Pisa 2015 | INNEEN

Cungpom rub
Bonpoc Z /5
Mooqumadme mexcm “Bosdedemsue umudarnonpuda”,

PACNONOKEHHRI] CNp&EE. BriBEDUME 8 BbiNa0aIoWLX
MM NOSSUNEHOE FESENIUSHUE Npedno¥eHI.

OnuwKHTe NpoBefEHHKII YUEHEIMU 3KCTERUMENT,
AONONHWE CNegyiowas NpagnomaHne.

YYEHLIE HIYYWNKW BONAENE
BeiSepure v

CE]

BeiGepuTe W

CHHAPOM M’MGENH MYENMHHELK CEMER
Bosyge ACTERE WMALAKION PR LE

WHERDIE CHNTAT, 4TO CYWYECTEYET HECKONERD NpUHnn rudenn nyennnoix cemen. Ogna s
EOIMOKHEIX NMPHHIH — HHCEKTHLMG NOG HAZEaHNEM HMIGAKNONPHE, H3-3a KOTOROre n4ént
MOMYT NOTEPATE CROCOGHOCTE OPMEHTUPOBATLCA BHE YNbA.

¥yéHble NPOBENM 3KECNEPUMEHTbI, YT0GH EbIACHUTL, NEWBOGNT Ni BOSIERCTENE
WMUAAKNONPUAA K rnbend cemein. B HekoTopeix YNkax OHW B TEUSHUE TREX Hefenk
poBannAany B AWy N4EN HHSEKRTHUMA. Paskoie yNok Nogocpranict DOGeRcTONIG pasHLiX
KOHLEHT PaLMA WHCEKT HUMGE, HWIMEDREMbIX B MUKDOTPAMMEX WHCEKTHUMAA HA KWNOTDaMM
MUK (MEFKT). HEKOTOpLIE YNbW COBCEM He NOABERranics BO3AEACTENN HHCEKTUUMaE.

Hit ogHa s cemed He norWbna cpasy e nNocne Bo3gencTEWA WHCEKTHUWAE. Tem He MeHes, K
14-fi HERENE HEROTOPLIE YLK ONYETENH, PEayNLTaTL IKENERHMENTOD OTPANENL Ha
cneayiyen rpadgiiice:

100%
” 5%
=
E ) 50% = () MKriKr
g E == 20 wmrrier
E o 258 400 MEriEr
0% ™

10 12 14 16 18 20 22

HHCNO Hegens Nocne E0O3AeHCTENA HHCEKTHUNAA

HpI/I BBIIIOJIHCHHUUN 3adHHA Yy4dalllUuCECA JOJIKHBI BI->I6paTI> OAWH U3 TPEX

BAPHAHTOB B KA>KAOM BbIITIaJaOIICM MCHIO!

» THO€Ib IMUEINHBIX CEMEH;

> KOHICHTpalIuA BCHICCTBA UMHUAAKIIOIIPHUAA B ITUIIIC,

> HCBOCIIPUHUMYHNBOCTD IMYCII K UMHUIAKIIOIIPUAY.
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BepHo BbIOpaHHBIE  OTBET  (MCCENOBATEIN  MPOBEPSUIIH BOBI[GI‘/JIE”?]SI/IE
KOHIIEHTPAIIMHU BEIeCTBA UMUIAKIIONPHUIA B MHUIE HA THOENb MUETHUHBIX ceMel)
MOKA3bIBAET, UYTO yYaAIIUHCS BJIAJIEET METOJaMU HAay4YHOrO MO3HAHUA (TPaBUILHO
UACHTU(PUIUPYET HE3aBUCUMBIE U 3aBUCHUMBIE TIEPEMEHHBIE B SKCIIEPUMEHTE).

Huskue  pe3ynpTaThl  pOCCHUMCKHMX  IIKOJBHUKOB B MEXKIYHapOAHOM
uccinegoBanun PISA B yacTu ecTEeCTBEHHO-HAYyYHOW TPAMOTHOCTH OOBSCHSIOTCS
B TOM YHCJI€ HEJOCTaTKOM COOTBETCTBYIOUIMX YYE€OHBIX MaTEpUajIOB.
C omyOMMKOBaHHBIMH OTKPBITBIMU 3afaHusMu PISA 1o ecrecTBeHHOHAYYHOMU
rPaMOTHOCTH MOKHO TO3HAKOMHUTHCSI Ha pecypcax [4]. B memnoMm 3To mo3Bojser
U3YYUTh MEXIYHApPOJHYI0 PaMKy KOHTPOJBHBIX H3MEPUTEIBHBIX MaTEpHAJIOB.
Ho otkpeiThix 3amanuit PISA ciumkom Majnao, 9ToObI TOBOPUTH O BO3MOXKHOCTH
Ha OCHOBE TOJBKO JTUX MAaTEpUalOB OPraHHW30BaTh CHUCTEMHYIO padoTy
1no (GOpPMHUPOBAHUIO €CTECTBEHHOHAYYHOW TPaMOTHOCTH B paMKaxX MNPEIMETHOTO
oOyuenusi. bonee toro, marepuansl PISA opuentupoBansl Ha 15-nmeTHHX
IIKOJILHUKOB, TOI/la Kak padoTa 1O OCBOEGHHUIO PACCMOTPEHHBIX  BBIIIE
KOMITETEHIIMI JIOJ>KHA TPOBOJUTHCSA 3a0aroBpeMEHHO, HauMHAs C HadaJbHOMN
HIKOJIBI (C OCBOEHUSI Kypca «OKpYKaroluid MUP).

B nemax ycrpaHeHuss 00O3HAUYEHHBIX JACPUUIMTOB B HACTOAILLEE BpEMs
OCYIIECTBISICTCSl OOMIMpHAs JACSITENbHOCTh MO pPa3pabOTKe HalMOHAIBHBIX
OTKPBITBIX OaHKOB 3amaHuii [5—7]. i cOXpaHEHUs UICOIIOTHH MEXITYHAPOIHOTO
uccienoBanus PISA mnpu ¢opmupoBanun OaHKOB 3aJaHUN 1O  OIICHKE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH IE€PEYEHb KOMIIETEHUUN HCIIOJIb3YETCS
0e3 HW3MEHEHMH, MOCKOJIbKY BBIOOp HMEHHO JTHUX KOMIIETEHIMH OTpa)kaeT
r00aJIbHbIE TEHICHLINU pa3BUTHSA COBPEMEHHOT0 IIKOJIBHOTO
€CTECTBEHHOHAYYHOIr0 00pa3oBaHUs. ITOT NEPEYEHb KOMIETEHIUH OCTaeTcs
€AMHBIM JUIsl O0YYaIOIIMUXCS Pa3IUYHbIX KJIACCOB, a JUHAMUKA UX (DOPMUPOBAHMS
OCYHIECTBJISIETCS 3@  CYET  YCIOXKHEHHS  HUCIIOJIb3YEMOrO0  COJEpKaHus,
NOCTENEHHOI0 TEPexXoJa OT HSMIHUPUYECKOIO0 K TEOPETHYECKOMY IMOAXOY

B O0Oy4YCHHM.
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B kaudecTtBe mpmmepa pacCMOTPUM OTKPBITBIA OaHK 3ajaHuil st oﬁgn(ﬁ
€CTECTBEHHO-HAYYHOU IrPAaMOTHOCTH o0 y4arImuxcs 7-9-x KJIACCOB,
pa3paboTaHHbIN CIIELUATUCTAMHA OI'bHY «DenepabHbIN VHCTUTYT
neJarornyeckux U3MepeHuin» B pamkax QeaepanbHoro npoekra «Pa3purue 6anka
OIICHOYHBIX CPEACTB [IJIsI TMPOBEICHUSI BCEPOCCUUCKUX IPOBEPOUYHBIX pabOT
u (¢opmupoBaHue OaHKa 3adaHUN 171 OIEHKUM €CTECTBEHHOHAYyYHOMU
rpaMOTHOCTHY [6].

B Tabmmme 3 mpencraBieHa Jaeranu3anys MPEMJIOKEHHBIX B paMKax
uccienoBanus PISA kommereHmwuii, kKoropas oTpakaeT (aKTHUECKU IepeYeHb
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMBbI
OCHOBHOT'O 0O0IIero o0pa3oBaHus MPH W3YYEHUU Kypca Ouonoruu, (pu3ndecKou
reorpadguu, GU3NKU U XUMUH [ §].

Tabnuya 3

IlepeyeHb KOMIIETEHUMA U TO3HABATEJIbHBIX AeCTBUH VISl pa3padoTKu

33IlaHI/lﬁ 0 OII€HKeE eCTQCTBeHHO-Hay‘lHOﬁ IrpaMOTHOCTHA B 7-9-x Ki1accax

Koo | Ilepeuenv komnemenyuii u NO3HABAMETbHBIX OCUCH UL, ACIAIOUUXCA
CIMPYKMYPHOIMU IJIEMEHMAMU OAHHBIX KOMNEemeHyuil

1. Hay4Hoe 00bsicHeHUE SIBJICHUI

1.1. | [IpuMeHHUTH CCTCCTBEHHOHAYYHBIC 3HAHUSA TUTS aHaJan3a
cutyanuu / mpoOeMbl

1.2. | BeiOpaTh Moi€Ib, JISKAITYI0 B OCHOBE OOBSICHEHUS

1.3. | BeiOpath o0OBsicHeHHE, HauOojiee TIOJIHO OTPAKAIOIIEEe OMUCAHHBIE
TPOIIECCHI

1.4. | Co3nath 0OBsCHEHHUE, YKa3aB HECKOJIBKO IPUUMHHO-CJICICTBEHHBIX CBS3EH

1.5. | BeiOpaTh BO3MOKHBIN MPOTHO3 U apTyMEHTUPOBATh BHIOOD

1.6. | CaenaTh MporHO3 HA OCHOBAHHH MPEJIOKEHHOTO O0BSICHEHHUS MpoIiecca

1.7. | IlpuBect mnpuMeEpbl BO3MOXKHOTO MPUMEHEHUSI €CTECTBEHHOHAYYHOT'O
3HAHUS JIJIs1 OOIECTBA

2. IHonnmMaHue 0COOEHHOCTENH €CTECTBEHHO-HAYYHOI0 HCCJIeI0BAHUS

2.1. | Paznuuath BOMPOCHI, KOTOpPHIE BO3MOXKHO HCCIEAOBaTh METOAAMHU
€CTECTBEHHBIX HAYK

2.2. | Pacno3naBarh rumote3y (MPEANONIOKEHUE), Ha TPOBEPKY KOTOPOH
HaIPaBJIEHO JAHHOE UCCIIEI0BaHUE
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2.3. | OueHUTh TPEIJIOKEHHBIA CIIOCOO TPOBENEHUS HCClieAoBaHus / TiiaH
WCCIICTIOBAHUS

2.4. | aTepnipeTupoBaTh pe3ysIbTaThl UCCIICIOBAHUH / HAXOIUTH UH(POPMAIUIO B
JAHHBIX, TTOJITBEPKAAIOITYIO BHIBOJIBI

2.5. | Caenatb BBIBOJIBI 110 TIPE/IJIOKEHHBIM Pe3yJibTaTaM UCCIEA0BaHUS

2.6. | OueHuTh Croco0Obl, KOTOPBIE UCTIONB3YIOTCS ISl 00ECTICUeHUsT HAJIEKHOCTH
JTAHHBIX U JOCTOBEPHOCTHU OOBSICHEHUI

2.7. | IlpeninoxkuTh Crioco0 YBETMYEHHUS TOYHOCTU TMOITYYaE€MbIX B MCCIICIOBAHUU
JTAHHBIX

3. | MuTepnperanus JaHHBIX M MCIOJIH30BAHHE HAYYHBIX J0KA3aTeJbCTB
7151 TIOJIy4eHUsI BLIBOIOB

3.1. | OnpenensaTh HETOCTAONIYIO HH(DOPMALIHIO JJIsl PEIICHUS TTPOOIEMbI

3.2. | Pacno3HaBath NpeANONOXKEeHUs (IOMYLIEHUs), apryMEHThl U ONUCAHUS B
HAyYHO-TIOMYJISIPHBIX TEKCTaX

3.3. | Haxogute  HeoOxonumble  JaHHbIE B  HCTOYHUKAX  HMHGOpMAIIUU,
MPEICTaBICHHON B pasnuuHoi (opme (Tabmuiel, rpaduKH, CXEMBI,
JMarpaMMbl, KapThl)

3.4. | [IpeobpazoBarh WHGOPMAIIMIO U3 OJHON (HOPMBI IIPEACTABICHUS JTaHHBIX B
APYTYIO

3.5. | MaTepnipeTupoBath TaHHBIE U JIeJaTh COOTBETCTBYIOIINE BHIBOIBI

3.6. | OneHuBaTh JOCTOBEPHOCTh HAYYHBIX APTYMEHTOB U JIOKA3aTElbCTBA W3

pa3siINdHbIX HCTOYHUKOB

ITpu pa3paboTke 3amaHuil BBIAEIAIOTCSA CIEAYIOUIME CUTyaluH: TioOasbHas,

MecCTHasi (HallMOHaJIbHAsl) W JIMYHOCTHas. Hampumep, BbIOOp NPOIYKTOB JIJIst

cOamaHCUPOBAaHHOW JUETHl — A3TO JUYHOCTHAs CHUTyallus, a aHajlu3 mpodiem

M3MEHEHMS KJIUMaTa Ha 3emiie — rio0aiabHasl.

KonTekceT 3aganuii CTpOUTCS MO Pa3IuvYHBIM COIEPKATEIHHBIM OJI0OKaM:

YV V VYV VYV VY VY

«IIpouecchl U sBJICHHS B HEXKUBOU IPUPOJEN,
«[Ipoueccsl U ABIEHUS B )KUBOU NPUPOAE»,
«COBpEMEHHBIE TEXHOIOTUNY,

«TexHHKa U TEXHOJIOTUU B OBITYY,
«CoXpaHEeHUE 3/10POBbS YETOBEKA,
«OTacHOCTH U PUCKWY,
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»  «DKOJIIOTHYECKUE TIPOOIIEMBIY,

» «cnonp30BaHrEe MPUPOIHBIX PECYPCOBY.

KOHTEKCT y4HuTBIBa€T 3JIEMEHTBI COJEp)KaHUS, H3ydaeMble 10 OHOJIOTHH,
reorpadguu, pusuke ¥ XMMUU B JAHHOM KJIACCE€, YTO MO3BOJISIET YUUTEIIO JIOTHUHO
U CHUCTEMHO HCIOJIb30BaTh 3a/laHusg OaHKa B XOJI€ OCBOEHHUS OTIEIbHBIX TEM.
Takum 00pa3oM, OJHOM M3 XapaKTEPUCTHUK KaXKIOro 3aJaHus SBISETCS €ro
TEMaTHKa, T.€. OMHMCAHHME TEX 3HAHWM, KOTOpPbIE HEOOXOAMMBI /JI BBINOIHEHUS
naHHoro 3ajganus. Ilomumo omnucanus o0Onacteil conep:kaHus [Js  OLEHKHU
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, OblIa BKJIKOYEHA €auHas Uil IpPEeIMETOB
XapaKTEpPUCTHKA «3HAaHHWE MPOLEAYP»: 3HAHHWE O PA3JIUYHBIX METOJaX HAYyYHOI'O
no3HaHus (HaOJMIOJEHUE, W3MEpPEHUe, ONbIT, MOJEIUPOBAHHUE, THIOTE3a)
U TpUeMax TMPOBEICHUS HCCIENOBaHUN M 00pabOTKU JaHHBIX (BBIOOD
000py10BaHus, CIOCOOBI YBEIUUEHUS TOYHOCTH U3MEPEHUN U T.J1.).

B pamkax maHHOro mpoekTa BBIIEISIOT 3 YpPOBHS CIOKHOCTH 33JJaHUM, KaK 3TO
OPUHATO B CTPYKTYpE MEXIyHapoaHoro uccienoBanusi PISA (Huskuil, cpeqnuit
U BBICOKHMI YPOBEHB).

B Tabnuue 4 npencraBiieHbl COJEpKATENbHbIE XAPAKTEPUCTUKHU, IO KOTOPBIM
OINMCBIBAETCS KAXI0€ 3a/laHne OaHKa.

Tabnuya 4

Conep:xatesibHbIe XapAKTEPUCTUKH /1JIsl ONMCAHUSA 3aIaHUS

COIlep)KaTeJILHLIe XapPpaAKTCPUCTUKH MOJECTH

HpOBCpHCMaH KOMIICTCHII M A

[IpoBepsieMoe Mo3HAaBATENBHOE AEHCTBUE

KonTekcT — onmcanue CUTyallun

Konrekcr — IOKAJIHU3anus» CUTyalluu

Oo6mactH COOCPIKAHUA — 3HAHHUC COACPIKATCIIbHBIX 3JICMCHTOB

Oo6nactu copepxkaHusi — 3HAHUE TIPOLIETYP

dopma npencTaBiieHus HHPOPMAITUU B TEKCTE 3aTaHHSI

YPpOBEHB CIOKHOCTH 33 1aHUS

dopwma 3agaHus
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B nanHOM mocoOuu paccMOTpeHBI METOIWYECKHUE TPUEMBbI pabOThl C OaHKaMH
3aJlaHuil 10 eCTECTBEHHO-HAYYHOW TI'PaMOTHOCTH Ha MPUMEpPAX OTACIbHBIX TEM

B MIPEMETHOM OOyYECHHH OMOJIOTHH, Teorpaduu, GU3nKe U XUMUH.

buoaorus

YuebHuniii npeaMer «buonorus» Kak ydeOHas JUCHMIUIMHA TPEAMETHOMN
obnactu «EcTecTBEHHOHAy4YHbIE MPEAMETh» 3aHUMAET OAHO U3 BEAYIIUX MECT
B CHCTEME WIKOJIbHOrO oOpa3oBaHus. buonorus u reorpadus ABISIOTCA
MMOHEpAMU B dbopmupoBaHuU y oOyyaroierocs LETOCTHBIX
U CHCTEMAaTH3UPOBAHHBIX  TMPEJCTABICHHI 00  OKpyXKarollel MNpupoje,
3aKJIaJIbIBalOT OCHOBY HaYYHOM KapTHHBI MHpA.

@OopMHUpPOBAHUE E€CTECTBEHHOHAYYHOM T'PAMOTHOCTH HAa COBPEMEHHOM YPOKE
OMOJIOTUM HE CTOUT BBIJCIATH B OTACIBHBIA ATal, a HEOOXOAMMO OPTaHHUYHO
BCTPOUTh B CTPYKTYpy mOpenojaBaHus. [{OCTMKEHUE y4YAIIMMHUCA BBICOKOTO
YpOBHSl  OBJAJ€HUS KOMIIETCHIIUSAMH €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTHU
HE MOXET TMPOXOJUTh CTUXUHUHO, a TpeOyeT OpraHu3aiuu CrieuaibHON
MOArOTOBKHU. Pa3BuTHE yMEHHM BO MHOI'OM 3aBHUCHUT OT TE€X YCJIOBHUH, KOTOPBIE
CO3JIaHbl JIsi OOY4YEHHUsI, OpraHU3alMU MPOIECCa BBHIMOJHEHUS TPEHUPOBOUYHBIX
3a/la4 U YNPaKHEHUH, ydyeTa WHIUBUAYAJIbHBIX OCOOCHHOCTEU (BO3MOKHOCTEM)
pebeHka.

Konrtekcr 3amanmii PISA, 3arparuBaromuii, Hampumep, TEMbl 310pOBbs,
OKpYXalollel Cpeapl, OMAaCHOCTEH U PHUCKOB, B OOJBIIMHCTBE CIy4dacB
NpeanoiaraeT, 4To Y4YEHUK YK€ 00JIalaeT OmpeneNieHHbIM OarakoM 3HaHUMH.
OyHKIIMOHAJIbHAST TPAMOTHOCTh (B TOM YHCIE €CTECTBEHHOHAy4dHas) — OJTO
CIIOCOOHOCTh MPUMEHUTDH 3HAHUS B PEAIbHON CUTYAIIUH.

C Owuosorueil COOTHOCSTCS 3aJaHUsl coJiepkaTeabHOM obnactu <«OKuBbie
cucteMbl». OHU, KaK MPaBUJIO, UHTYUTUBHO O0Jie€ TOHATHBI IIKOJIbHUKAM, HEXETU

3ananug oonactu «duzndyeckue CUCTEMbI», COOTHOCUMBIE C (PU3UKOM U XUMUEH.
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PaccMoTpuM HEKOTOpbIE MpHUMEpPHI 3aJaHuil OJoKa eCTGCTBeHHO-Hay%Oﬁ

IPAMOTHOCTH U X MHTETPALUIO B KOHKPETHBIE TEMBI Kypca.
IIpumepsl 3aganuii 1JIs S5-10 KiIacca

[IpenmeTHOE copepxaHue MporpaMMbl 5-ro Kjiacca MO OWOJIOTMM BKJIIOYAET
TeMbl. «bHOJIOrUs — HayKka O JXMBOM Ipupone», «Meroapl H3ydeHUs >KUBOU
npupoabp», «OpraHu3sMbl — Tejla KUBOM INpupoasl», «OpraHu3mel U cpena
obutanusa», «lIpupogusie coobuiecTBa», «KuBag mpupoAa U  YEITOBEK)».
OTH GJI0KH MO3BOJISIOT Pa3BUBaTh OCHOBHBIE KOMIIETEHIIMH €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH: HAYYHO OOBSCHSTH SIBJICHHS, MOHUMAaThb OCHOBHBIE OCOOEHHOCTH
€CTECTBEHHO-HAYYHOI'0 UCCIICIOBAHNS, UHTEPIPETUPOBATH JAHHBIE
Y UCIIOJIb30BAaTh HAYYHbIE OKA3aTEIbCTBA JJIs [I0Jy4YEHUS BEIBOJOB.

CorsmacHO  MOJEIM  €CTECTBEHHO-HAyYHOHM TI'PAaMOTHOCTH  IIPOBEPSIEMBIE
KOMIIETEHLIUN 0a3upyroTcsl Ha 3HaHMsAX: 60% COCTaBISIIOT €CTECTBEHHO-HAy4YHbIE
(mpeametHbie) 3HaHus W 40% — 3HaHMS O HayKe, METOJbI U CIHOCOOBI
paccyxaenuid. Ilosromy mpu moabope 3aganuii popmara PISA u3 oTkpsiTOro
0aHka HEOOXOJMMO YYMTHIBATh, YTO B 3TOM HCCJIEAOBAHUM MPOBOAMUTCS OILICHKA
€CTECTBEHHO-HAYYHOU IT'PAMOTHOCTH 15-JIETHUX IIKOJIBHUKOB U Y IATUKIACCHUKOB
MOKET OBbITh HEJJOCTATOYHO 3HAHUH U3 00J1acTU OMONOruu, (PU3UKU U XUMUHU.

Tema «buosorus — Hayka o ’KHUBOW NPUPOIE»

N3ydyenne Ouonoruu TPaAULIMOHHO HAYMWHAETCS C BBIJCICHUS IMPU3HAKOB
KHUBBIX OPraHU3MOB (KJIETOUHOE CTPOECHME, MUTAHUE, JAbIXaHUE, BbIIEICHHUE, POCT
U 1p.). BaxHo, 4TOOBI MIKOJBPHUKM HE NPOCTO 3ay4MJIM OIPEAEICHUs] 3TUX
HNOHATUH, a MOIVIM OOBACHATH 3HAUEHUE JAAHHBIX IIPOLIECCOB M Yy3HaBaThb MX
B TEKCTaxX, Ha PUCYHKax M cxeMax. 3aganue «Bo3gyllHOE NHUTaHHWE PACTCHHI»
B 3Ty TE€MY MpPEJIaraeTcsi BKIIOYUTH ISl OOCYXKIEHUSI POJIM JbIXaHUS B KU3HU
XKUBOTHBIX. Jl1s1 oTBeTa Ha BONPOC YYalIMMCS MPUTOAATCS 0a30Bble 3HAHUS
n3 Kypca «OKpyXaoIud MHP» O TOM, YTO B IIPOLIECCE TOPEHUS YYacTBYET
kuciopon. ComoctaBuB 3Ty HWHGOPMALMIO C JaHHBIMH O HEOOXOAMMOCTH

KHCJIOpOAa IJId AbIXaHUs, yHallIUeCA MOT'YT BI)I6paT]5 BCPHOC IIPCAITOJIOXKCHIC.
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«BosaywHoe nUTaHue» pacTeHun
Pacreruam KpoMe BoAbI M MUHEPaENbHLIX Coneit TPeDyIoTCA Yrnepos, a3oT U MHOMME APYrve XUMUYECKHE 3NeMeHTs!, Heobxoaumesie ana
NOCTPOEHWUA OPraH4EeCKMX BELLECTB, ABNAILWWXCA OCHOBOM NMNIOCOM0 PacTUTENbHOM OpraHn3Ma.

Ha4anom u3yseHus Npoueccos 00pasoBaHMA OPraHMHECKUX BELLECTB y pacTerni ctanm onbimol . Mpuctrm (1733-1804)

1. Y4EHbII NOMECTHUN CBEYY NOA rePMETUHECKMIA CTEKNAHHDIA KONNAaK, U Yepe3 HENPOROITKMTENbHOE BpeMA ceeya noracna B Tor
MOMEHT O0BACHUTE NPEKPALLEHUE FOPEHUA CBEYM YYEHbIA HE CMOT

2. WiccnepoBatent NpoAoiAMn CBOM 3KCnepumerTol. OH NOMECTUN Mbillb NOJ TOT CTEKNAHHLIN KONNaK, B KOTOPOM TOMBKO HTO NOTyXna
ceeya. Uepes HenpoaomKMTENbHOE BPeMA XMBOTHOE norubno.

Kakoe npeanonoxerne mor Bbl caenats NMPUCTNK Ha OCHOBAHWKM ONBITA C MbILWLI?

1) Msiws norubna or crpaxa

2) Mbiws noruGna or neperpesalns, Tak KaKk CTEKNO 3aaepKuBaeT Tenno
3) Mbilws norména oT MCNOPYEHHOTO rOPEHEM CBEYH BO3ayXa

4) Mbiwb norMbna oT OTCYTCTBUA MWLM NOA CTEKNAHHBIM KONNAKOM

Komnerenmusi, koropasi (opMupyeTcss TpHU BBIIOJTHEHHUH 3TOTO 3aJaHHs, —
HayyHOE OObBsicCHeHUE siBieHUN. Kpurepuu oreHuBaHHMS: BEpHBIA OTBET — 3,
MaKcHUMaJjbHas oleHka — 1 6asi.

[Ipu oOcyxae€HMN UCTOYHUKOB MOJTYYEHHUS PA3IUYHOW HHPOPMAIMHU O KUBBIX
OpraHu3Max MOXKHO IPEUIOKUTh YYEHHUKAM BBIIIOJIHUTH JJIEMEHT 3aJaHus
«X7eOHBI MUIMIBIIMKY». DTO 3aJaHUE HU3KOTO YPOBHS CJIOXKHOCTH, HE TpeOyeT

0a30BBIX MNPECAMCTHBIX 3HAHUW ¥ OCHOBAHO HA JIUYHOM OIIBITE.
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XneGHeIN NMAWNBLWK

DepMep 3aMETUI, YTO HA £70 MNLLIEHMYHOM None CTEBNM PpAacTEHWIA CTanK CRIMLLKOM MOMEMMI.
B yacTu KonocbeE 3&pHa He CDOPMMPOBANWCE WM OK33anuck HEQOCTATOMHOr paimepa. Kpome
TOro, thepmep 00paTMN BHMMaHWE Ha MOABMNEHWE B MOMe 3HAYMTENBHOTO KONMWYECTBA HeDOoMbLLMX
KpbIMaThiX HAceKoMbIX. MNoKa3aB OOHOMO OTMOBMEHHONO HACEKOMOTD 3HTOMOMOry, thepMep BBIACHMM,
YTO Er0 MLIEHWLYY NMOBPEXAAET XNEGHBIN MUNMUNbLLLWK.

1. Kakum wctouHukoM MHdopmalyyy Mor BOCMONb30BATLCH 3HTOMOIOL, ONpedenss BMOOBYH MPUHAANEKHOCTb NPUHECEHHOID
hepMepom #MBOTHOro? BoibepuTe BCE BEpPHLIE OTBETHI

1) OnpeaenvTent HaceKoMbIX
2) KpacHaa KHWra HacekoMbIX JaHHOR MeCTHOCTH
3) Ansbom c chotorpadmanu «Mpupona Poccuns

4) Katanor «BpeuTenu 3nakoBsIx KynsTyp»

I[Ipu ananusze pe3ynabTAaTOB CKOpPEE BCErO OKAXETCs, YTO HEKOTOPhIE
MATUKJIACCHUKY JQJIM JIMIIb YaCTUYHO TMPABWIbHBIA OTBET W HE MOIYYWIH
MaKCUMaJbHO BO3MOXHBIA 0ajui. DTa CUTyallusl BOBHUKHET MPU HEBHUMATEIbLHOM
npouteHun (GopMynupoBKH 3amaHus: «BpiOepuTe 6ce BEepHBIE OTBETHI». 31ECh
ciemyer oOpaTWTh BHHMAaHHE Ha TECHYI CBS3b €CTECTBEHHOHAYYHOU
Y YATATEIIbCKON IPaMOTHOCTH.

Bepnsbie otBethl: 1, 4. Kputepun olieHUBaHMS: yKa3aHbl JiBa BEPHBIX 3JIEMEHTa
orBeTa — 2 Oajya, yKa3aH TOJIbKO OJUH BEpPHBIM 3JIEMEHT OTBETa, W JpYyrue
AJIEMEHTHl HE yKa3aHbl — 1 Oa, Jpyrue OTBEThl WM OTBET OTCYTCTBYIOT —
0 6ayu1OB.

Cnenyromuii 37eMeHT 3afaHust «XJI€OHbIM MUIUIBITUKY» MOXKET CTaTh HAa4aJIoM

pasroBopa o npodeccusix, CBI3aHHBIX C OMOJIOTUEH.

3. B Tekcre ymorpebisercs CIOBO <«OHTOMOJOr». Beibepure omnpenencHue,
00BICHSIOIIEE 3HAYECHHE 3TOI'0 CJIOBA.

1. Ha3Banme Hayku, KOTOpas 3aHUMAaETCS M3YYCHUEM BPEIUTENICH CETbCKOTO
XO35MCTBa.

2. HasBanue npodeccun yUCHBIX, KOTOPBIC U3y4at0T HACEKOMBIX.

3. IlpubGop, mpu MOMOIIN KOTOPOTO OTJIABIIMBAIOT HACEKOMBIX-BPEIUTEIICH.

4. 4. Kuura, no KOTOpoil OnpenensoT BUAOBYIO NPUHATIEKHOCTh HACEKOMBIX.
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CIOKHOCTH TpebyeT oOpamieHus K BBOJHOMY TeKCTy: «lloxazas 00HO20
OMJI08/IEHHO20 HACEKOMO20 SHMOMONO2Y ... ).

Bepnsbiit otet: 2. Kputepun oneHuBaHus: IPUBEIICH BepHBbIN oTBEeT — 1 Gam,
OTBET HEBEPHBIN WIIM OTCYTCTBYET — () OasIoB.

Tema «MeToabl H3yYeHUs JKUBOH NPUPOABI»

B pamkax 3Toii TEMBl NPOUCXOJUT 3HAKOMCTBO C IPOLECCOM IIO3HAHMS,
CO CTPYKTypoH W (YHKOUSIMH HaydHOro 3HaAHWA. B manbHelmeM dTH
MPEJICTABIICHHS PA3BUBAIOTCS U HATIOJIHAKOTCS KOHKPETHBIM COAECPKAaHUEM.

Ha »Ttame camOKOHTpOJsS W CaMOOLEHKH Ui YTOYHEHHUS Pa3Iuduid MEXAY
METO/aMH HAOJIO/IEHUS U YKCIIEPUMEHTAa MOXKHO HCIIOIh30BaTh AJIEMEHT 3aJlaHus

«beperure nTuit!».

4 C gpeBHHX BpeMEH yuéHbIC H3y4aloT npupoay. OCHOBHBIMH METOAaMH
H3YYCHHSA KHBOH NPUPOJIBI CYNTAIOTCS HAOIIOACHHE M IKCIICPHMEHT (OMBIT).

Habmwoenue — 510 GUKCHPOBAHKC YEIOBCKOM € [1OMOIIBIO OPraHOB YYBCTB
(coyxa, 3peHHs M JIp.) CBCACHHI O Npe/IMeTax H ABICHUAX. IKcnepumenm (onsim)
— 3T0 METO/, NPCANONAralomii CO3AaHHe CHTYALNI, MOMOTAKNIMX BIABHTH TC HIIH
HHBIC CBOMCTBA OHONOIHYCCKUX OOBCKTOB.
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4. B npennoseHHOM cnHcke OpPHBEJCHB  pe3ynsTaThl  HabmwogeHwii  u
IKCTICPHMEHTOR, MOMYICHHBIC TIPH H3YVICHHH HH3HH DONBIIOH CHHMILIBL.

Beibepume dea npumepa, xomopsie criedyem OmHECHIU K pPeIyismamam
IKCHEPUMERMA (onbima).

A. bruo olpcAcicdo, Yo B IICpHOd B EAPMIIHBAHHA IO TOMET B
CHHHUE BBUICTARYT H3I IFHE30d HA [NOHMEY HIcCROMBIE © D
NEPBBIMHA JIVHAMH COOHLAE.

. Beino YolaHoB ICHO, YT CHHHIBL A TARYICH Kdk pacTHTCTEH BIM, D
Tk H AHBOTHBIM ROPMOM.

B. Bouto yeTaHOBICHO, 9TO CIETKA PACKPBITRIC CEMAHKH (CCMEYKH )

NoJcolHeYHHKa B KOPMYIIKax ObUTH cheleHbl NOMHOCTRIO, a D
Lelble ceMAHKH BhlefJalHch 4YacTHYHO — He bomee 1/2 — 2/3
CEMEHH.

[". Beino nogcuHTaHo, YTO Napa CHHHLL 33 CYTKH MPHHOCHT KOPM K D

raesay okomno 200 pas.

. C nomollikio KoIblcBaHHA THIL (0JcBaHHA Ha Malkd Kolel ¢
AaTol H MECTOM HaXOKICHHA) OBUIH ONpEdcicHEl MECTa |:|
NepeMelleHHd CHHAL 3HMOI.

3ajaHue HaAmNpaBJIICHO Ha OIEHKY KOMIIETEHIIMH «IOHUMaHHWE OCOOCHHOCTEM
€CTECTBEHHOHAYYHOT'0 MCCJIEAOBAHUS», UMEET CPENHUN YPOBEHb CI0KHOCTH, UYTO
JI€JIaeT €ro JOCTYNHBIM ISl MSATHUKIACCHUKOB. YUAIIUMCA HYKHO pPa3uyUTh
T€ JaHHbIE, KOTOPbIE MOXHO TIIOJY4YUTh B  pE3YJIbTATE€ CHEHUAIBHO
OpraHU30BAaHHOT'O  AKCIEPUMEHTa, U  JIaHHbIe, KOTOpble MOTYT  OBITh
3a)MKCUPOBaHbl B XOJI€ HAOMIOJICHUs] 3a MTUIAMU. BeINolHeHWE 3ajaHus
MIOAPA3yMEBAECT COOTHECEHHE NPEMIOKEHHBIX IPUMEPOB C  ONPEACICHUEM
MOHATUN «HAOIONCHNE» U «OTBIT», JAHHBIX BO BBOJAHOM TekcTe. HeoOxommmo
o0paTUTh BHUMaHUE IMKOJIHLHUKOB Ha (GopmMymupoBky: «BwiOepute nBa mpumepa,
KOTOpBIE...».

Bepnriit orBer: B, JI. Kpurepun onenuBanus: 1 Oaym — 3a BBIOOp JBYX

OKCIICPUMCHTOB, 0 6amnoB — 3a APYIruc BapruaHThbl OTBCTOB.
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IIpumeps! 3aaaHuii 44 6-ro Kiaacca

[IpeamerHOE copepkaHue MPOrpaMMbl 6-TO Kjacca MO OHOJOTHMU BKIIOYAET
TeMy «PacTuTenpHbIi OpraHu3M» W MHOTOKOMIIOHEHTHYHO TeMmy «CTpoeHue
U JKA3HEHEATENbHOCTh PACTUTEIBHOIO OpraHW3Ma», MpPU H3YYEHUU KOTOPOH
paccMaTpUBAIOTCS JKU3HEHHBIE NPOLIECCHI, PA3MHOKEHHE U PA3BUTHE PACTECHHIA.
Hapsiny ¢ ¢opmupoBaHueM NpeIMETHbIX 3HAHUW W YMEHHM, METOIUYECKUM
WHCTPYMEHTApUil JOJKEH oO0ecleuruBaTh pa3BUTUE Yy YyYallUXCAd yMEHUH
WCITOJIb30BATh CBOM 3HAHUS B Pa3HOOOPA3HBIX CUTYAIHSIX, ONM3KUX K PEATHHBIM.

Tema «CTpoeHne H )KU3HeAEATEIbHOCTh PACTUTEIbHOT0 OPraHU3Ma)

Pazoen «llumanue pacmenuii)

Mumra ¢ Kareil BBISICHHIM, YTO KOpHEBasi CHCTEMa THIKBbI XOpPOILIO pa3BHTA.
['naBHBII KOpeHb pacTeHHs POHUKAET Ha riyOHHy 2-3 M. PacTeHHe THIKBbI TakxKe
MMeeT MHOXKEeCTBO DOKOBBIX KOpHE#, KOTOpble CHIILHO BETBATCS M pacrojiararrcs
NPEeHMYIIECTBEHHO B [IOBEPXHOCTHOM CJIOE MOYBBI.

2. O6’bHCHMTe, [o4YeMy IpH BbIpalllHBaHHHW TBIKBbI PacTCHHE He0OXO0IMMO HacTo
ITOJINBATh.

3anuwume ceoti omeem.

1. ITpu u3y4eHUM BUAOB KOPHEW M TUIOB KOPHEBBIX CHCTEM CTOUT OOCYIHUTH
BOIPOC, KaKhe€ OCOOEHHOCTH YXOJAa 3a PACTCHUSIMU 3aBUCST OT TUIA KOPHEBOMU

CHCTCMBEI. I[J'I}I 9TOI'0 MOJKHO paCCMOTPCTDb 3JICMCHT 3a/IaHHA «ThIKBa K MMpa3JIHUKY
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Xemnoyun». [{is1 ycrienHoro BbIIOJIHEHUS 3a/laHusl HE0OXOAUMbl 0a30BbIe 3HAHUS
O TIOIVIOIIEHMH KOPHAMM BOJABl U MHHEpAIbHBIX BELIECTB, HEOOXOIUMBIX
pPacTeHHI0, O 3HAUYEHUU IOJIMBA JJISl JKU3HU KYJbTYPHBIX PAcTeHUU. Yyarmmcs
HY’)KHO Ha OCHOBE aHaJIh3a TEKCTa W PUCYHKA, MPEICTABIEHHOI0 B KOMIUIEKCHOM
3alaHUH, OTBETHUTh, MOYEMY IPHU BBIPAIIMBAHUU THIKBbI pacTeHUE HEOOXOIUMO
4acTO MOJIUBATh.

[Ipu oOcyxIeHun BapuaHTOB OTBeTa HEOOXOAMMO OOpaTUTh BHHUMAHHE
Ha KJIIOYEBYIO JUIs JAaHHOIO Bolpoca HHGOPMAlMI0O BBOJHOIO TEKCTa:
«...MHOJICECEO OOKO08bIX KOpHell, Komopwie.... pacnoaazaomcs
npeumMyuecCmeeHHo 8 NOBEPXHOCIMHOM CO€ NOYEbLY.

OTO 3aJaHuMe C PA3BEPHYTBIM OTBETOM CPEJHEr0 YPOBHS  CIIOKHOCTH
Ipearnonaraet pa3BuTHE KOMIIETEHLIUA «UHTEpIIpeTaIUs JTAaHHBIX
Y MCTIOJIb30BaHKME HAYUHBIX JOKA3aTeNbCTB IS [TOJyYE€HUS BEIBOJIOBY.

OtBer:  «PacreHne  TBHIKBBI ~ MMEET  MHOXECTBO  OOKOBBIX  KOpPHEM
B TIOBEPXHOCTHOM CJIO€ MOYBBI, KOTOPbIA OBICTPO mojchkixaeT». OH OlleHUBAETCS
B 1 6amn. [Ipyrue orBersl — 0 6aios.

2. Ilpu u3zyueHnuu npoueccoB GOTOCHHTE3a OCHOBHOE BHUMAHHE YJIEISETCS €T
3HaueHnto B mnpupoze. [lokasaTe BaXHOCTh (POTOCHHTE3a IJIs KU3HU YEIOBEKa

IMIOMOXKCT CIICAYIOIICC 3alaHUC.

9. Ha MesxayHapoaHoit kocmudeckol ctaduym (MKC) npucTynunn K yHUKanbHoMy
3KCNEPUMEHTY € OWOpPeaKTOpOM, KOTOPEIA 0DpPasHO Ha3LIBAKOT  «KOPMMMBLEMY
KOCMOH3BTOE. 3TOT 3KCMEPUMEHT Obin yTBepAEH Ha 69-m MewgyHapogHom
KOHrpecce as3poHaBTWrM. [nanupyetca, yTo npubop CO3AacT 3aMKHYTYH CMCTEMY
Au3HeoDecneyeHWa Ha cTaHuMW Onarogapa #M3HedeATeNsHOCTM MWUKPOBOLOPOCHM
xnopennsl. Bogopocns ByneT ocylwecTBnATL npouect oTocMHTE3a, NPW KOTOPOM U3
YIMEeKMCNOro raa M Bofbl CO3NAKTCH OPraHMyeckue BellecTea. MNepBocTeneHHbIM B
BbIOOpE MMEHHO XNMOpennbl ANA «NonéTa B KoCMoc» DbINO To, YTo OHa He obpasyet
ALOBMTLIX BELLECTE UMK NPOAYKTOE Pa3NOMEeHUs.

n

.1: ‘ '.:Ea“- o s \

e : f \ '-'s’
Kakyilo nonbsy ONA KOCMOHAaBETOB CMOMKET MPWHECTH TakoW BuopeakTop, / i i &5 S N
ycTaHoBneHHbl Ha MKC? BuiBepute Bce BepHble OTBETLL. ( ¥ ‘ 4 b m\

1) Xnopenna GygeT UCMonNb30BaThcA B OMOTyaneTax AnA nepepaboTkn ModmM.

2) Xnopenna GyAeT CHIKATE KOHLEHTPALMIO YITEKUCIONo rasa B BO3AYXe, KOTOPLIA BbIALIXAKT KOCMOHAEBTHI.
3) Xnopenna ByaeT co30aBaTte ChefobHY BUoMaccy ANg NMTaHMA KOCMOHABTOB.

4) Xnopeﬂna NO3BONWT KOCMOHZBTaM akTHUBHO HaﬁHpaTb BeC ONA BeIHWBaHWA
B YCNOBKWAX HEBECOMOCTI.

5:! Xnopeﬂna CMOAET BOCNONHATE 3anackl KWCNopoda ANA AblXaHA KOCMOHaBTOE.

6) Xnopenna BY4ET UCMONB30BATECA KaK NEKapcTBO ANA YCTPaHEHUA NOCNEACTBUIA KOCMUHECKMX NEPETPY30K.

OTBET (KPUTEPUM OLEHWBAHHA)
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Oxcneptel  PISA  nmomuepkuBaroT, 4YTO TeCHas CBS3b YUTATENBCKOM
U  ©CTeCTBEHHOHAy4YHOW TI'paMOTHOCTH  OOYyCIJIOBJEHA MPOSIBICHUEM  IPHU
BBITIOJTHEHUH 3aJJaHUN CXOXKUX MBICITUTENBHBIX MPOIecCOB. B compoBoanTensHOM
TEKCT€ YK€ €CTh YacTh CBEJACHUH, HEOOXOAMMBIX I BbIOOpAa MpaBUIBHBIX
OTBETOB (MX, IO YCJIOBHIO, HECKOJbKO). IIIKOMBHMKH JOJKHBI BBIYJICHUTH
U3 TEKCTa KIIOUYEBYI0 MHGOPMAIHMIO W JIOTIOJHUTh €€ COOCTBEHHBIMU 3HAHUSMU
o ¢dorocunTeze. B mporecce ¢GoTocMHTE3a HCMONB3YEeTCS YTIEKHUCTBIA Ta3
M CO3JAIOTCS OpPraHWYECKHME BEIIeCTBA — OTH JaHHbIE €CTh B 33/aHUU.
CrnenoBarenbHo, XJopeiia OyIeT CHIKATh KOHIIGHTPAIIMIO YTJIEKHCIIOrO Tasa
U CO3/1aBaTh CHEAOOHYIO OMoMaccy Juisi MUTaHUS KOCMOHABTOB. Kpome Toro,
HEO0OXOJIMMO BCIIOMHUTH, YTO B Ka4€CTBE MOOOYHOTO MPOAYKTA MPU (POTOCUHTE3E
BBIICNISIETCA ~ KHUCIIOPOJl, KOTOPBI  KOCMOHAaBTBHI ~ CMOTYT  HCIOJIb30BaTh
JUTSI IbIXQHMSL.

[Ipy BBITOJIHEHWHM 3TOTO 3aJaHUs YYEHUK JO/DKCH IPOJIEMOHCTPUPOBATH
YMEHHUE HCIOIb30BaTh W NPHUMCHATh TOHATHMHOE 3HAHWC JUIS ONMHMCAHUS WA

OOBSICHEHUS SBJICHUH. ODTO COOTBETCTBYET CPEIHEMY YPOBHIO CIIOKHOCTH.

Pa3BuBaemass kommneTeHuuss — HaydyHoe OObsACHeHHE sABieHHil. Kpurepun
OLICHUBAHUS:

Oteet: 2, 3,5

MpuBegeHsbl Bce 3 BEpHbIX OTBETA, NULIHWE OTBETLI OTCYTCTERYHT 2 Banna

MNpuBeneHsl 3 OTBETA, M3 KOTOPLIX TONbKO 2 oTBeTa BepHel WA B oteeTe| 1 Bann
npueefeHsl 4 oTBETa, M3 KOTOPLIX BEPHBLI 3

(OTBET HEBEDHBIA UMK OTCYTCTBYET 0 bannoe

Pa3zoen «Pazmnosxcenue pacmenuit)
Conep:kaHue TeMbl MO3BOJIET MO3HAKOMUThH YUYaIllUXCS C PAa3MHOXEHUEM Kak
OJIHUM U3 OCHOBHBIX CBOMCTB JKHUBBIX OpPraHH3MOB. Marepuan TeMbl MMOKa3bIBAET
TECHYIO CBSI3b TCOPETHUYCCKHUX 3HAHMK C IMPAKTUKOM, 3HAUCHHE OMOJIOTMYECKHUX

3HAHWUU IIPU BBIPAILIUBAHUHU PACTECHUM.
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MpUEMEKa pacTeHUA

B capnoBofacTBE NPUBMBKOW HA3LIBAKOT NEPEHECEHWE W MAOTHOE NPWKPENEHME YacTW OOHOMD pacTeHWus (MPWBOI) Ha Opyroe pacTeHue
(NogBoit) ANA MX BIAaWMHOMO CpacTaHuA. B pesynstate nonyYaeTcA HOBbIA e4uHbIi OpraHu3m, rae KopHeRas cucTema nofsoA obecneunsaet
pOCT M PA3BUTHE NPUBOA.

OB6bIMHO MNOLOEOE AEPEBO NPUBWBAKDT, €CNU C30BOAA NEepecTany YCTPauBaThk ero Ka4ecTBa: Mano NNogoHOCUT, 3AChIXAET, NOBPEKOEHO;
ecnu ecTb XenaHue ofnaropoOWTe COPT MMM MOMYYWTb OEPEBO C NNodamu pasHoro copTa. Mo cyT, NpMBMBKA CNacaeT W [AepesEo, W
CafoBoAa OT HeOGXOAMMOCTH BLIKOPMEBLIEATL Er0, CAKATb HOBOE W AT NATL-AECATh NET, NOKA OHO BhIPACTET.

EcTb mHoro cnocoboB NpWBMBKW NNOACBLIX AepeBbes. OoHako Hanbonee pacnpocTpaHEHHBIMW M NPOCTRIMKM W3 HUX ABNAKTCA TPM (CM.
PMCYHOK).

Konynuposka: OxkynupoBka: MNpueueka B pacwen:
NpMBKMBKA YepeHka ¢ 2-3 NPMBMBKA OAWHOMHOR NPUBMBKA YepeHKa
NOYKaMM K NOOBOK NOYKKU B pa3pes Ha Kope NoaBos B CNWN Noasos

1. Ceprell pelumn NpUBWTE COPTOBYHD AGMOHK K OMYKY, 3HAA, YTO OMKaA AGNOHA Oa&T MEenkue W KUCMble Nnofsl, HO 3ato Gonee
yCTOWYMBA K 3acyxam W moposam. Cepreil pacCYMTBIBAET, YTO TaKOW MMOpWMa CMOMET AaTe ODWNbHBIA Ypoiaid BKYCHBIX AGNOK B
YCNOBWUAX NEPEMEHYMBOIO KNMMATA.

YcTaHoBWTE NMPaBMIbHY NOCNER0BaTENEHOCT ASUCTEMI, KOTOPbIE AOMAEH BEINONHATE Ceprei Npu okynMpoBke AGNOHE:

1) cpesaTs c YepeHKa KPYMHYK NOYKY, KOTOPAA BLIPOCNA B MPOLLNOM rogy
2)  nnotHo oBEA3aTE MECTO MPUBMEKN

3)  BoIpacTUTL CaKeHel| U3 CeMeHM OUKOA ABMoHK

4)  cpenaTk Hagpes Ha cBOBOAHON OT CYYKOB BETKE AWYKA

S)  npukpenuTs NOYKY K NoAEOHD

[Ipy wu3ydeHNM XO3SIMCTBEHHOTO 3HAYCHUS BETETATUBHOTO Pa3MHOXKCHHS
pacTeHUN MOXHO TMPEUIOKUTh  IIECTUKIACCHUKAM  BBITIOJHUTH  3aJIaHUC
«[IpuBuBKa pacTeHuii». 3alaHu€ COAEPKUT B YCIOBUU BCIO HEOOXOAUMYIO IS
petieHus: HGOPMAIMIO U HE TpeOyeT CHEUaTbHBIX 0Aa30BBIX 3HAHWM, MOITOMY
MOJKET OBITh PACCMOTPEHO Ha 3Tare U3y4yeHus HOBOT'O0 MaTepuaia.

Kaxk gacto ObiBaer B 3amanusax ¢popmata PISA, ycioBue coaepXut u30bITOUHYIO
UHPOpPMAIIMI0O O Tpex crmocodax TMPHUBUBKH pacTeHud. J[Js ycremrHoro
BBITIOJTHCHUS 3aJaHUsl HEOOXOJUMO BBIWICHHTH W3 TEKCTa TOJBKO 3HAYMMBIC
JAHHBIE O TIOCJIEAOBATEIBLHOCTA JCHUCTBUM IIPU OKYJIUMPOBKE. Eciu puCyHOK
BHIOpaH BEpPHO, TO €ro COIMOCTAaBJICHHWE C TMO3UIUSIMHU 3aJaHus  JaeT
nocyienoBarenbHocTh 3, 1, 4, 5, 2. JlaHHBIN npuMep JaeT BO3MOXKHOCTh OOCYAUTH C
YYCHHKAMHU CHUTYyaIulo, KOorjJa 3ajada MMEET He O0OHO TPABWIBHOE DEIICHHUE.

OTO0 OYEeHb BaXKHO ML pa3sBUTHUA KPCATUBHOI'O MBIINIIICHUA. HpI/I BBITTOJIHCHUH
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IPOLIEAYPhl OKYJIUPOBKH ATAIIbl «CPE3ATh C YEPEHKA KPYIHYIO MOYKY» U «CAENaTh
HAJpe3 Ha BETKE TUYKa» MOTYT OBITh MepecTaBiIeHbl MECTaMH, YTO HE TMOBIHIET
HAa KOHEYHBIN PEe3yJIbTAT 3TOM MPOIEAYPHI.

Pa3BuBaemas KOMIICTCHIIUA — HHTCpHpCTaluda AJaHHBIX [JId IMOJYUCHHA

BBIBOZIOB. Kputepnu oneHnBaHus:

Oreer: 31452 UK 34152

MocnegoeaTenkHOCTh YKa3aHa BEPHO 2 Banna
B nocnegosaTtenbHOCTH NepenyTadsl MecTamu ABa 3NeMeHTa oTeeTa 1 6ann
(OTBET HeBEPHLIA MNK OTCYTCTEYET 0 Gannoe

MpuBMBKa pacTeHUA

B cagosogcTee NpMBMBKON HA3LIBAKOT NepeHeceHMe W NNOTHOE MPUKPENMeHWe YacTu OOHOrD PacTeHuA (NPWBOI) Ha Apyroe pacTeHue
(Noasort) ona Mx B3aWMHOMO CpacTaHWa W NonyvyeHWs rmbpraa ¢ HoBbIMKM CBOMCTBaMKW. B pesyneTare nonyyaeTca HOBLIA eAMHBIA OpraHMam,
rAe KopHeBas cMCTema nogsoA ofecnedvBaeT pocT M pasBuTMe Npueod. CpacTaHWe NpWBOA M NOOBOA MOET TeM yCnellHee, Yem Onvxe

BoTaHuyeckoe POACTED MCXOOHBIX paCTeHI.-‘Iﬁ. OnTUManbHBIM BAPHWAHTOM ABNAETCA BHYTPMBWMAOBaA NPWEWMBKA, OOHAKO WMHOMOA BNONHE
YCNELWHO MPOXOAUT NPUBMBaHWE PACTEHWIA PasHbIX BMAOB BHYTPW OQHOMD CEMERCTEA.

Konynuposka: Oxynuposka: Mpueuneka B pacwen:
npUBKEKa YepeHKa c 2-3 NPWEMBKA OAMHOYHON NPUBMBKA YepeHKa
noYKamu K NoABOK NOYKW B Pa3pes Ha Kope NoJBoR B CNWN NOABoA
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2. Cepreii peLunn NpUBMTL YEPELLHIO K BMLLUHE, EeNnan NoNy4Tb HOBbIA COPT C HEODLMHBIMKM BKYCOBEIMK Ka4ecTEaMM.

B Kakux cry4asx NpWBWBKA B pacllen NofdoaéT Ana pelusHuA 3aaaum Cepred, a B Kakux — HeT? OTMETETE «NoaoHasTs UMl &He
NoOoAaET» ANA KAKO0ro ChyYas.

Cny4an

MogonpeTr He nopgoigér

TonwmHa noasos paeHa TONLWMHE NPUBOA

I{opa BHLUHK OY4EHBb NMNOX0 OTOENAETCA OT ApPEBECHHBI

HapszemHadA YacTb BULUHI NOrMoNa, & KopeHb #UMBOW

lMpWBMBKA OCEHBIO, KOTOA COKOABWAKEHWE B PAcTEHWM
npekpalaeTca

BTOpaH JaCTb 3aJaHus ((HpI/IBI/IBKa paCTeHHﬁ>) HHTCPCCHAa HC CTOJIBKO

C MPEIMETHOW CTOPOHBI, CKOJBKO CO CTOpOHBI odopmieHus orBera. I[lomoOHas
dbopmyIUpoBKa 3a/JlaHUsl B BUJE 3alOJHEHHS TaOJMILI BCTpeuyaeTcs B 3ajadax

dopmara PISA, mOdTOMY TWIKOIBHUKHA [OJDKHBI OBITh C HEH 3HAKOMBEI.

X0/ BBINOJHEHUS] aHAJIOTMYEH Pa300paHHOMY BBIIIE: U3 TPEX CIIOCOOOB MPUBUBKHU
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Ha PHUCYHKE HAJO0 BBIOpaTh OJWH, KOTOPHIA (UTYPUPYET HEMOCPEIACTBEHHO

B BOIIPOCC.
OTBerT:
Cayuaun IMonoiiner | He
noaouaeT
TonmuuyHa MoABOS paBHA TOJIIUHE IIPUBOS \Y,
Kopa BuniHu o4eHb m10Xxo OTAEHSAETCS OT APEBECHUHBI \
HanzemHas yacth BUIITHU 1TOrM0JI1a, a KOPEHb KUBOM \%
HpI/IBI/IBKa OCCHbIO, KOT'Ta COKOABHIKCHHUC B PACTCHHUHU \%
IIpeKpalaercs
Kpurepun ouenuBanus:
BepHo ykazaHo «NogoAgeTs unK «He Nogonagrts» ana 4 cnyyaes 2 banna
BepHo yKazaHo «NoaoaéT» N «He NoaolagT» AnAa 3 cnydyaes 1 Bann

BepHo ykasaHo «nogoRagT» WnW «He nogongéts ana 0-2 cnykass unw 0 bannoe
OTBET OTCYTCTBYET

IIpumepsl 3agannid 1A 7-10 Kiiacca

[IpenmeTHOE coaepkaHuE MPOrpaMmbl 7-ro Kjacca MO OMOJIOTHMM BKJIHOYAET
TeMbl. «CUCTEMaTUYECKHUE TPYIIBI PacTeHU», «Pa3BUTHE PACTUTEIBHOIO MHpa
Ha 3emiie», «PacTeHuss B NpHUpPOAHBIX cooOmIiecTBax», «PacTeHuss U 4YeIoBeK,
«'pudbl. Jlumaitnuku. baktepun». Ha ocHoBe 001iero 3HaHHS CTPOEHUS
Y 3aKOHOMEPHOCTEW JXW3HM PACTECHMS Y4Yalluecs NIPUCTYyHalT K H3YyYECHHIO
KOHKPETHBIX TPYNI PACTEHUI, UX B3aUMOJECHCTBUS MEXY COOOW M 3HAUYCHUS IS
yenoBeka. Vcmonb3ys 3TO MPEAMETHOE CONEep)KaHHe, OYEHb YAO0OHO MOKa3aTh
LIEHHOCTh OOUIMX 3HAHUW JUIsl pEUIeHHs NMPAKTUYECKUX 3a/1ay KaK JIMYHOCTHOTO
YPOBHS, TaK ¥ HALIMOHAJILHOT'O WJIM IJ100aJIbHOTO.

Tema «PacTreHus U 4eJI0BEK»
IIpn O0OCyX /1€HHH OCHOBHBIX CEIbCKOXO3AWCTBEHHBIX PACTEHUH HENb3s

HE YIIOMSIHYTh 00 OJHOM W3 OCHOBHBIX 3JIAKOBBIX KYJBTYp IUIAHETHI — PHCE.
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00 PKOJIOTHYECKUX TPYIIaxX PACTCHHM.

Belipawmsanue puca

Puc AaBnaeTca rapoMToM — NOMyHa3eMHbIM-NIONYBOAHLIM pacTeHnem. Agantaumeit K
Takomy 06pasy KU3HU ABMAETCA CNOCOBHOCTD AbllUATh B OCHOBHOM NUCTLAMM, @ HE
KOPHEM.

CyLLEeCTBYET TPW OCHOBHbIX TMMa PUCOBOACTBA:

« [lponueHoe: pyC BbIpaLLMBAIOT NPY NOCTOAHHOM 3aTOMMEHUM BOAOK. Takum
cnocobom BelpaLmsatot 4o 90% puca B Mupe.

« Cyx0QonbHOE: PUC BLIPALMBAIOT BE3 MCKYCCTBEHHOTO OPOLLEHNA B 06NacTax ¢
BOMbLUMM KONMYECTBOM OCAAKOB. YPOKAMHOCTL TaKUX MOMEN HIKE, YEM NPONUBHLIX.

« JlumaHHOEe: puC BbipalLMBalOT B 3anvBax pexk Unu Bo BpeMA NaBoAKoB. Takol cnocob Bo3aensiBaHusa puca ABNAETCA APEBHENLLMM, HO
Mano3deKTUBHBIM.

-

. Kakoi 13 TMNoB pucoBoacTea ByaeT cnocobCTBOBATL HAMMEHbLUEMY PA3BUTUIO COPHBIX PACTEHWIA HA PUCOBLIX Nonax? OTeeT
NOACHUTE.

[Ipoananu3upoBaB MHPOPMAIMIO M3 MOSICHUTEIBLHOIO TEKCTa 00 ajantanuu
pHca K IOJIyBOJHOMY-II0JIYHa3€MHOMY CYILIECTBOBAHMIO, YYAILMECS MOI'YT ClIE€IaTh
HPEIOI0KEHUE, UTO COPHBIE PACTEHUS K TAKUM YCJIOBUSIM HE MPUCIOCOOJIEHBI.

Pa3BuBaemasi KOMIIETEHIMSI — HaydyHoe OObsicHeHue sBieHuil. OTBeT:
«IIponMBHOI THUII PUCOBOJCTBA, TAK KAaK COPHSKU IOYTH HE CIIOCOOHBI pacTu
Ha 3aTOIUIEHHOW Tepputopun». Kpurepun onieHMBaHUSA: MaKCHUMalbHasl OLICHKA —
2 banna, ecid BEpPHO JlaH OTBET WM TPUBEICHO TMOSCHEHWE; €CIH JaH TOJIBKO
BEPHBI OTBET, HO IMOSICHEHUWE HEBEPHOE WM OTCYTCTBYET — | Oaii;, B mpodmx
cutyanusax — 0 0anos.

IIpomomxas TemMy BBIpAllMBAaHHUS pPHUCA, MOXHO IIOBTOPUTH MaTepuall
IPEABIAYIIEH TEMBI O BIUSHUM HA PACTEHUS YCIOBUU HEKHMBOM NPUPOIBI. Takxke
Ha 0a3e MMpeIMETHOr0 COAepkKaHUsI BaXKHO 0TpaboTaTh CI0KHYI0 (OpMY 3a1aHUs —

3aI10JIHECHUEC Ta6JII/IIIBI I10 pE3yJibTaTaM aHAaJIN3a HpC,Z[JIO)KCHHOfI I/IH(l)OpMaHI/II/I.

2. Puc TennoniofGuB, HO He NDWT CAMLLKOM BLICOKYK TEMMEPaTYPY, Tak KaK 3To MELIAeT pa3euBaThcA pocTkam. OnTuManeHas TeMnepatypa
onAa pocta pacteHuit — 25-30°C, makcumansHaa — 40 °C. BelpawweaHwe puca B 3HaYWTENBHOM CTEMEHW 3aBMCMT OT KONMMYecTBa
atMocdyepHblX 0CaaKoB. ANnA xopoluero ypoxad Tpebyetca He meHee 1000-1200 mm B cesod. Cnoi Bogbl Ha NOYBE CrNEKMBAET CYTOMHbIE
konebaHua TeMnepaTypbl BO3Oyxa W NUTAET HeOOMbLLUYI0 KOPHEBYHD CMCTEMY pacTeHus. [NacMypHas noroga OTPMUATENBHO CKa3LIBAETCA Ha
NPOJOMAMTENBHOCTH BETETALMM M NPOOYKTUBHOCTH PUCA.

Kakue ycnosua Heobxoaumo cobnwaaTte NpY BoIPALUMBaHWUK PUCA HA Aa4HOM YYacTKe, pacnonoxeHHoM B MockoBckoi obnactu? OTMeTsTe
«Aa» UMK €HET» ANA KEHKOOr0 M3 YCHOBMIA.

Yenoewa Oa Het
CaxaTb pUC HYKHO NO3OHE BECHOW, KORda TEMNepaTypa yxe
cTabWnsHO BLICOKAA
BroipallveaTs puc HeobXodMMo B KPYTMOCYTONHO 3aTEHEHHOM
MecTe
3EpHa Hy*HO 3aKNaablEaTh B H0po3akl, 3anoNHEHHbLIE BOAON
HeobxoguMo MWHWIMW3MPOBATE NONWB W 3aLLMTUTL MOCER OT
0CaakoB
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OrtBer:

YciaoBusi Ha Het

Caxatb pyUC HYKHO MTO3/THEW BECHOM, KOTJja TeEMIIepaTypa \%

YKC CTaOMIBLHO BBEICOKAS

BeolpammBats puc HEOOXOAMMO B KPYIJIOCYTOYHO %

3aTCHCHHOM MCCTC

BepHa HYKHO 3aKJIaJAbIBaATh B 60p03I[LI, 3aIIOJIHCHHBIC BOI[Oﬁ \

HCO6XOI[I/IMO MHUHHUMMU3UPOBATH IIOJHMB U 3alIUTUTB IIOCCB OT Vv

0CaJKOB

Kpurepnu oueHvBaHus:

BepHo yka3aHO «a» uin «HET» IS YEThIPEX YCIOBUU 2 Gamna
BepHo yka3aHO «1a» Winm «HET» I TPEX YCIOBUM 1 Gann
BepHo ykazaHO «ga» uinm «HeT» IS IByX U MEHEE YCIIOBUM, WU 0 GamtoB
OTBET OTCYTCTBYET

Tema «I'puobl. JInmaiauku. bakrepum»

W3ydyenne Oakrepuii, TpuOOB W JUMIAHHUKOB TPEANONAraeT MIUPOKHE
BO3MOKHOCTH [IJII WCIIOJIB30BAHUS HA pa3HBIX JTamax ypoka 3aJaHuid U3
OoTKpbITOrO Oanka PISA.

Ha ™MoTuBanMoHHO-1I€IEBOM JTame ypoKa MpO CTPOCHHUE U PA3MHOXKECHHE
rpubOB B KayecTBE MPOOJEMHON CUTyalldd MOXKHO MPEIJIOKUTh YYEHUKAM
BBITIOJTHUTH dJIeMeHT 3afanusi «KynbTuBHpoBaHHE TpuOOB». BapuaHThl OTBETOB
OynyT caMbIMM pa3HOOOpa3HbIMHU, TaK Kak 0a30BbIX 3HAHMM HA 3TOT MOMEHT
HepocTaTouHo. Ha arame pediiekCuu CTOUT BEPHYTHCS K ATOMY 3aJIaHUI0 U HAUTH

IIPaBUJIBHBINA OTBET.
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Mpu KYNETMEMPOBEHKMKM NETHEND ONEHKA B KAYECTEE NOCALOYHOTD MATEDHMANA MHOMLA MCNONLIYIOT HACTOM 3PEnkiX
wnanok rpMbos. [nA 3TOM0 WASNKK M3MENBYEHT, NOMELWAT B EMKOCTE C BOA0M Ha CYTHW, S3TEM NMPOLEHMERIOT
HECTol YEpPES MapAK W 0DWABHO NCAWMESDT MM OTPESKM JPEEECHHEL.

Lasmea

Jnsaesna
(maacTHHER)

Hiswn

I viasoe
Teaa

Npafinnna
{samume i)

Jevmmii onEnek, BaIpammen s w
GITPEIEE IPCRCCHINE B Tenanne

C KaKoi LEenbk roToBAT HACTOW WAANOK NETHErD anéxKa?

1. B pesynsTaTe EbIMEYMEIHWA rpMOHMLE YENSHHAETCR M S3TEM NEME NPOHKMKEET B cybCTpar.
2. M3 WhANOK ELIMEISEHTCA CNOPLI TPUB0E, CNOCODHBIE K 3acensHMD cyboTpaTa.

3. BEIMBYMEEHWE B BOOE B TEYEHME CYTOK MPUECAMT K rBeny BaxTepuia, BEpegHEIX AnA rpuba.

4. W3 waAnok dopMUPYIOTCA HOBRIE MAOAOELIE TENS.

3anaHue ¢ BBIOOPOM OJHOTO OTBETA, HO CPEIHEr0 YPOBHS CIOXHOCTH, TaK Kak
MPEANoiIaraeT UCIojJb30BaHUE U NPUMEHEHUE 3HAHUS NIl OOBSICHEHUS SIBJICHUS.
Pa3BuBaemass kommeTeHIMs — HaydyHOe OOBsSCHEHHE sBiIeHHA. Kpurepuit
orieHMBaHUs: 1 6asI 3a BEpHO BHIOPAHHBIN OTBET 2.

IIpumepsl 3agannid 11 8-ro Kiacca

[IpeameTHOE copepkaHue MPOrpaMMbl 8-TO Kjacca MO OMOJOTHUU BKIIOYAET
TeMbl: «KWMBOTHBI oOpraHu3m», «CTpPOCHHE WU KUZHEAECATEIbHOCTh OpraHU3Ma
XKUBOTHOr0», «CHCTEMAaTHYECKUE TPYIIBl KUBOTHBIX», «Pa3BUTHE >KMBOTHOTO
Mupa Ha 3emiie», «OKUBOTHbIE B MPUPOJHBIX cooOIIecTBax», «OKUBOTHBIE U
yenoBek». JKW3HEHHbIE CHUTyallid, CBSI3aHHBIE C JOMAITHUMHM WIH JUKUMU
YKUBOTHBIMH, YACTO SIBJISFOTCA JIJISl YUAIIUXCSl 3HAKOMBIMU, TUYHOCTHO 3HAYUMBIMHU

" BBISBIBAIOT 3aMHTCPCCOBAHHOCTD.

29



Tema «’KuBOTHBII OPraHU3M»
(pazoen «Pasmuodcenue u pazeumue HcugomMHsIX»);

TeMa «CHCcTeMaTHYeCKHEe TPYNIBI ;KUBOTHBIX» (pazden « Ynenucmonozuey)

DneMeHT 3afaHus «SI0I0HHAs TUI0OJ0KOpKa» MOXKET ObITh PacCMOTPEH B XOJI€
00CYXXJIEHHsI THUIIOB Pa3BUTUS HACEKOMBIX. 3a/laHHU€ BBIMOIHIETCS HAa OCHOBE
aHalM3a TEKCTa: OYEBHIIHO, UTO JUUUHKA, NOXO0JiCAs HA Yepes, — ITO TYCEHHIIA,
BECHOU OHU OKYKIUBAIOMCS W TIPEBPAIIAIOTCS 8 Oabouex (B3pOCIOE HACEKOMOE).
Jlanee MOXHO pa300paTh KU3HEHHBIC ITUKIIBI HACEKOMBIX, 3HAKOMBIX YUaITUMCS

B MEHBIIIEN CTEIICHMU.

A6noHHas NnoJoXopKa

Babouka AbnoHHaA Nnoaoopka — BpeauTenb, NopakKaroLuii NNoabl ADNOHM, CUBLI U FPYLUK, KOTOpbIE NpeXaeBpeMeHHO onafatoT ¢ Aepesa U AalT
3HAYMTENbHBIA NPOLEHT CeNbCKOXO3ANCTBEHHOro Bpaka. JIM4MHOK ABNOHHOM NNOAOKOPKM, NOXOXMX HA YepBeW, MHOrAa MOKHO ObHapy:;uTb B Abnokax. B
3TOM Cnyyae npo A0MNOKKM rOBOPAT, YTO OHK YepBuBble. OnbiTHble Caf0BOAbl 3HAIOT, YTO ryCeHWLbl ADNOHHO NNOACKOPKM 3UMYIOT B NMOTHLIX KOKOHaX NoA
KOpOW AepeBbeB, B YNaKOBOYHbIX ALMKAX, CapasX 1 B no4se. BeCHOI OHM OKYKNWBAIOTCA U K KOHLY LiBeTeHusA A0bnoHb npespalyatotca B Oaboyek.

1. Kakosa O4epeaHOCTb cragui pPasBUTUA B AKM3HEHHOM LIMKNE ABNoHHOM ﬂJ’]OAO)KOpKVI? YkaxuTe, Kakaa KapTWUHKa B KaKOM none UuKkna AoimkHa
HaxoauTbCA.

Bspocnoe Hacekomoe l'ycenuya Kykonka

Tuwn pasEuTUA ABTOHHOM IIOKOXOPKH

HepBaﬂ CTaguAa HOCJIC,I[HHS cTagua
OtBeT: TryceHHIla — KYyKOJIKa — B3POCIOE HAaceKkomoe. BepHbIi OTBeT

olieHuBaercs B 1 0asnr.
Cnenyromuii  ¢parmMeHT 3agaHus <«S10JIOHHAsE TUTOOKOpPKa»  TO3BOJISET

IMIOKa3aTb, KaK MOXHO IMIPUMCHUTDb 3HAHUA O CTAAUAX )KU3HCHHOI'O IIMKJIa 0abouku

B IIPAKTUYCCKUX LCIIAX.
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4. B Ooppbe ¢ A0JOHHON MJIOJOXKOPKOM IIUPOKO MPUMEHSIOTCS
Oouonornueckue Metoisl O0pbObI. [[s1 3TOro, B 4YaCTHOCTH, HCHOJIb3YHOT
noJjoBble (PEpPOMOHBI — BEIIECTBA, NPUBIEKAIONINE HACEKOMBIX K MECTY
CHapyBaHUS.

Ha kakolf craguM J>KM3HEHHOTO LUKJIa SOJOHHOW IUIOJOKOPKH MOXHO
JOCTUYb MAKCUMAJIbHOTO 3P QeKTa UCTIOIB30BaHUS (PEPOMOHOB sl OOPHOBI €
3TUM BpenureneMm? OTBET MOSCHUTE.

Jlns BBIMTOTHEHUS 3aJlaHMsl HEOOXOIMMBI 0a30BbI€ 3HAHUS O CTAIUSAX Pa3BUTHS
HACEKOMBIX C TOJHBIM MpeBpaiieHreM. M3 3tux craauit HeoOXoauMo BeIOpaTh Ty,
HAa KOTOpPOM HacekoMmble crapuBaroTcs (MHbOpManMs U3 BBOJAHOTO TEKCTa:
«...nonosvle (hepomMoHvl — Bewecmeda, NPUBLeKaArWUe HACEKOMbIX K MeCcHmy
cnapusanusay). O0s3aTeNbHO CTOUT AaKIIEHTUPOBATh BHUMAHUE YYalluXcs
Ha TpeOOBaHUM TIOSICHUTH OTBET. 0€3 TOsICHEHUs He OyAeT BBICTaBJICH
MakcuMalbHbIi Oami. PopMupyemass KOMIIETCHIIUSI — HaydyHOe OOBSICHEHUE
SIBJICHHUH.

OtBer: «Ha cragum 6abouyku (B3pOCIOTO HACEKOMOTO, UMAro); MOSCHCHHE —
0a00YKM YCTPEMIISIIOTCSI K MECTY, TJ€ COCPEIOTOYEHO Ilaxydee BEIISCTBOY.

Kpurepuu ouenuBanus:

BepHo gaH oTBET M NOACHEHWE 2 Banna
[aH BEpHLIA OTBET, HO NOACHEHWE HEBEPHOE WNKW OTCYTCTBYET 1 Bann
(OTBET HEBEPHEIA UMW OTCYTCTBYET 0 Bannoe

Tema «CucreMaTnyecKue rpynibl ;KHBOTHBIX» (pazoen «Poiovt»)
[InaBaTenpHBIA Ty3BIPh — OCOOBIA OpPTaH, XapaKTEPHBIM HCKIIOUYUTEIHLHO IS
KOCTHBIX  pbIO. DJTa  CTpyKTypa  OOCyXJgaeTrcs B  JBYX  acleKTax:
KaKk TpucrnocobiieHne K cpefe OOWTaHWs W KaK CHUCTEMaTUYeCKHM TPU3HAK
OTIIMYUS XPSAIIEBBIX M KOCTHBIX PbIO. JIyisi yTouHeHHUs (YHKIMHU IJIaBATEIHLHOTO

ITy3bIPsA yYHqalnuMcCsa MOKHO MMpCaIOKUTDb 3aJaHucC «lIlnaBanue pBI6 ».
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JI1s1 BBITIOJIHEHUST ATOTO 3aJIaHUsI HEOOXOIUMBI 0a30BBIC 3HAHUSA MO (PU3MKe: cuja

ApXI/IMeI[a " yCJIOBHA INIaBaHU:A TCJIa, IIOT'PYKCHHOI'O B JKUIKOCTD.

MnaeaHue pLI6

PoiBbl  moryT ceBobogHO nNepemMellaTbCA B BEPTMKaNbHOM  HanpasneHuu.
HexoTtopble pbibbl 00NafalT BamHbLIM OpraHomM — NnaBaTenbHbiM NysoipéM. C ero
MOMOLLBIO PhIDa MOXKET NOMPYHaTbCA Ha AHO W NOAHMMATLCA K NOBEPXHOCTH Bodbl
[naBaTenbHbiil Nysblpe pacnonaraeTcd B OPIOLIHOW NOMOCTM M 3aHWMaEeT O4eHb
mMHoro mecta. OH npegcTaenaeT coboll MeLloYek, 3anonHeHHbIA razamu. Ecnn peibe
HYKHO ONYCTUTLCA HA AHO, CTEHKK MY 3bIPA NPWU NOMOLLM MPYAHLIX M GPHOLWLHBIX MisILLL
CHUMATCA, W pbiba norpywaetcA. [IpM OBWKEHWMW HaBEpPX BCE MPOWMCXOOMT
HaobopoT.

[T1aBaTeTBHEIH MY3EIPb

1. Kakoe 13 yTEEpKOEHWA Haubonee nonHo 0BGbACHAET, KaK pbifia C NNaBaTensHbIM My3LIPEM NOAHWMAETCA K NOBEPXHOCTU BOALI?

[pyoHble W OpHOWHBbIE MblLLEl HAKAYWMBAOT BO3AYX, NOCTYNAMLWMA Yepes #abpbl, B NNaBaTeNbHBIA Ny3blpb, TEM CaMbIM
1) yBenM4MBaA CUNY TAKECTN,
W pbiba NOOHWMAETCA B TOMNLLE BOALL.

2) CTeHKM nnasaTensHoro ny3blpAa pacc.rlaﬁnmoch: rasel 3anonHAKT Bech 0DbLEM NNasaTentHoro ny3elpA, NpW 3TOM CPEeaHAA
NNoOTHOCTb pblﬁbl YBENWHWBASTCA W pblﬁa NOAHKMMAETCA B TONLIE BOObI.

3) CTeHKM NNaBaTenbHoro Ny3bipa paccnabnanTcd, raskl 3anonHAKT Beck 00LEM NNABATENLHOM My3bIPA, NPW 3TOM YBENUYMBIETCA
cuna Apxumena, AeRCTEYWAA Ha peiby, W peiba NOOHWUMAETCA B TOMLe Boabl.

4) CTeHKW Ny3bipA NpY NOMOLLW TPYAHBLIX W BPHOLWHBIX MbILLL CAHMMAIOTCA, TEM CaMbIM YMEHBLUAETCA CHNA TAKECTH, AEACTBYIOWAR
Ha piby, W pbiba NOAHWMMAETCA B TONLLE BOAbI.

OTBET (KpUTEPUM OLIEHMBAHWA)

2. Moyemy pbibbl ¢ NNABATENLHLIM NY3LIPEM, KOTOA YMUPAIOT, BCINLIBAKT HA NOBEPXHOCTL BoA0EMa? MOACHWTE CBOI OTBET.

OTBET (KpUTEPUM OLIEHMBAHWA)

3ananue 1. [IpaBunbHBIN OTBET — 3; KpUTEpU OlleHWBaHUA — | Oai.

3ananue 2. Bosmoxsblii oTBeT: «Korga peiba ymupaer, y Hee paccialistorcs
BCE€ MBI, B TOM YHUCJIE€ M MBIIIbL, CHXUMAIOIIME IUIABATENbHBIA Iy3bIPb;
yBENIUYMBACTCSI O0BEM PpbIObI, ApPXUMENOBa CHJIA TMPEBBIIMIAET CHILY TSIKECTH,
HO3TOMY pbIOa BCIUIbIBaeTy. Kpurepuil olleHHBaHUA: 3a MPaBUIbLHOE OOBICHEHUE
— 1 6ann, ecnmu 00BCHEHUE HEBEPHOE WU OTCYTCTBYET — () 6asiioB.

Tema «/KuBOTHBIC B IPUPOJAHBIX COO0LIECTBAX»

Tema B3auMOCBSI3U )KMBOTHBIX MEXJy COOOW 3a cueT MUIIEBBIX Lienel u cereil
OOBIYHO HE BBI3BIBAET TpyAHOCTEH y oOywarommxcsa. Ho B 3amanuu «IIpuunHel
BBIMUPAHMS CAIllCAHOB» €CTh JIOMOJIHUTENIbHOE YCIOBUE COCTAaBJIEHUS MUIIEBOMN
enu: HEeoOXOAMMO BBIOpATh MOILKO meXx YYAaCTHUKOB, KOTOPBIE Y4acTBOBAJIU
B HAaKOIUIEHMM IMECTULHJIOB B OpraHU3Me camncaHa. BTopoe ycinoBue: yka3aTb
NUILEBYIO II€Tb HEOOXOAMMO HOJNHOCMbIO, TO €CTh ISl BBIIOJHEHHS 3aJaHUs

HY>KHBI 0a30BbI€ 3HAHUS O CTPYKTYpPE LIEMU MUTAHUS.
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n PWYHHEI BEIMMpaHWA cancaHoB

BnnoTe Ao cepeauHbl XX B. Ha TeppuTopum Mockebl 0BUTanu cokonbl- p—
cancaH.ol.

B XX B. B CBA3W C MACCUPOBAaHHBIM MPUMEHEHHEM B CEBCKOM X03ARCTBE
NecTMUMAoE rpynnsl AOT nonynAauMA cancada & LleHTpanbHoR Poccuu
NpakTHYeckK uodesna. NectTMumabl NpMMEeHANKCE 1A 3aLMTEl YpOoM®an oT
Pa3NHUHBIX BPEAMTENEN, TAKMX KaK HACEKOMBIE, MOJUTHICKKM W MapazuTHUECKHE
uepeM [OTCHOOA M HazeaHWe: pest —w3zapaszan, cide — «ucTpebnaTbn).

"fkﬂ- A

Tum%

1. BoibepWTe M3 CNIMCKE W PACCTABLTE B MPaEMABHOM
NOPALKE TONBHO TEX YUACTHWHOE NMLLEEOH LENM, KOTOPbIE
YUACTBOBANH B HEKOMNEHWH NECTULUMAOE B OPraHHuIme
cancaHa. B 0TBETE yHAMMTE NOAHOCTBH MHLLEEYIO LENb.

[
Y
& &

MREICBOI PR THRACTHES DT ML

N3 conpoBOAUTENBHOIO TEKCTA CIENYET, YTO MECTULUIAbI IPUMEHSIIACH IS
3aIUUTBl Ypod#Ccas CEIbCKOXO3IUCTBEHHBIX PACTEHUN OT PA3JIUYHBIX BPEIUTEIICH-
6ecrno3BoHOYHBIX. Clie10BaTENbHO, HEOOXOAMMO BBINUCATH 3BEHBS LIETIH, BEAYIIHE
OT pacTeHHs K calcaHy. OJTa 3ajaya HE HMMEET EAUHCTBEHHO MPaBUIbLHOTO
pelieHus, BEpHbIMU OYIyT JBa BapuWaHTa MUIIEBOW LIETIH: PAaCTEHUE — YIUTKA —
IPO3J] — CallCaH WIM PacTEHUE — KPOJUK — carcaH. BepHbIi OTBET OLIEHUBAETCA
B 1 Oamn.

bonee cnoxubIM, TpeOyromuM 0000maTe MHPOPMAIMIO U JI€1aTh BBIBOJBI

SBJISIETCSI PparMeHT 2 TOTO e 3aJIaHus PO CAICaHOB.

2. Hoquy MMPUMCHCHHUC IICCTHLHUAOB IIPUBCIIO K ruden CaliICaHOB, CCJIH
BBICOKOTOKCHYHBIC OJI1 HACCKOMBIX AJOXHMMUKATBI ObLIH 6€3Bp€JIHBI JJIsA

TCIUIOKPOBHBLIX ) KUBOTHBIX B IIPUMCHACMBIX KOHI_ICHTpaLII/IHX?
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31ech ydamumMmcs HeoOXOIUMO TMOHMMaHHE TOro (pakTa, 4To B LM ITUTAHUS
nepeiaeTCs SHEPTys, 3aKII0UCHHAs B BEIIECTBAX (B IHIIIC).
Bo3MoxnbIii oTBeT: «CarcaHbl HaXOASATCA Ha BEPIIMHE IHINCBOM IETOYKH,

MOA3TOMY IOJTy4YatoT 00jiee BBICOKYIO /103y XMMUYECKUX BEIIeCTB». BepHbIN OTBET

oreHuBaercsa B 1 6am.

OOCynuTh MOCHEACTBUS HAKOIUIEHHS B OPraHU3ME€ CalCaHOB MECTHUIMI0B
NOMOXET 3a7aHue 3 ToH ke NuHeiku. OOpalaeM BHUMaHUE YYEHUKOB Ha GopMy

OoTBeTa: B TabiuIle HEOOXOIUMO OTMETUTh BEPHOCTh WJIM HEBEPHOCTH YETHIPEX

CYKICHHUM.

nocrnegcTBMEM OTPABNEHWA CTANC HapyLUEeHWEe KanbLWeBoro cbMeHa B opraHuame
YTo Mormo BbiTb NPAMBIM CNEACTEMEM HapYLUEeHWA KanbuMesoro obMeHa

MpUYHHBI BEIMUPaHWA Oa Het

Bokpyr Aany hopMMpoBanachk CHMLIKOM TOHKAA CKOPMyna, 4to
NPWBOAMIC K MOBPERAEHWIO AL, NPU HACUKMBAHUK

OcTpoTa 3peHua Yy B3POCTLIX NTHUL YXYOWaNack, YT CHIKANGC
BO3MOKHOCTb 3h(PEKTUBHON OXOThI

Hapywanacs MarHMTHas opMeHTaluA aTKL, 41O
NPENATCTEOBANGC BO3PALUEHMIO C HOra Ha POAWHY

KoCcTH M MbILLB! ¥ 3MEPHUOHOE Pa3BMBanuCch
C HapyLeHWAMK, 4YTo NpUBOOWUNO K I'IpE.‘}K,D.E!BpEMeHHOl;‘ rmbenn
NTEHLOE

].IJISI IMPaBHUJIIBHOTO OTBCTA HA BOIIPOC HIKOJIbHHUKAM HaAO0 Y4YCCTb I/IH(i)OpMaIII/IIO

Yy Cancada W, KaKk CNeqcTeMe, NPUMBECTH K BEIMMPaHUID nonynaumK? OTBETETe «4a» MMM «HET» ONA KaKO0H M3 NPUYWMH BEIMMPaHMA.

3. HakonneHwe necTHMUMOOB B OPraHW3mMax cancaHOB B TedeHWe HeCKONbKMX NeT AOCTHMIMO YIPOoMawLWMX KOHUeHTpauwi. MMmasHbim

O HAPYUICHHUH KaJIbIIUECBOI'O O6MeHa, JaHHYIO B COIIPOBOAUTCIBHOM TCKCTC.

OTBerT:

IIpu4yuHbBI BHIMMPAHUSA

Jla

Hert

Bokpyr siuir popMupoBanach CIUIIKOM TOHKAS
CKOpJIyIa, YTO MPUBOJIMNIIO K TMTOBPEKICHUIO SIULL IPU

HAaCHMXKHUBaHUN

OcTpoTta 3peHust y B3pOCIIbIX MTULl YXYIIAIaCh, YTO

CHIDKAJIO BO3MOKHOCTH d9(PPEKTUBHON OXOTHI

Hapymanacr; MaravuTHasa OpUCHTAlUA IITHUL], YTO

NpCIATCTBOBAJIO BO3BPAICHUIO C H0T'a HA POANHY

Koctu ¥ mbliIel y SMOPHOHOB pa3BUBAIIUCH C
HapyLIEHUSIMU, YTO NPUBOJWIO K MPEKIECBPEMEHHON

rUOEJN ITEHIIOB
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Kpurepun ouenuBanus:

Bepno ykazaHo «1a» nnm «HeT» 1iid 4 MpuIuH 2 Oama
BepHo ykazaHo «1a» Uiy «HeT» g 3 NpUuIuH 1 Gamn
Bepno ykazaHo «1a» nnum «He» mis 0-2 npyudvH, WA OTBET 0 GamoB
OTCYTCTBYET

Tema «/KuBOTHBIE U Y€JI0BEK»

[IpssMO€ WM KOCBEHHOE AHTPOIOTEHHOE BO3JEHCTBUE HAa YKUBYKO IPUPOILY
OPUBOJUT K pazHOOOpa3HbIM MocieacTBusaM. [Ipu3Hanue ommMOOK U MONBITKU UX
UCIIPABUTh — BAXXHOE KAYECTBO JIMYHOCTH. ['OTOBHOCTH OLIEHMBATh MOBEICHUE
Y MOCTYIIKH C NTO3ULIMM HOPM 3KOJIOTUYECKOW KYJIBTYPBI — AJIEMEHT IUIAHUPYEMBIX
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS yuyeOHOro mpeamera «buomorus» Ha ypoBHE
OCHOBHOTr0 0011ero oopazoBanusi. Kak 3/eMeHT 3KOJIOrMYECKOr0 BOCIUTAHUS Ha
ypokax OHWOJIOTMM MOXXHO paccMaTpuBaTh pelleHHe (parMeHTa 3aJaHus

«ITpnurHBI BBIMUPaHUS CAlICAHOBY.

Ha ganHbil MOMEHT peanu3yeTcA nporpamma No BOCCTaHOBNEHWID HeKorda cylwecTeosaswei B Mockee nonynaumu cancada. C 1995 no
2005 r. Ha TeppuTOpUK ropoda Beino BeiNyLleHo 53 nTeHua.

1. Beinyck Ha BOMK OQHOA M3 NapTUiA NTeHUoB Dbln npoM3seeneH B koHue uoHA 2005 . B anpene 2006 r. Ha MmasHom 3gaHum MY
Dbina oTMedeHa napa CancaHoB, KOTopaa AONfoe BpemMsA Tam [Jepxanact M OeMOHCTpMpoBana TeppuTopHanbHOE NoBefeHMe.
[T1ULl 33HMMaNK OeansHy 0 ANA THe3G0BaHNA BEHTUNAUNCHHYH HULWY Ha 30-1 3TaKe, 04HaKo NTEHUOB Y HMX He MOABMMOCE.

Kakyto npu4nHy OTCYTCTBMA NTEHLOBE Y rHe3gAweinca B Miockee napbl MOHO CHMTaTb Haubonee BeEpOATHON?
1) Hexsatka egbl AnA NpoKopma NTeHLOB
2) CnWLLIKOM HW3KaA CpeaHeroAoBan TEMNepaTypa AnA pa3suTia NTEHL0B
3) FOHbIR Bo3pacT rHesaAwmxca ocobed

4) HexgaTka CTPOMTENBHOTO Matepuana AnA opMUMPOBaHUA rTHesaa

OTBeT (KpUTEPUM OLEHWBAHWA)

B compoBomuTensHOM TEKCTE MpeAcCTaBieHa WHQPOpPMAIMs O CPOKaX BBIMYCKA
NTEHIIOB U CpOKax HaOmo/eHus 3a oOpasoBaBiieiics mnapoil. Eciu mpuHATH
BO BHUMaHHE 3Ty HHPOpPMAINUIO, TO HanOOIee BEPOSTHOM MPUUYUHON OTCYTCTBHUS
NTEHI[OB CJIEYeT CUUTATh FOHBIM BO3pACT THE3ISAIIMXCS ocobeil. BepHbiit oTBeT

OLICHUBACTCs B 1 Gam.
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IIpumeps! 3aaanuii 14 9-ro Kjaacca
[IpenMeTHOE coaepkaHue mporpamMMbl 9-To Kiacca 1Mo OHOJOTHMH BKIIFOYACT
15 Tem: «YemoBek — OuocoManbHbIN BUI», «CTpYKTypa OpraHu3Ma YeIOBEKay,
«HewiporymopanibHast peryinsmus», «Omnopa u aABuWxKeHue», «BHyTpeHHssi cpena
opranuzmay, «KpoBooOpaienuey, «Jlpixanuey», «llutanue u mnUIIEBapEHUEY,
«OOmeH BellecTB W mpeBpaiieHue sHeprum», «Koxa», «Bwiaenenuey,
«Pa3sMHOXeHUe U pa3Butue», «OpraHbl UYyBCTB U CEHCOPHBIE CHUCTEMBI»,
«IToBeneHue U ncuxukay, «YenoBeK U OKpykKarolasi Cpeiar.
Marepuanpl  3TOro  Kypca  ONU3KM  ydamuMmcsi, OOBIYHO  BBI3BIBAIOT
3aMHTEPECOBAHHOCTh, CIOCOOCTBYIOT (DOPMHPOBAHUIO 370POBHECOEPETAIOIINX
KOMIIETCHIIHM.

Tema « BHyTpeHHSA cpea OPraHu3iMa»

Tomy Curtacy (I'epMaHHS) NPHHAIIEKHT MHPOBOH PeKOpH IO 3alepikKKe
ABIXAHHA MO BOJOH, KOTOPHBIH cocTapifer 22 MHH. 22 ¢. DTOT pesy.abTar
saHecéH B KHury pexopaos I'mHHecca. Ilepel peKOpPAHBIM IOTpYKEHHEM
HBIPSIBINUK aKTHBHO ABINIAT YHCTBIM KHCIOPOJOM B TedeHHe 20 MHH.

Sietas.com

3. Hexkoropsie tperupoBkun Toma Curaca Benuch B Gapokamepe ¢ NMOHHKEHHBIM
cojiepAKaHHeM KHCII0pO/a.

Kakum j10/keH ObITh pe3yabTar THX TPEHHPOBOK?

Ommembme 00uUH 6eprblil 6apuanm omsema.

A) IossiieHue cojiepKaHus YIJIEKUCIIOro ra3a B KpoBH
B) lNoBblenne coepkaius 3pHTPOIIMTOB B KPOBH
C) Pazpymenne tpombounTOB

D) PaspyuieHne CTEHOK KPOBCHOCHBIX COCY/I0B
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[Ipu m3ydennn coctaBa W GyHKIHA KPOBU MOXKHO pa3zodparh ¢ yquHéﬁ
ANIeMEHT 3ajaHusi «JKCTpeMmalibHble Tmpodeccum». [ moucka penieHus
MOHA1005TCSl 6a30BbIC 3HAHUS O PYHKIUSAX (POPMEHHBIX DJIEMEHTOB KPOBH.

B conpoBoanTenbHOM TEKCTE M TEKCTE BOMPOCA €CTh yKa3aHHE Ha pas3lInyHOe
coJlep>KaHUE KUCJIOpOJa B pa3Hble MEPUOAbl UCCIEAOBAHUS: «neped peKOpOHbIM
NOSPYIHCEHUEM  HBIDATbWUK — AGKMUBHO  ObIUATL  YUCMBIM — KUCIOPOOOM»
U «HeKomopble MpeHUpOSKU 8eUCh 8 OApPOKamepe ¢ NOHUNCEHHbIM COOEPHCAHUEM
Kucaiopooay. UKcauus U TPAHCIOPT KUCIOPO/IA CBSI3aHbI C 3PUTPOLIUTAMH.

Bepnsiit otBet: «lloBbillieHrEe copepKaHUs IPUTPOLUTOB B KpoBu» (1 Gam).
3aaHue HU3KOTO YPOBHS CIIOXHOCTH, pa3BUBaeMasl KOMIIETECHIINS — MOHUMaHUE
0COOEHHOCTEN €CTECTBEHHO-HAYYHOT'O UCCIIEI0BAHUS.

Tema «/AbIxanue»

[Ipu wu3yuenun Tembl «Jlpixanue» 00s3aTeNbHO OOCYXKHAaeTcsl  Bpen

U TIOCJIEACTBUS TabakoKypeHus. J[Jis KOHTpOJs YyCBOCHMs BOIpoca O (PYHKIHIX

JICTKUX MOYKHO ITPCJIOKUTH IIKOJIbHUKAM 3JICMCHT 3aJlaHHsA «KypeHne Tabaka.

KYPEHWE TABAKA

Tabax KypAT B CMrapeTtax, curapax u Tpybrax. MccnenoeaHue nokasbigaeT, uto oT 3abonesaHumid,
CEA3aHHbIX C KypeHuam, normbaet okono 13500 nogeil no Bcemy MUDY KaObid OeHb.
MporHozuMpyoT, uyTo K 2020 rogy 2aboneeaHuA, CBAZAHHBIE C KYPEHMEM, CTAHYT NpHuMHor 12%
CMEpPTER Mo BCemMy MUPY.

TabayHpIiA gpin COOSRMHMT MHOTO EpedHblX B2WEeCTE, CaMblMK EDEQHEIMKH M3 KOTOPRLIX ABNAKTCA
CMiONa, HAKOTHUH K ‘,I’FEFIHbIﬁ ras.

Bonpoc 1: KYPEHME TABAKA

Taba4Hbl ObM BABIXEETCA Yepea nerkie. CMona oT AbiMa OCEKOAETCA B NErKMX, 4TO He JaeT UM
paBoTaTe NpaBUNBEHBIM o6pasom.

Kakas w3 nepeyncneHHbix gyHKLMA ABNASTCA YHKLMER Nerwmx?

A. MNeperaydBaTt KPOBb, HACKILLEHHYO KMCNOPOOOM, BO BCE YACTH TENA.

B. MNepenaeaTe HEKOTOPOE KONWMYECTBO BOLIXAEMOro KWCNOPOaa B KpoBb.

C. OuynwaTte KpoOBb NYTEM COKPALUEHHA COOEPHaHWRA YTNEKMCNOro raa Ao Hyns.
D

' DC]I'LU,ECTEJ"IFITI: nepexon Monexyn yrnekMcnoro rada 8 Moneynel KMcnopona.
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[IpoBepsiemasi KOMMETEHIIUSI — HAy4YHOE OOBSICHEHUE SIBICHHI. Kpnféf)n
olleHMBaHusi — 1 Oamn 3a BbIOOp BepHoro otreera: «llepemaBath HekoTOpoOE
KOJIMYECTBO BIIBIXaEMOT'0 KUCIOPOAa B KPOBbY.

Cnenyrouiee 3aJaHue W3 OTOH JIMHEHMKU TI03BOJISIET TIOCTPOUTH MOJIEIb
SKCIEpUMEHTa JUIs HccienoBaHus A(H(PEKTUBHOCTH HUKOTUHOBOTO IUIACTHIPS

1T OTKa3a OT KypEHHS.

HekoTopble NMOOW UCNOMNb3YIOT HUKOTUHOBLIA NNacTelpk, 4ToGkI NOMOYL cebe
GpocuTe KypUTk. MNACTeIp NPUKDENNASTCA HA KOXKY W BbAENAET HWKOTUH B KPOBb.
3T0 nomoraeT ocnabuTk KenaHue KypuTe W M3GaBNAET OT CUMNTOMOB, CBA3AHHBIX C
NpeKpaLLeHUemM KypeHus.

Ytobbl uccnegoBaTe 3teKTMEHOCTE HWKOTMHOBOTO nNnacTeipA, Obina
cny4aitHeim obpasom ccopmuposaHa rpynna m3 100 KypuNbLWMWKOB, KOTOPbLIE XOTAT
GpoCcUTE KypuTb. 3Ta rpynna WCCMNeaoBanack B TEYEHWE LWeCTH MECALEs.
3thheKTUBHOCTE HUKOTMHOBOTO NMNACTLIPA ONPEefEenAnacs YACNOM NDAEA U3 rpynnkl,
KOTOpPbIE B KOHLIE NCCNE0BaAHUA HE HaYyanu CHOBA KyPHTh.

Kakoi na Cnedywlx NNaHoB IKCNEPUMEHTE ABNAETCA HEUJT}I"'-I'I'.LI'UM?

=

Bce niogwn B rpynne HOCAT NNACTBIPW.

B Bce HOCAT nNacTelpd, KpOME O[HOr0 Y4enoBekad, KOTOpbIA NbiTaeTcA GpocuTb
KYPUTb, HE UCNONL3YA NNACTbIPb.

C Iloaw camu BeibupatoT, ByayT MM OHWM NONL30BaTECA NNAacTeipemM, 4Tobel GpoCUTE

KYPWTb.
D CnyyaiHo BbiDpaHHasa nNONOBMHA NKAER WMCNONb3YET nnacTelpn, a Apyras
NONOBWHA HE UCMOMNb3YET UX.

AHaIN3  TNPENVIOKEHHBIX  BAPUAHTOB  IOKA3bIBAET, YTO  IPOBEIACHHUE
JKCIIEPUMEHTOB MO0 IaHaM A uW B He [acT HHMKAaKOM CTaTHCTUYECKOMN
unpopmarmu. Bapuant C He sBIsSETCS SKCIEPUMEHTOM BOBCE, TaK KaK YCJIOBHUS
HE 3a/1aHbl U He KOHTponupytoTcs. [IpaBuiibHbIi oTBET: BapuaHT D — olieHuBaeTcs
B 1 Gamn. I[IpoBepsieMasi KOMIETEHIIUS — MIOHUMAHNUE OCOOEHHOCTEW €CTECTBEHHO-
HAY4YHOT'O UCCJIEAOBAHUS.

Tema «O0MeH BewiecTB U NMpeBpallleHUE JHEPTHID)
(pazoen «Bumamunor»)

B kypce Ouonoruu mnpencTaBiieHbl 3JIEMEHTAapHbIE 3HAHMS O BUTAMHMHAX Kak

O XMMHUYECKHUX BEIIECTBAX, HO YJENSIETCS TakKe€ BHHUMAHHE U OCOOEHHOCTSIM

BJIMSIHUA BUTAMHWHOB Ha ITPOLCCCHI oOMeHa BCHICCTB B CJIyda€ MX HCXBATKHW HJIN
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IIpyu IMPUTOTOBJIICHHUH IIHWIIH. B paMKax 39TOro pas3roBopa MOXKHO IIPCAJIOKHTDL

yYH4alluMCA 3JICMCHT 3aaHHA ((AKTHBaTOpLI KHU3HU.

OHOKNACCHHLB! BMECTE [IEaNH YPOKH, NPOroloJanics W PEUIHIH CBapHTh
kaprowky. [lepen rem, kak 9HCTHTE KNYOHH, TaHd HANHIA B KACTPHOALKY BOIY H
nocrasuna e Ha orodb. OuuiieHHBIe KIYOHH OHA MOMECTHIA B YKe KHIALLYIO
Boay. Kars cmorpena 3a aeficrsuamu Tann U qymana o ToM, ¥TO OHA JelaeT no-
ApYroMy: KIaaér ovHiicHHEIE KNYOHH B XONOQHYH BOIY, KOTOpas 3aTeM
nofiorpesaercs BMecte ¢ kaprodenem. OHa cnpociia y NOAPYIH, NoveMy Ty4lle
KIACTh KAPTOLIKY B YiKe KMIANYIO BoAy. B oreer BMmecTo oOBACHEHHS Nojapyra
FaveM-To NMokazana eii rpaduk, NokaseBaloOWMi colepkaHie KHCIOpoda B BOIC B
FJABHCHMOCTH OT TEMIICPaTYpPhl BOJEL

16

L1

r3
L1

A

]
/

PacmsopiuocTs EHChOpona (Maning
=}

B

20 Eli] &0 B 100
Temnapatypa sogu {°C)

5. [Mouemy npu Bapke kaprodens NOy4IIe KIAcTh Chipele KIVOHH cpasy B
KHIAIIYIO BOAY, @ HE KIaTk, [OKAa BOJA COTpecTcd M 3AKHINT BMECTE ©
KapTOWKoii?

Ommemsnie 00UH BEPHEIT BAPUANNT OMBEN.

[ B kunsueii sone ner KHClopoia, paspyiuaomero uramus C.

[ Kunsmas BOJla NpenaTcTBYeT PazBHTHIO DONEIHETBOPHBIX
MHKPOOPTraHH3IMOB.

] B yike KHIAell BoJe KapTollka cBapHTCH DRICTpee.

[ B kunaweii sone KMYOHH Ty4lIe pa3BapHBAKITCA.

Breimonnenue 3aJaHuss CTOUT HadaThb C aHaJInu3a rpa(pm(a 3aBUCHUMOCTHU

pacTBOPUMOCTH KHCIOpOJa OT TeMmIeparypbl Boxabl. M3 rpaduka cruenyer,
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Pazpymienne ButamriHa C 3aBUCUT OT COAEPKAHUS KUCIOPOAA.

DTO 3aJjaHuE€ CPEOHEr0 YPOBHA CIOXHOCTH, OTHOCUTCA K KOMIIETEHLHH
«MHTEpHpeTanuss JaHHbBIX M MCHOJb30BAaHME  HAYYHBIX  JIOKA3aTeJIbCTB
JUISL TIOJIy4eHHs] BbIBOAOBY». KpuTepuu olieHMBaHUS: 3a BbIOpaHHBI oTBeT «B
KUIISIIEN BOJIe HET KUCIIOpOo/a, pa3pyliatoiniero Buramun C» — 1 6an.

[Ipu u3ydyenun tembl «OOMEH BENIECTB U MPEBpAIllEHUE SHEPTUU» 00s3aTeeH
pa3roBOp O HOpMax W pexume nuTaHus. s aHamuza palMoHa MUTAHUS TPU
KOHTPOJIE MAcChl Tejla MOKHO B3ATh DJIEMEHT YK€ 00CYXKIaeMOro paHee 3ajaHus

PO XJIOPEILTY.

Humameasnocmes Xropeiis

Xnopenna npuroasa aas Toro, 4Todsl ynoTpedasTe cf B KAUCCTBC NHIMH NPAMO B
HaTypanssoM Buac O3 npeaobpaborxn. o ceocii mimareasnocTs 212 Boaopocas
HC YCTYNACT MACY M ZHAMHTCABHO NPEBOCXOAMT muexmuy. Ecan B8 muennue
coacpxurea 12% Oenxa, 10 B xnopenne ero — Gonee 50%. Iloaromy xnopenna
AKTHEHO MCMOJILIYECTCR B KAYCCTBEC NMUICBRIX J00aBOK M J00ABOK K KOpMaMm 1%
WHBOTHBIX M ITTHIL

Jns B3pOCROro HENA0BCKA CPCAHCTO BOZPACTA PCKOMCHIOBAHE! CACAYIOMMNC HOPME!
ynorpedacHus 6CAK0B, AUPOB ¥ YIICBOA0B.

Habop maccei Hopma Moxynexwne

[lpn xaxoii amere ynotpefacnme mumeBnX a00aBok u3 xaopems Oyaer
PCKOMCHI0BAHO YEN0BCKY B Hanbonsweil crencnn”

Oraer:

B conpoBoauTenbHOM TEKCTE ecTh MHGOpMAIUs O 3HAYUTEIBHOM COZACPKaHUU
Oenka B MHUIIEBBIX J00aBKax Ha OCHOBE xiyopemisl. OO030p auarpamMm

COOTHOIICHHsI OEJIKOB, XHPOB M YIJEBOIOB B MOTPeOIsieMON MHILE MO3BOJSET
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BBISIBUTH, YTO  BBICOKAss JOJs  OENKOBBIX  IMPOIYKTOB peKOMeHz[&;lHél
IIPU OXYACHUHU.

Bo3moxnbiit  orBeT:  «lIpumMeHeHuMe NHINEBBIX JA00ABOK U3  XJOPEIUIBI
PEKOMEHJ0BAaHO  TpU  MOXyAeHUW  (NPU  CHUKEHHUHM  MacChl  TeJa)».
OTBert onieHuBaeTcs B 1 Oai.

I'eorpagus

['eorpadust sBAsieTCS YHUKAJIbHOM IIKOJBHOM JMCIUIUIMHOM, Tak Kak
o0beUHsIET B ce0€ €CTECTBEHHO-HAYYHOE U OOIIECTBOBEIYECKOE COJIEpKAHUE.
Kypcsl reorpaguu 5, 6, 7 1 4aCTUYHO 8-TO KJIACCOB OTHOCSATCS K €CTECTBEHHO-
Hay4yHOW oOnacTu 3HaHU#M, a Kypchl yactmyHo 8, 9 u 10-ro kmaccoB —
K 0011ecTBOBETYECKON. TpaulIMOHHO B COBETCKOM IIKOJIE Teorpaduio OTHOCHIH
K O0O0JacTH eCTEeCTBEHHO-HAayudHbIX 3HaHuwil. IlepeHoc ee B  obOmacTb
OOIIIECTBOBEAUYECKUX TMPEIMETOB MPOU3OIIET B POCCUUCKUNM MEPUOJ Pa3BUTHUS
OTEUECTBEHHOTr0 00pa3oBaHus. B mupe waiie Bcero reorpaduio paccMaTpUBaIOT
KaK HayKy O MPUPOJIC U OTHOCAT €€ K €CTECTBEHHO-HAYYHBIM IMpeaMeram. Tak Kak
OpraHU3aTOpaMHu TPOBEICHHUS HCCJIEAOBAaHUNA B 00JaCTH €CTECTBEHHOHAYYHOU
U JIPYyTMX BHJIOB TPAMOTHOCTH SIBISIIOTCS MEXAYHAPOJHBIE OpraHU3alluy,
TO 3aJaHus, OTHocsmuecs K npeamery «l'eorpadus», OTHECEHBI K
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

JIns mOArOTOBKM K BBINOJHEHUIO 33JaHUM MEXIYHApPOIHBIX HCCIEIOBAHUN
MOXHO UCIIOJIb30BaTh KaK TPAJAUIMOHHBIE WCTOYHHKHA JAUATHOCTHPYIOIIHUX
MaTepHalioB, TaK M CIECNHUATU3UPOBAHHbIE OAaHKW JaHHBIX. K TakoBBIM MOXHO
OTHECTH:

» OaHkK 3amaHWii 111 (GOPMHUPOBAHWUS W OIECHKH  (PYHKIIMOHAIBHON
rPaMOTHOCTH OOydarommxcsi OCHOBHOM 1mikojbl (5-9-e «kmaccel) OI'BHY
«MHCTUTYT  cTpaTeruu pas3BuUTUS  oOpa3oBaHus  Poccuiickoil  akajgemuu
00pa3oBaHMSI» (http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-

gramotnost/);
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» OaHK 3aaHWii YIS OICHKM  €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH
oOyuarommxest ~ 7-9-x  kmaccob  OI'BHY  «®enepanbHblii  HUHCTUTYT
nemarorudeckux usmepenui» (https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti);

» OaHK 3aJaHWii W MaTepuanbl MO0 MPOBEACHUIO MEXKIYHAPOIHOTO
uccnenoBanus PISA-2018 Ilentpa omenku kadectBa oOpasoBanus PI'BHY
«UHcTuTyT  CcTpareruu  pa3BuTHs  oOpa3oBaHus  Poccuiickoil  akajgemMuu
oopazosanwmsi» (http://www.centeroko.ru/pisal8/pisa2018_pub.html);

» nyonukamuio «MexayHaponaHas nporpamma PISA. Tlpumeps! 3amanuii mo
YTEHUI0, MaTeMaThuke | ectecTBo3HaHUIO». CocraButenu: Kosanea I.C.,
KpacHoBcknit D.A,, KpacHokyrckas JLIL., Kpacusanckas K.A.
(https://www.innove.ee/wp-content/uploads/2019/02/Pisa2009-vene.pdf).

Kaxnoe 3anaHne MOKHO OXapaKTE€pHU30BaTh HA OCHOBE COCTABJIEHUS BU3UTHOMN
KapTOUKH. DTO 11eJIecO00pa3HO JenaTh JJIs Jy4llero MOHUMaHUs CMbICIA U CYTH
3ananud. [logoOHas Gopma npeacTaBiaeHUs] yCTAHOBOYHBIX CBEJIEHUN HEOOX0auMa
YUUTEINIO JIJI OPTaHU3alMU CUCTEMbI TIOJITOTOBKU OOYYaIOIIUXCS K BBITOJHEHUIO
JAArHOCTUPYIOIIUX 3aJaHUMN.

IIpumepsl 3a1aHUI 10 €CTECTBEHHOHAYYHOM I'PAMOTHOCTH
s 6—7-X KJaaccoB?

3aganue | onuchIBa€TCA BUBUTHOM KaPTOUKOM:

Komnerenuust HayuyHoe oObsicHeHUE SIBICHU I
KonTekcT MectHbI# / HanOHATBHBIN — OTIacCHOCTH
3nanue — Cucrema Conepxxanue — 3eMisi 1 KOCMOC
KoruntuBHblii ypoBenb | Cpennuii

! [IpoBenenue wuccnenoanust PISA-2018 B Poccun. OieHka eCTECTBEHHO-HAYYHOM

rpamotHoctd. HWMHpopmanus c caitta IlenTpa omnenku kadectBa oOpaszoBanus DPIBHY
«MuaCcTHTYT CTpatermu pa3BuTHsS oOpa3oBaHus Poccuiickoil akagemMuu —0OpazOBaHMD)
MuHucTepcTBa MIPOCBEIICHUS Poccuiickoit ®denepaunu
(http://www.centeroko.ru/pisal8/pisa2018_sl.html).
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dopMaTt Bonpoca OTKpBITBIN OTBET

dopmaT npoBepKH DKcrnepTHas MpoBepKa

pisa201s | HINEEEN

HoObiva NoA3eMHBIX BOA W 3EMNETPACEHNA l

Bonpoc 1/4 AObbIYA NOA3EMHbIX BOA U 3EMNETPACEHWA

fMpowumalime mexcm "Hobsra nodsemusix eod u
FemMnempRceruR”, PacnonoXerkbll chpaea. Januwume
ceoll omeem Ha e0nPOC.

Teépaan 3emHan kopa obpasyer BHeLWHWA cnoi 3emnn. 3eMHaA Kopa packonota
Ha NMTOCHEPHBIE NNWTLI, KOTOPBIE ABWKYTCA NO CNOK YACTMYHO PACNNABNEHHOR
nopogel. MAUTEl HMBIOT Pa3peIBL!, KOTOPLIE HA3LIBAKITCA PAsNOMamu,

3eMABTPACEHNA NPOUCXOAAT, KOTAA HANPAXKEHWe, HAaKOMNeHHOe BAONL pasnomMa,

oceoboxgaeTca, BbI3LIBAA CABMM YACTel 3emMHOI Kopbl. [Tpumep caeura egons
Ha paznomax ecrecteeHHeIM 0Bpasom HakanamMeaeTca paznomMa NoKazaH HILKe.

HanpaxeHue. Movemy 3to npoucxogut?

Hanpaenexue caeura

3emHan kopa

Paznom

BreimonHnenune 3amaHus  TpeAniojlaraeT  aHalW3  TEKCTOBOW  MHMOpMaINH,
WUTIOCTPUPOBAHHOM CXEMAaTHUYHBIM PHUCYHKOM. 3aJlaHUE HMEET WHCTPYKIHIO
M0 BBIMOJHEHHUIO, TIPEACTABIAIONIYI0 co00il (pazy «lIpountaiite TekcT «/loObua
MOJ3EMHBIX BOJI M 3€MJIETPSICEHUS», PACIIOJIOKEHHBIM CIpaBa. 3alUIINATE CBOU
OTBET Ha BOMPOCY». DTO 00JierdyaeT MOHMMaHWE OOYyYalolIMMCSl aJiIrOpUTMa CBOEH
JIESITEITLHOCTH.

CyTh 3amaHus 3aKTI0YaeTCS B HEOOXOIMMOCTH TPEAOCTABICHUS Pa3BEPHYTOTO
OTBETa HAa OCHOBE OIKCAHUS Pa3JIOMOB 3€MHOM KOPbI U CXEMaTUYHOTO PUCYHKA.
JlaHHBIM BOMpPOC SBJISIETCS BBOJAHBIM JUISI PEIICHWS OCHOBHOM 3ajauMl —
YCTAHOBJICHUS CBSI3M MEXAY J00bIYed IMOJA3EMHBIX BOJ WU BO3HHUKHOBEHHEM
3emuteTpsicenuid. OOydJaromuecs JOJDKHBI IOHUMATh, YTO 3€MHasi KOpa He SBISETCS
MOHOJINTHOM CTPYKTYpOM, YTO OHa packojioTa Ha OTJEIbHbIE OJOKH —
autochepHble MIUThL. DOpMHUPOBAHUE JIAHHOTO MPEACTABICHUS HEOOXOIUMO
HauYMHATh C S5-TO KJjacca MpU U3yYeHUH TeMbl «Jlutocdepa» U 3aKperisTh

B 7-M KJacce MpU HM3YYEHHH TEOPUM JIB)KEHHUS JUTOCHEpHBIX IUIMT. Tak Kak
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SHAOTECHHbIE MPOLIECChl HE BUJHBI M3-3a CBOEM MaJIOW CKOPOCTH HpOTnggI/IilI",
TO 1€J€CO00pa3HO HCIIOJIb30BaTh Ha YPOKE IUHAMUYECKHE MOJIENH, CEepuu
WUTIOCTPAlMA WM aHUMAIIMOHHBIE POJUKH, JIEMOHCTPHUPYIOUIUME Pa3HbIE BUIIbI
B3aUMOIeHCTBUS JUTOCepHBIX TINUT. [log00HBIM MpUeM HacT BO3MOXHOCTH
0oOy4YaromuMCsl HArJisIHO TPEACTaBUTh ceOe Te MPOIECChl, KOTOPBHIE CKPBITHI
OT uX B30pa. BusyanbHblii 00pa3, OCOOCHHO €CJiMi OH JaH B JUHAMHUKE
C HCIOJB30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUM, CIOCOOCTBYET
0oJjiee MPOYHBIM 3HAHUSAM, HEXKEIU MPEACTaBICHHbIA 00pa3 Ha OCHOBE TEKCTa
ydeOHUKA.

Pa3zButnem wmeponpusaATUM NO KOMIUIEKCHOW TMOJATOTOBKE K BBIIIOJHEHUIO
NOMOOHBIX  3aJaHUM  MOXXET OBITh OpraHW3alusg  BBINIOJHEHHUS  IPOEKTa
0 CaMOCTOSITEIBHOMY CO3JIaHUI0 OOYYarOIIMMUCS aHUMAllMd MPOTEKaHUS
KaKoro-mbo MpUPOAHOro IMpolecca. ITO BaXKHO C JBYX MO3ULMNA. BO-TIEPBBIX,
dbopMupyeTcs IMyHasi 3aMHTEPECOBAHHOCTh 00YYaIOIIErocsl B MPOIECCe CO3AaHUS
HAIJBSIAHOTO TIOCOOUs, BO-BTOPBIX, IOBBIIIAETCS MOTHUBAIMS YYEHHUS 3a CUeT
OCO3HAHMSI CBOEM CONPUYACTHOCTH K 0Opa3oBaTeIbHOMY IMpoleccy U Oojee
IyOOKOro MOHUMAaHUSI CYyTH MIPUPOIHBIX SIBIICHUM.

MecTHbIE KOHTEKCT 3aJaHus OMNPENENAeTCS JIOKAJIbHBIM  IPOSIBICHUEM
OMMCAHHOI'O0 B 3aJaHuM MNpUpoAHoro spieHus. CopepKaTelbHbIE CIOXHOCTH
MOTYT OBITh CBSI3aHBI C Pa3HBIM YPOBHEM BIAJEHUS OOYYArOIIUMUCS
TEMaTUYECKUMH 3HAHUSIMU W HAYYHOM TEPMHUHOJIOTHEH, HEOOXOIWMBIMU TpU
dbopMyIHpOBKE pPa3BEPHYTOrO OTBETa Ha TMOCTaBJIEHHBIM Bompoc. [loatomy
Ha ypOKax LEeJIeco00pa3HO MPOBOAUTH TEPMHUHOJOTUYECKHE JUKTAHTBI, a TaKXKe
BECTH pabOTy MO OPOPMIICHUIO TEMATUYECKHUX CIOBApEn U T.1.

B urtore pabGotrel ¢ 3amaHueM oOydaromiuecs AOJKHBI ChHOPMYJIUPOBATH
yTBEpPXKJACHUE, B KOTOPOM YCTAHABJIMBAETCS CBA3b MEXIY JBIKCHUEM

J'II/ITOC(l)epHBIX IUIAT U BO3ZHUKAIOIIUM IIPpHU UX BSaHMOHCﬁCTBHH HaIpsAKCHUCM.
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3ajianue 2 UMeeT CIEAYIONINE XapaKTePUCTUKH:

KOMl'leTeHlII/IH I/IHTCpHpCTaHI/IH JaHHBIX W HCIIOJIb30BAHNC HAaYYHBIX

A0Ka3aTCIbCTB AJIA IMOJIYUCHHA BHIBOOOB

KoHTekeT MecTHbIl / HAaMOHAIBHBIN — OMacHOCTH

3nanue — Cucrema [Iponenypa

KoruntuBHbIil ypoBenb | Huszkui

®opmart Bonpoca CH0XHBI MHOKECTBEHHBIN BHIOOD

d)opMaT IMMPOBEPKHA ABTOMaTI/ISI/IpOBaHHaH KOMIIBIOTCPHAs ITPOBCPKaA

LloGbiva nog3emMHbIX BOA W 3EMNETPACERHNA

Bonpoc 2/ 4 NOBbIYA NOA3EMHBIX BOJ M 3EMINETPACEHHA
. . . . Hanpsxexne 8 3enHoi kope

Mpogumalime mexcm “Hanpaxenye & aemuoll kope”,

pacnonoxesnslll cipasa. nr omeema va eonpoc
ucnonbayime mermod «llepemaiiims U 0CMasumby

Ha Kamee Cnpaga nokaszaH ]"EDEIEHb HanpAXeHWa B YPOBHM HANPAXKEHUA B 32MHOI KOpe
JEMHOM KOpE B OOHOM W3 panOHOB L‘ETI:I[JE YMacTka B

atoM pahone obozHavenel Bykeamn A, B, Cwu D Camoe BiCoKDE ~ \//
Kasaeiil yNacTOK HAXOAMTCA B 20HE PazNomMa, KoTopeIi Hanpaxenue y O
NPOXOAMT HAM HENOCPEACTBEHHO Yepes 3TOT YYACcTOK, @

0

Wnu Henaneko OT Hero '\\

PasmecTiTe y9acTk1 B NOCNES0BaTENLHOCTH OT N
HEWMEHLLUETD DUCKE K HaubonsLLemy pucky ) J
SEMNETPACEHHA

] =] (@ [@] s

CamMoe HuaKoe
HanpaKeH1e

HanBonbLumi puck:

HaumeHbLIMA Buck:

Brlinonnenue 3aganus npenoyiiaraeT aHaiu3 Kaprorpadudyeckoi nHGopMaIu,
CHa0XEHHOW JereHjou. 3aJaHue HMEeT WHCTPYKIUIO TI0 BBIMOJHEHHUIO,
NpeCTaBIANYI0 co00il ¢pa3y «lIpountaiite Texkcr «HampspkeHue B 3eMHOM
KOpe», pAacloJIOKEHHBIN crpaBa. Jljisi oTBeTa Ha BOINPOC HCIONB3YHTE METO[
«[leperamuTh U OCTaBUTHY». DTO 00JIErYAE€T MOHUMAHUE 00YYAIOIUMCS AJITOPUTMA
CBOEHU JEATEIBHOCTH.

[Ipouecc  BBIOJIHEHHWS  3aJaHUS  MOXKHO  pa3OMTh HAa JIBE€  4YacTH:

COlepKaTeNIbHYI0, OCHOBAaHHYKD Ha  aHaJlU3€ MPEACTABICHHOW  KapThl,
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U NIPOLEAYPHYIO, OCHOBaHHYIO Ha ()OPMHUPOBAHUHU MOCIIEI0BATEILHOCTH 06BEKTOB
B COOTBETCTBHH C YCIIOBHUEM 3aJaHWSI.

Urenue reorpaduyeckoit KapThI SIBIISICTCSI OCHOBOIIOJIATAIOIITIM
reorpaduyeckuM yMeHueM, (HOpMHpPOBaHHE KOTOPOrO HEOOXOAMMO HAaYMHATH
C CaMBIX TEPBBIX YPOKOB B 5-M kiacce. [Ipomenypa uTeHHs KapThl OCHOBaHa Ha
COTIOCTABJICHUU YCJIOBHBIX 3HAKOB, MPEJICTABICHHBIX B JIETEH/IE, C N300paKEHUEM
Ha moje KapTel. OYeHb Ba)XXHO NPUYYHUTh OOYYArOIIMXCS K KapTaM pa3HOTO
colepkaHusi M MacmTaba, dYTOOBl TOSBIEHHWE HOBOIO KapTorpaduueckoro
MU300pa)KEeHUs HE BBI3BIBAJIIO Y HUX cTpaxa U HemoHuMaHus. [Ipu o0ydenun padbore
C KapToi HEOOXOJIMMO HJITU OT MPOCTHIX K CIOKHBIM KapTaM. WX ucmonbp3oBaHue
B Tpoliecce OOydeHHUsT BO3MOXKHO Ha YpPOKaxX pas3lWYHBIX TUIOB — OT YpoOKa
OCBOCHHMSI HOBBIX 3HAHWUU M BUJOB Y4EOHOH NEATEIBLHOCTH JO YpokKa 0000IeHus
U pa3BUBAIONICTO KOHTPOJs. Takke KapThl MOXXHO HCTOJIBh30BaTh Ha JIFOOBIX
dTamax ypokKa — OT MOCTAHOBKHU IEMH Y4eOHOTO 3aHATHS U (DOPMYITHPOBKU €ro
TEMBI JI0 IEPBUYHOTO 3aKPETUICHHUS U BBIJIAYH JOMAITHETO 3aaHHS.

PaGora c¢ m00o0il kapTOil HaYMHAETCS C MPOYTEHUS €€ Ha3BaHUs, KOTOPOE
ompenenseT coaepkaHue KapThl. Jlamee ciemyer MpOBECTH aHAIW3 YCIOBHBIX
3HAKOB, MPEACTaBIECHHBIX B JiereHae. [locme 3Toro MOXHO COCTaBISATH ONMHUCAHUE
TEMaTHYECKOTO COJEP>KaHusl, OTOOPa)KEHHOTO Ha KapTe.

[Ipu pabGore ¢ MJaHHBIM 3aJaHUEM MOXKHO TIPEIJIOKUTH O0YyYarOIUMCS
COCTaBUTh OIKMCAHHE TEPPUTOPUHU, H300paKEHHOM Ha Kapre. B arom ciyuae
IIKOJIbHUKH JOJKHBI CKa3aTh O TOM, YTO:

» 0oJbllas 9acTh TEPPUTOPUHU UMEET HU3KOE HANIPSKEHUE;

» TIOBBIIIICHHOE M BHICOKOE HAIPSHKCHUE HOCHT JIOKAJLHBIN XapaKTep;

» VYBCIWYCHHEC HANPSHKCHUS OT HHU3KOTO K  BBICOKOMY  IMPOUCXOIUT
MOCTENEHHO;

» o0nacTu C pa3HOW CTEMEeHbIO HAIpPsDKEHHUS OOO3HAYEHBI C TOMOIIBIO
W30JIUHUM;

» 3Ha4YCHHE HAIPSDKCHUS Ha TPEJCTABICHHOM KapTe HE YKa3aHo.
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Huskuii KOTHUTUBHBINA YPOBEHB 3aJaHUS MOKHO OOBSICHUTH T€M, YTO TpHU ero
BBITIOJTHEHUU HE TPeOyeTcsi caMOoCTOSTENbHO CPOpPMYyIUPOBATH OTBET HA BOIPOC
WIM Kakoe-THM0O yMO3akJIoueHHe, a JOCTaTOYHO TOJIbKO BOCIPOU3BECTH
npeACTaBIeHHYI0 MHGOPMAIMIO C YYETOM 3aJaHHOM 3aKOHOMEPHOCTHU, TO €CTh
JaTh TMPAaBUIBHYIO TOCJEAOBATEIIBHOCTh O0JacTel ¢ pa3HOW  CTENEHbIO
HanpsDKeHUs OT Hu3koh K Bbicokoit — A, C, B, D. Ocobo crnemyer oOpamath
BHUMaHUE OOyYarolU[UXCAd NPH BBINOJTHEHUU KaK JIUarHOCTUPYIOUIUX, TaK H
TPEHUPOBOUYHBIX 33/IaHUK HA HAIPABJIEHWE U3MEHEHUS 3aJaHHOrO IMapamerpa, TO
€CTh Ha TO, B KaKOW IMOCJIEI0BATEILHOCTH JIOJDKHBI OBITh MEPEUYHCICHB BAPUAHTHI
OTBETOB.

MecTHbIM, WIK HAUMOHAIBHBIA, KOHTEKCT 3aJIaHUSl ONPENEISIETCS JIOKAJIbHBIM
XapakTepoM IIPOTEKaHUsl YINOMSHYTONO B 33JaHUM IPUPOJHOIO  SIBJICHUS.
OO6yuaromuecs OJKHBI MOHUMATh, YTO YEM BBIIIE HAIMPSKEHUE 3EMHOU KOpBI,

TEM OOJIbIIIE BCPOATHOCTb BOBHUKHOBCHHA 3CMIICTPACCHUS.

pisa2o1s | HENEEE (@ <Jp)

[lobb14a nogseMHEIX BOA H SEHABTPACEHNA
Bonpoc 3 /4

NOBbIYA NOA3EMHBIX BOA U IEMNETPACEHNA
Jewnerpacenue 2011 ropa 8 Nlopke

Mpouumalime mexcm "Semnempacenue 2011 2odz e

fope", pacnonoxennsil crpasa, fInA omeema Ha

BORPOC OMMEMLING HYXHEN B30USHM QMBsma. [opopn Mopka, Mcnanua, pacnofoked B panoHe, e YacTo NpoucxoAaT
aemnerpacenra. OgHo w3 semnerpacedui npousowno g Nopke 8 mae 2011 roga.

[eonoru CYHTHIT, 4TO B OTAHYKME OT NPERBILyLLKMX 39MHETFJHCEHHF| B 3TOM

paﬁUHe, 370 3eMNETPACEHWE MOrNo BbITk BEIZBAHO AEATENEHOCTEH YEeNiBeka, B

YACTHOCTH, OTKAYKOA noazeMHblx Bod. CornacHo runotese reonorog, HUEbNa

C 3EMHETpﬁCBHH9 OLLYLLANOCE 23 MHOMD BOAEl W3-N0J4 38MNH cnocobcTeosana -}"'Be.nHLIBHHHJ HANpPAXEHUA B fniaiiuen
KMNOMETROE OT HUPKH. paznome, 4TO BBIZBAN0 CABUM KOTOPBM NPHEEN K 3BMNETRACEHWH,

Kakoe Hafingexue NoagTeepxgaeT THNOTESY reonoroe?

" Casdr BAONL pa3noma bein HanBonsWHM B
palioHax, rie oTkauka eogel Buizeana HaubonsLwee
HanpAXeHue

" B Nopke cnyNanice seMneTpAceHdA Bonswed
MaruuTy Ak, yem semnerpacedme maa 2011 roga.

' 3a seMneTpACEHMENM NOCNEL0BAN PR MEHEE
CUNBHEIX 38MNETPACEHUI B paitoHe Bokpyr Topky.

3ayanue 3 UMeEeT CIEAYIONINE XapaKTePUCTUKH:

KoMmnerenuus HayuyHoe o0bsicHEHUE SIBICHU I
KonTekcer MecTHbIi / HanuoHAIBHBIN — OnacHOCTH
3nanue — Cucrema Coneprxanue — 3eMisi U KOCMOC

47



KornutusHslii ypoenb | CpenHuit

dopMaTt Bonpoca C BBIOOPOM OJTHOTO MPABWIBHOT'O OTBETA

dopmar npoBepKu ABTOMATU3MPOBAHHAS KOMIIBIOTEPHAS MTPOBEPKA

Brimonnenue 3aianus mpeanoiaraeT aHaiau3 TeKCTOBoM nHbopmarmu. 3agaHue
UMEET HWHCTPYKIMIO 10 BBIMIOJHEHUIO, MPEACTaBIAIONIYI0 co0oil  ¢pa3y
«Ipounrtaiite Tekct «3emiuerpscenne 2011 roma B Jlopke», pacronoXeHHbIN
cpaBa. /Jlyis oTBeTa Ha BONPOC OTMEThTE HYKHBIM BapuaHT OTBETay.
D10 obJier4yaeT MOHUMaHKUE 00 yJarOIUMCSI aITOPUTMa CBOEH JIeATEIbHOCTH.

AJITOPUTM BBITIOJIHEHUS 33JIaHUSI MOXKHO Pa3e/IUTh Ha YEThIPE ATala:

» 03HAKOMJICHHE C TEKCTOM U €r0 aHaJIu3;

> BBIJICJICHNE THUIIOTESBL,

» 1oa0op K TMIIOTE3¢ HAOIIOICHU;

» BBIOOp BapuaHTa MPABWIBHOTO OTBETA.

OOGyuaromuecs sl MPaBUJIBLHOTO BBHITIOJHEHUS 3a7aHUS JOJKHBI TOHUMATh,
YTO J00BIYa MOA3EMHBIX BOJ CIIOCOOCTBYET YBEIWUYEHHUIO HAMNPSIKEHUS] B 3€MHOMN
KOpE, 4TO B KOHEYHOM CUETE MPUBOJIUT K BOSHUKHOBEHUIO 3€MJICTPSICCHHUS.

OcHOBOM ISl BBIMIOJTHEHUS] 3aJlaHUs MOXET CIYKuUTh Tema «Jlutocdepay,
u3ydaemasi B 5-M KJjiacce, a Takke TemaTuueckue 010ku «Ilone3Hple uCKomaeMbiey
u «CTuxuiiHble IPUPOIHBIC SIBIEHUS B JIUTOC(epe» U3 Kypca 7-ro Kiacca.

J171st mpaBWIILHOTO BEIOOPA OTBETA IOJDKHO OBITH CPOPMUPOBAHO MIPEACTABICHHE
O TOM, YTO J0OBIYA TMOJIE3HBIX HCKOMAEMbIX MPHUBOIUT K IMOABMKKAM OJIOKOB
3eMHON KOpbl. BepHbIM BapuaHTOM OTBETa SBISIETCS BTOPOE IO CUETY
yTrBepkaeHue. «CABUT BIIOJIb pa3ioMa OblT HAMOOIBIIMM B palloHax, rie OTKayKa
BOJBl BbI3BaJa HauOounblliee HamnpsokeHue». [lpu BeiOOpe maHHOrO OTBETa
oOy4Jaroniecss JIEMOHCTPUPYIOT CHOCOOHOCTh HAWTH OMUCAHHOMY COOBITHIO
Hay4yHOE O0BSICHEHUE.

AJITOPUTM BBITIOJIHEHUS] TECTOBOTO 3aJ]aHHUs C OJHUM BEPHBIM OTBETOM:

1) BHHMMATEIBHO MPOYUTANTE 3aJIaHUC,
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2) ompeaenuTe, 4To HeOOXOJAUMO B HEM CJICNAaTh;

3) Mo BO3MOXKHOCTH TMpEICTaBbTe ceOe OOBEKT, SBJICHHUE WIM MpoIlecce,
0 KOTOPOM T'OBOPHUTCS B 3a/1aHHH;

4) mnpouuTalTe MEePBBIA pa3 BApHAHTHI OTBETA,

5) mnpoaHaMU3UPYHTE KKIBIN U3 BADUAHTOB OTBETA;

6) comocTaBbTe KaXIBIi BapuUaHT OTBETA C TEM COOBITUEM, O KOTOPOM
TOBOPUTCS B TEKCTE 3aaHMS,

7) mpovMTalTe MOBTOPHO BCE BAPHAHTHI OTBETA U BHIOEPUTE TOT, UTO SIBISIETCS
BEPHBIM;

8) mpouunTaiiTe 3a1aHNE U COMTOCTaBhTE C HUM BBIOPAHHBIN BapHaHT OTBETA;

9) 3anmmuTe B OJaHK 0003HAYCHHE BEPHOI'O OTBETA WIJIM OOBEIUTE B TEKCTE
3a/1aHus BHIOpaHHBINA OTBET.

Jlnst oGyuaromuxcst 6—7-X KJIaccoB MOJOOHBIN BHU]T 3aaHUsI HE SIBJISIETCS HOBBIM,
TaK Kak B MPAKTUKE IMpEroAaBaHus MeIarord HauWHAIOT UCIIOB30BaTh TECTOBBIC
3amaHusi UMeHHO Takue. CIO0XHOCTh KOHKPETHOTO 3aJlaHusl 3aKJIrvacTcs
B 3HAUMTENBHBIX MO0 00bEMY BapuaHTaxX OTBeTa. Yale BCEro OHM MpeICTaBICHBI
CIIOBOM WJIHM CIIOBOCOYETAaHHEM, B JAaHHOM K€ Ccllydyae — MPEAIOKECHUSIMH,
YTO MOKET BBI3BATh OIMPEEICHHBIE CIIOKHOCTH Y YaCTH 00yUJaIOLTIXCA.

UToOb! MKOIBHUKK HAYYHIMCH BBHIMONTHITH 33/aHUs JAHHOTO (opmaTa, MOKHO
Ha ypOKax J1aBaTh 3aJ]aHuUs HE TOJIHKO Ha PEIIeHNEe, HO U HAa COCTABJICHUE TECTOBBIX
3alaHuid. DTO TMO3BOJUT CHOPMHUPOBATH Yy O0OydYaromuxcsi ymMeHue paboTaTh

C 3aIaHHUAMM PA3HOI'O BUJa U COACPIKAHUA.
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HoGbIMa NOAEHHBIX BOA W 38HNETPACEHUA
Bonpoe 4 £ 4 NO0BLIYA NOAIEMHBIX BOJA W 3EMNETPACEHHA
Sewnerpacedne 2011 roaa & Nopwe

Mpowumanime magcm "esnemprcenue X017 soda &
Mopwe". pacnonowesked chpaas [nq omeemsa ks
EOMPOE OITAISITLNE OJUH UL RECKCALKD S8HLaRMOE lopog, Nopka, Mcnakwa, pacnoncked B paioHe, e YacTo NPOMC XL AT
ormesma. sesneTpacedna. O 40 w3 3emneTpaceriil nponaowno e Nopee g mae 2111 roga.
[BONOrk CYMTAKT, YTO B OTAWYME OT MPeLLLYLL WY 3eMNeTRACERUA B 3TOM
pdﬁUHB dlU-SUIﬂJII:‘rPHLt:.““G roran Dbite BRI3EAHD MEHTENBHULTBHY SENUEEEL, B
HECTHOCTH, OTKAYKOR Nogsemles: 808, CornacHo mnoTese recaoros, Aobeiva
BOALI HE-N0S 2EMNH CNOCOBCTEOBANS YEENHYEHHIL HANPANEHMA B AnickafLLes
PATNOMD, NTO RRARANG CARWE KOTORKNA OPUEED K IRMASTREC PHR IO

YYaWMACA, NPOEMESHIUW KA 2 0GHOM W3 TOP0L0E 2
yAANERHONM OT Jlopkn pafoks, yaHaEr o rMnotese
reanoroe ozemnetpAceskl 2011 roga e Nopre.
YuaWWACA 3H&eT, 410 J00kME NOOIEMHEX BOY B
PEACHE, TIE OH ¥MBET, NPHESNE K CHAMEHWH Y POSHA
nogaemiey oog. On BecnokowTea no noooay
BOZMOMHOM 2EMMALTRACIHMA B @M0 Mopoge. KGIV.OI‘I [RAl]
KEKME U2 CARAYHILL KX BEINPOCOE CABOYET PACCMOTPETE
YMALWEMYCA, JT0BLI ONpasenHTs, HACKONEKD BENUK PICK
Taro, 4to A0BEME NOAZEMHEY BOA BHS0EET
JEMAETPACEHHE B @0 Fopoge?

S Townums, umo voweo exibpams odun pry Bonas
BEDUEHIMOS OIMEEITE.

™ KMmeoica fu pasnovel B 2EMHOF KOpE B BMO
pafoHe?

™ CylLecTBYHT N BCTECTEEHHEIE NPMYMHEL
EEBEIEALWWE HANEAXEHNE B I]Bﬁﬂ}lﬂi KOpE B EFD
pafoHe?

[T 3arpAzHEHa MW BONA, OTKAYHEAEMAR H3-NOA 3EMNM
E 3TOM pafoHe?

™ Hakoea cpeaHecyTOMHAA TEUNBPATYDA BOZAYNE B
ATOM paioHe?

3ajanue 4 uMeeT CIeNyOUINe XapaKTePUCTUKU:

Komnerennus Hayunoe oObsicHeHHE SIBICHUI

KoHnrekcer MecTtHblii / HalMoHaIBHBIH — ONIaCHOCTH
3nanue — Cucrema Conepxanue — 3eMiIsi 1 KOCMOC

KornutusHblil ypoBeHb Cpennuii

dopmat Bonpoca C0XHBII MHOKECTBEHHBIH BBIOOP

®opMaT nNpoBepKH ABTOMaTH3UPOBaHHAsl KOMIIBIOTEPHAsI IPOBEPKaA

Brimonaenne 3a1anus mpeanoiaraeT aHaiau3 TeKCTOBoM nHbopmarmu. 3agaHue
UMEET MHCTPYKIIMIO 110 BBIMOJHEHHUIO, TMPEJACTABISIIONIYI0O coboi  (pa3y
«IIpountaiite Tekct «3emnerpsicenue 2011 roma B Jlopkey», pacmnonoXeHHBIN
cnpaBa. Jlisi oTBeTa Ha BOMPOC OTMETHTE OJWMH WM HECKOJIbKO BapUaHTOB
oTBeTay. OJTO oOJerdaer TMOHMMAaHUE OOyYaloUUMCsA alropuTMa CBOEU
nesaTenbHOCTU. Takke B KaueCTBE MHCTPYKIIUU JIJIS BBITIOJHEHUS TIPUBEIeHa (pa3a

«ITomHUTE, YTO MOXHO BBIOpAaTh OAWH WU OoJiee BapuaHTOB oTBeTa». [loBTOp
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YCIIOBUSI, OTHOCSIIIIETOCS] K MPOLIEAYpPEe BBITOJHEHUS 3aJaHUs, MOXKHO OOBACHATD
3HAYUTEIBHBIM 110 00HEMY BBOJIHBIM TEKCTOM.

[Ipy BBIMONHEHWW 3amaHusi OOydYarOIIMecs JO/DKHBI TMOHMMATh TPUYHHEI
BO3HUKHOBEHHUS 3EMIICTPSICEHM Ha MECTHOM ypOBHE. 3aJaHue SBISETCS
NIPAKTUKO-OPUECHTUPOBAHHBIM, TaK KaK TO3BOJIICT MPUMEHUTh HAy4YHBIC 3HAHHS
TUTsI OOBSICHEHUS IPUPOTHBIX SBJICHUH B PETHOHE CBOETO TIPOKHUBAHMS.

3ajaHie MOKHO TIOJIOKUTh B OCHOBY IPOEKTHOM WM HCCIEN0BATEIbCKOU
paboThl, CBSI3aHHOW C M3YyYEHHEM BEPOATHOCTH 3EMIICTPSICEHUS] B CBOEH
MECTHOCTH. B 3TOM ciydyae yuyuTenb HCIONB3YeT KpaeBeIUeCKUH MOIXO[
B 00y4eHuu reorpaduu.

UToOBI BHIIOMHUTH 3aJjaHuE, O0YYAIONIUNACS JOHKEH Pa3indarh, YTO SIBISIETCS
OPUYUHOM, a YTO  CIEACTBUEM 3EMIICTPSICEHUSA. OTO  TO3BOJUT  €MY
chopmynHpoBaTh (BIOPATh) BOIPOCHI, OTHOCSIIIHECS K OMHUCHIBAEMOMY COOBITHIO.
[IpaBUIBLHBIME OTBETAMU SIBJISIFOTCS JIBE TO3UIMU (TiepBas u BTopas): «MeroTcs
J¥ Pa3IoMbl B 3eMHOW Kope B ero paiioHe?» u «CyIecTBYIOT U €CTECTBEHHbBIC
IIPUYMHBI, BBI3BIBAIOIINE HAIIPSIKEHUE B 36MHOU KOPE B €r0 palioHE?».

Ypok reorpadum sBuserca  oOmepasBuBapomuM. [loaTomy  yuurento
HEOOXOAMMO B TIOBCEJHEBHOM MPAKTHUKE YAENATH MPHUCTaJIbHOE BHUMAaHUE
(GbopMuUpOBaHUIO Y 00YYAIOIIUXCSI YMEHUSI TOBOPHUTH, (POPMYIHPOBATH CBOM MBICIH
U Borpockl. llenecooOpa3Ho B KayecTBE OAHOIO M3 KPUTEPUEB BBHICTABICHHUS
OTJIMYHOM OTMETKH MPU YCTHOM OIPOCE BBIOpATh YCIOBHME HAJUYHS TOJHOTO,
JIOTUYECKH TOCTPOEHHOro oTBeTa. B 3TOM ciydyae oOyuaromuecss NPUBBIKHYT

IrOBOPUTH IPABUIIBHO 3aKOHYCHHBIMHA BBIPAKCHUAMMN.
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IIpuMepsl 3agaHNid IO €CTECTBEHHOHAYYHOH IPAMOTHOCTH

st 7-ro Kjaacca’

PISA 2015

BYNKAHWYECKHWE U3BEPXXEHNA

Ww By ke W 3eMNETD yrp B0 MHOTHX PETMOHAX
Bonpoc 1/4 nupa. Ha kapre 1 Ha xapTe 2 mecTa

3IeMAETPACESHNIA. PaioH, i Or 6 Ha ofeux kapTax.
IMpec- 1eCcKue < z

KapTa 2 — 3emneTpacesuns

3aganue | onuchIBaeTCs BU3UTHOW KaPTOUKOM:

KoMmnerenunus HNuTepnperanus JaHHBIX U UCITOJIb30BAHUE HAYYHBIX

A0Ka3aTCJIbCTB AJIA IMOJITYUCHHA BBIBOIOB

KoHTekcer I'nodaneHbii — OmacHOCTH

3nanue — Cucrema [Ipouenypa

KornutusHblii ypoBenb | Huskuii

®opmar Bompoca C BBIOOPOM OJTHOTO MPABUIIBHOTO OTBETA

dopmMaT nNpoBepKHU ABTOMaTH3UpPOBaHHAS KOMIBIOTEPHAS MTPOBEPKa

2 [IpoBenenue wuccnenoBanuss PISA-2018 B Poccumn. OneHka ecTecTBEHHO-HAay4HOU

rpamoTHocTH. WHpopmarusi ¢ caiita llenTpa onenku kadectBa oOpazoBanus OI'BHY
«MHCTUTYT CTpateruu pa3BuTHs oOpa3oBaHusi Poccuiickoll akagemMun 00pa3oBaHUS
MunucTepcTBa MPOCBEILLIEHUS Poccuiickoin denepaunn
(http://www.centeroko.ru/pisal8/pisa2018_sl.html).
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Brimonnenue 3ajanus npeanoyaraeT aHaJlIu3 KapTorpapuieckon HH(I)OpM;EI/II/lI...
3ajaHue MMEET MHCTPYKLHUIO MO BBIIOJHEHUIO, MPEACTaBISIIONIYI0 co00il (pasy
«I[Ipounraiire TekcT «ByJIKaHUYECKHE H3BEPKEHUS», PACIOJIOKEHHBIA CIIpaBa.
Jlnst oTBETa Ha BONPOC OTMETHTE HY)KHBIM BapUaHT OTBETa». DTO oOO0Jeryaer
NOHUMaHHUE 00yUYaIOIUMCS AITOPUTMA CBOEH JESTENbHOCTH.

Cytp 3amaHuMg  3aKio4aeTci B HEOOXOIMMOCTHM  CONOCTaBUTh  JBE
Kkaprorpapuyeckue npoekuuu. Ha onHON M3 HUX OTMEUEHbI OTHEIbHBIE (YETHIPE)
TEPPUTOPUM, HA JAPYTHX JBYX — pailoHbl HMHTEHCHBHOIO BYJKaHHM3Ma
Y 3€MJIETPSICEHUMN.

3ajaHue OCHOBAHO HAa TEMATUYECKUX 3HAHUSX, MOJYYEHHBIX O0YyYarOUIMMHCS
npu u3ydeHun Tembl «Jlutocdhepa» B 5-m m 7-m kmaccax. [lpm moaroroBke
K BBIIOJHEHUIO PAa0OTHl Ha YypoKax CJeayeT JaBaTh 3a/JaHus, CBA3aHHbIE
¢ 00O3HaueHHMEM Ha KOHTYpHOH KapTe€ OCHOBHBIX palOHOB BYJIKaHU3Ma
U CEUCMUYECKOM aKTUBHOCTH. [Ipy 3TOM MOXHO MOJIb30BAThCS HE TOJIBKO
MUPOBOW KapTOW, HO M KapTaMu MATEPUKOB. ITO HECKOJBKO YCIOXKHUT 3a/laHuUE,
TaK Kak HEOOXOAMMO OyleT JuIllb YaCTUYHO HAHECTH Ha KOHTYPHYIO KapTy
yYKa3aHHbIEC PallOHbI, TEM CAMBIM CJIENAB UX MPUBSA3KY K OTAEJIbHBIM TEPPUTOPHSIM.

HauaTp BbINONHEHHE 337aHUS CIAEAYET C O3HAKOMIIEHHUS C ero ycioBueMm. Ocobo
CTOUT OOPAaTUTh BHUMAaHUE Ha CIIOBO, BBIACTICHHOE KUPHBIM MIPUPTOM, — «KMEHEEH.
HNmenHo oHO ompezenser yciaoBue BbIOOpa Teppuropuu. CleayromuM IaroM
ABJISIETCSI O3HAKOMIIEHHE C COJEP>KAHMEM IIPEACTaBICHHBIX TEMAaTUYECKHUX KapT
U ux comnoctaBieHue. OOyvarouiyecs: AOKHbI NPUUTH K BBIBOY, YTO paillOHBI
COBPEMEHHOI'0 BYJIKAHU3MA U CEHCMUYECKON aKTUBHOCTH COBIAJALOT.

OOyuaromeMycsi HEOOXOAMMO  HCIIOJIb30BATh  METOJ  HAJOXKEHUs  KapT
B KayecTBE peaju3allMi MpOLEeNypbl BBINOJHEHUs 3aJaHusa. Tak Kak 3agaHue
BBITIOJIHSIETCA B KOMIIBIOTEPHOM (opMe, TO MOJO0OHOE HAIOXKEHHE HEeO0OXOAMMO
BBINIOJIHUTh MbICIEHHO. [Ipu HalokeHHMM KapT OOy4aroluics CMOXKET YBUIETH,
YTO MEHEE BCEr0 Yyrpo3€ BYJIKAHUYECKUX W3BEPKECHUU U 3EMIICTPACEHUU

nonBepkeHa tepputopuss D. B xome Tekymiero oOydeHHS YYHTENIb MOXET
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INPCAJIOKUTL JIA HAJIOKCHHA KAapT HCIIOIIbB30BATH
I/ICXO,I[HOP'I TGppPITOpPIGﬁ. OTO0T IIPpUCM IIOMOKCET o6y11a}0meMyca IIOHATb CYTb
MCTOda HAJIOKCHHA KapT.

[Ipumeuanue: 3aj1aHue 2 HE BKIIOUEHO B OaHK OTKPBITHIX 3a1aHUM.

pisazots | HNNNEN @

BynkaHuyeckue u3sepxKeHua ’ BYNKAHHWYECKWE W3BEPXKEHNA

Bonpoc3/4

Ha Yy

Mpo- Jime mexcm «B, HE8 CONHEYHOE USNYHEHUES,
PECNONOXEHHBIU CNPEEE. 3aNUWUME CS0U OMEem HE

Npi HSBEPXEHNH BYNKAHOE NPONCXOZAT BbIOPOCH BYNKAHHYECKOro Nenna u
CEpHICTOrD rasa 8 aTmochepy. MpeacTaBnenHbiil HIDKe rPadIK NOKAILIBALT, KaK 3TH
garpoc, BbI6POCH BNMAIT HA KONHYECTBO CONHEYHOo HINYYEHUR, AOCTHIaWero
NOBEPXHOCTH 3emnu.

MoyeMy KONWSECTBO CONHEYHOTD W3MyYeHNA, 4OCTHIAIoWero ConHeuHoe usnyueHue, AoCTHranmee
NOBEPXHOCTH 3EMNH, MEHRETCA NOCNE HIBEPXKEeHNI
synxaxos? 100

P M 3emnu, B p rogbi

KpynHbie n3BEpXEHUR BYNKAHOB
(7 o0 WP & CHU.. "S-
} 9._‘/-9'// v e | 1,‘-\- a /j.\ e
90 + ‘r
s

KonuuyeciBo conHeyHoro
-3
o

M3ITyMeHMs, OCTHIaloWero
noBepxHocTH 3emn (%)

-
o

1960 1970 1980 1990 2000

fon

BagaHI/IC 3 OnMCHIBAETCS BUBUTHOMU K&pTO‘-IKOfII

KoMmnerenuus NuTepnperanns TaHHBIX U UCTIOJIb30BAHUE HAYYHBIX

A0Ka3aTCJIbCTB AJIA IMOJIYUCHHA BHIBOOOB

Konrekcer I'nmobanpHbI — OmmacHocT

3nanue — Cucrema Coneprxanue — 3eMisi U KOCMOC

Koruutusnslii ypoBenb | CpenHuit

dopMaT BONpoca OTKpBITBIN OTBET

dopMaT NPOBEPKHU DKcrnepTHasi MpoBepKa

Brimonaenre 3amaHus mpeAnoyiaraeT aHanmu3 Tpa@uueckor uHGOpMAaIII.
3aiaHie MUMEeT WHCTPYKIUIO IO BBHITIOJHEHHUIO, MPEACTABIISIIONIYI0 co00il ¢pa3y
«IIpountaiite TekcT «BiusgHME HAa COJIHEYHOE M3IIYUYCHHUE», PACHOJIOKEHHBIN
crpaBa. 3amuIIMTe CBOM OTBET Ha BOMNPOCY». ITO o0Jerdaer MNOHUMAaHHUE

O6y‘IaIOHII/IMC$I aJIropurma CBOCH ACATCIIBHOCTH.
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CyThb 3amaHusi 3aKJIIOYAaeTCsl B HEOOXOIWMOCTH J1aTh Pa3BEPHYTHIN OTBET Ha
MIOCTABJICHHBIA BOIPOC HAa OCHOBE aHanu3a Tpaduka. AJTopuT™M paldoThI
C TpauKOM:

» TpaduKk HMEET JBE OCH, KaKaasd W3 KOTOPBIX HMEET CBOC Ha3BaHHUE
U pa3MEPHOCTD UCIIONIB3YEMOT0 MapaMeTpa;

» TIpU YCTAHOBJICHHUH COOTBETCTBUS MEXKIY IPEACTABICHHBIMU Ha Trpaduke
napaMmeTpaMd HaJ0 OAWH W3 HUX HAWTH Ha COOTBETCTBYIOIIEH OCH, MPOBECTHU
NEPICHAUKYJISAP 0 MepecedeHus ¢ TpahuKOM U OT MOJYYEHHOW TOYKH OMYCTHUTH
NEPIEHIUKYJIIAP HAa BTOPYIO OCh.

[lepBasi CIOXKHOCTD MPU BBIOJIHEHUU 33/IaHUSI MOXKET 3aKJII0YaThCAd B TOM, YTO
rpa@uK MMeeT «IUI000pa3HBI» BUI, a OOyYaronIuecss NPUBBIKIN padoTaTh
C TaKk Ha3bIBa€MbIMHU TJAJAKUMU rpadukamu. BTopas CI0XKHOCTH B TOM, YTO
NOMUMO JBYX OCEH NPHUCYTCTBYET IOSICHUTEIbHBIA TEKCT HAa KOOPAWHATHOMU
IJIOCKOCTH, TOKa3bIBAIONIUN TOYKM Ha TrpaduKe, COOTBETCTBYIOIIME MOMEHTaM
BYJIKAHMYECKUX HU3BepxkeHu. OOyuaromiemMycsi HEOO0XOIUMO CJellaTh BBIBOJ
0 TOM, YTO BO BpeMs U Cpa3y MOCII€ KPYMHBIX U3BEPKEHUN KOJIMUECTBO COTHEUHOM
paguanuu, JOCTUTAloOled TMOBEPXHOCTH 3€MJIM, 3HAYUTEIBHO CHUXKAETCH.
TemaTuueckoil OCHOBOM JaHHOTO BBIBOJAA SBIISIETCS 3HAHME 00 SKpPaHUPYIOIIEM
U TIOTJIONIAIOIIEM JEHCTBUM BYJIKAHWYECKOW IBUTH, TOMANaroIie B atMocdepy
BO BpEMS U3BEPIKEHUN.

[Ipu moaroroBke K BBIMOJTHEHUIO MOJAOOHBIX 3aJaHUHW MOXKHO YCIIOXKHHTD
yCIIOBHE, 3aJ]aB BOIPOC: KaKO€ W3 TPEeX YyKa3aHHbIX Ha rpaduke H3BEP)KEHUU
COMPOBOXK/IAJIOCh HAWOOJBIIUM OO0BEMOM BBIOPOCOB BYJIKAHMYECKOW MBLIN?
OOyuaroiyecss JOJKHBI cliefaTh BBIBOJ, YTO 4YeM OOJbllle MbUIM IONagaeT
B arMocdepy 3emiiM, TE€M MEHbIIE COJHEYHOIrO M3IYyYEHUsl JOCTUraeT
MOBEPXHOCTH TIaHEThl. [Ipu ATOM OHU JIOJKHBI OTMETUTH Ha rpaduke BTOPOH
(cpennuii) ero mpoBaJl.

3agaHue MOXXHO HCHOJIb30BaTh MPU HM3y4YeHUH Tembl «CTUXUiTHBIE O€ICTBUS

B tuToc(eper, a Takxke «KimuMarter 3eMim.
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pisaz01s | HNEEER

BYMEAHAYECKHE H3BEPMEHNA -
BYNEAHWYECKUE WISEPHEHWRA ‘ YrRekucnslil raz B auochens

gonpac 41 4 Mo RESeOEEHNN EVIEGHL MCTYCKEOT Ymerncnbii ras (C0 ). Ha cnemviowen
) ) rpahiKe NOKA3EHA KOHUEHTIEUMA YIMEKACNOND TA33, FOTOMYD YYEHRIZ WINEDAMH &
Mpowimaims MERem «Yansquonei 2583 2 Smuochensy, 1960 rega.
DECIONIKEHHE] CIDBEE. IR OMSSMa A8 S0NPOC
OMMETEMS HyWHEIL S2CUSHM DMESTE. C-02 B armocthepe B patHeie mkl

400

cxogn vz NpegocTaSNeHHEIX GEHHEX, ESK0E BNHARNS
OKAIbIEANT N33 EEHed A EYTIKAH0E K3 KOHUESHTPI LD
YINEKNCNDN reza 2 arMochape?

230
-

KpynHEele WEB2pseH MEAHOR ,f/
50 w4 P il |

- -
| JHEYMTENLKDS BOUAHNE, TEK KAK NPONCKDEHT MHOMD /__,——"'
5 340
HIEGDHIEHMH. -
B 1
:::l FHEUMTEN kDS BENEAHNE, TEK K3K TPH EEXa0M . _._'_—_'__d-_,_.-l-f—
WIEED#EHWI BHDpACcH BASTCA DONbILIDE KONIYECTED ==
BEWEeCTE.
300

:::' HzsHauMTens40e ENWEHWE, TAK KaK BY¥NEAHBI
BIJENART Mano CO_ o CPaBHEHIN & JEyTHAMA -

MCTOUKHEENM. 1950 1870 1980 1480 000
") HESHAYMTENBHOE EMARHNE, TAK KaK YPOSSkE Co.s

KoHugHTpauns mz B armocipepe
{EMHMHLL HA WHANNHOH)

ATMOCHEPE NPl A3BSPAHEHIFX CHIBEEETCA. Ten

B chegynuwei Talniye NOKasan OTHICHT eNbHbll BHNAY PASNHYHBIX MCTCHHIKDS B
ofilee COReNMEHWE VIMEKWENOTD rAsa B TMOCHEDE.

HeTouHme Benap & ofwes cogepEaHe 002
B aTurcepe

BynmeoHpuscis aRepmsHus 1%

Bufpocs, cemaHibe o 20%
OERTENL HCOT LI Sancoa e

Omixanime pacTEAM 40 %

OexaHre U pEANCHEH 18 40%

MHKPOOPIakHENOE W

3ag!aHI/Ie 4 onuchIBaCTCSI BU3UTHOM KapTO‘lKOI\/'I:

KoMnerenmus WuTepnperanysi aHHBIX W HUCIOJIB30BAaHWE  HAYYHBIX
JIOKA3aTeJIbCTB JIJIs TTOJTYYCHHS BHIBO/IOB

Konrekcr ['mobGanpHbI — OnacHOCTH

3nanue — Cucrema [Ipouenypa

KoruutuBHbIi ypOBeHb Huzkni

dopmat BoOnpoca C BBIOOPOM OJTHOTO MPABUIBLHOTO OTBETA

dopmaT NpoOBepPKHU ABTOMAaTU3UPOBAHHAs! KOMITbIOTEPHAS IIPOBEPKA

BreimonHeHune 3amaHusg  MOpenarojaracT aHajau3 rpa@uuecKoil M TaOIMIHOM
uH(OOpMAIMH ¢ TTOCJICAYIOIIMM MX COMOCTaBJICHUEM. 3aJaHue UMEeT MHCTPYKIIUIO
10 BBHINIOJIHEHUIO, TIPEJACTABIAIONIYI0 coboit  ¢pazy «llpoumraiite TEKCT
«YTaeKkucnslid ra3 B atMocepe», pacioioKEeHHbBIN crpaBa. [l oTBeTa Ha BOIIPOC
OTMETHTE HYXXHBIM BapHaHT OTBETa». ITO O0Jerdyaer MmoHWMaHue O0ydaromuMcs
aJropyuTMa CBOEH AEATEIbHOCTH.
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B xoze BbInonHEHUs 3ajaHusl 00yd4aronuecs JOJKHbBI ClIeJaTh BBIBO 0?01\/'1",
YTO KPYHHBIE U3BEP)KEHUS BYJKAHOB CYIIECTBEHHO HE MOBIMSIM HA COAEpKaHUE
CO; B atmocdepe. JlaHHBIN BBIBOJ OCHOBAH Ha aHAJIM3€ BHEIHErO BUAA rpaduka,
KOTOpBII HE UMEET «BCILIECKOB» B MOMEHTBI U3BEPKEHUI, YKa3aHHbIE CTPEIKAMHU.
JIOTIOTHUTENBHBIM TOATBEPKICHUEM JaHHOW THUIIOTE3bl SIBISIOTCA TaOIWYHbIC
JaHHbIE, TJI€ YKa3aHO, YTO Ha JOJIO BYJIKAHOB mpuxoautca meHee 1% Bxiama
B YBEJIIMUEHHUE COIEPKAHUS YTIEKHUCIIOro ra3a B arMocdepe.

CnenaB mnomoOHBIM BBIBOJ, OOYYarOUIMHCS MOXKET NEpPeUTH K aHaau3y
BapuaHTOB oTBeTa. ClieAyeT OTMETUTh, YTO BapHAHTBI OTBETA MOT'YT OBITh OYEHb
OMM3KUMH IO (POPMYIMPOBKAM M Pa3INYaThCsl TOIBKO OTIEIbHBIMHU CIOBaMHU.
[ToaToOMy mnpu MOArOTOBKE K BBINOJHEHHUIO JUArHOCTUPYIOLIMX — 3aJlaHuM
HEOO0XOAMMO Hay4UTh IIKOJIBHUKOB BHUMATEIbHO U MOJHOCTHIO YUTATh U YCIOBUE
3aJaHus, U BapuaHThl OTBeTa. [IpaBMIIBHBIM BapMaHTOM OTBETA SIBISIETCS TPETHE
yTBEP)KJEHUE, B KOTOPOM TOBOPUTCS, YTO M3BEPXKEHMSI BYJIKAHOB OKa3bIBAIOT
«HE3HAYUTENIbHOE BIUSHUE, TaK KaK BYJKaHbI BHIACISIOT Majo CO2 1o CpaBHEHUIO
C APYTUMH UCTOYHUKAMUI).

Huskuii KOrHUTHBHBII YpPOBEHb 3aJlaHUs MOXHO OOBSICHUTH OTYACTH
PENpPOAYKTUBHBIM €r0 XapakTepoM, OTCYTCTBUEM HEOOXOJUMOCTH CTPOUTH
YMO3aKJIIOUEHUS U J€IaTh CAMOCTOSITEIbHBIE BHIBOIBI.

3agaHue MOXXHO HCHOJb30BaTh MPU HM3Yy4YeHUH TeMmbl «CTUXUiITHbIE O€ICTBUS

B uToc(heper, a Takke «Kimumarter 3eMin.
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IIpumepsbl 3aJaHUH 110 €CTECTBEHHOHAYYHOU I'PAMOTHOCTH

st 8-9-x kiaccon®

Pisa 2015 | INNENEN

HCHONAEMBIE EROBR TONMAHMEA

Horonaewme snge tonnuesa |

Bonpoc 144 MEOrne NesTROCTEHLINA CEUrAKT TONMNABO B8 CCHOBE YIMSROOA M BhiOSNSOT YENEE Chbii
rag [COzh. COz, Eb0DACcHEASMbIA B GTMOCBEDyY, KA BAST HEMATHEHDE BNRAHWE Ha
Tpotimaime Feicm HCADREEMEE GL0E MOTALEED, MotansHb # MWEMaT. PIH®EHE Dbl ECNONB3VIT DENHYHBIE CTRETETMH, YTO0s YMEH BT
pECMOAOAERRED Crpasa. e omesma #a sonpoc ronHYacTRS CO; BsSpACKISAEMOre B ATMOCEaRY.

DAMMEMEME HyHE EELUEHT OIMEETE
QHA M3 TAKMX GTRETEMMA S9KNHHA8TCA B CHUTaHWA BAGTONNWEA BMEST O HCHINESMOTD
Tonnuea. B To BReME KK MSEONASKOs TONNWED 0BpaZyeTCR U3 OARKD YR EPWIHYT

cpranusmon, BroTonnuso oBpasyeTCH U3 PACTEANR, KOTODSIS #0400 I FMERNT HEgAsAD.

HMIZnonNLICEAHIE GUOTINNMEA HE TEK CHNLED ENWAAT
HE YpOBaHE CO; B ATMOCTHISRE, KAK BCNANESIBEHUE
ACKONEEME0 EMG0E TOMNMEES. KBLOS M NpABESSHKE X

HUXE YTESONGEHHI NyUlle BCare 00bAGHAST, No4en Yy
Apyran cTEAaTErNs npEgnonarasT ynaenuaarne yactu OO0z BegEngemMors

SNSCTROCTEHLIAMMY, A XpaHedne ed MyToKs Nog Semnel 1K E OKeaHe, 3T CTRETEMA
™1 BUOTONNMED NPH IODEHRMA HE BslGanneT S0y, HESL BAETCA "YNABNWEAHNE | XEEHERHE YTNER0LE".

() PACTEHWE, NCNONEIFERE S GMN9 NPIIS0LCTEAS
~ EWoTonnuBa, Noka oHW pACTYT, nornowanT GOz
#3 ATMOCEEDL, LY
{3 No mepe cropanns GuoTennuae nomowaeT
B sacTh Cly 03 aTMOCHCRE. £0, wenonmayond np
() COp BHAENAEMENT 3NEKTROCTEHLMAMY HE P
T BMOTONNMDE, MMEET WHEDIE MUMAYECHIE

CEOACTEA, 46k COy, SbldenAsksli Bwaranmees BofpacosaeTon & aTHOTERERY
SNBCTROCTEHUNAMM HE MCHONEBMOM TOMMMBE,
Tormes 4na Bupoce OO
mﬂw:’rﬂqqmﬁ mnu‘rpcﬂ_"‘rnuqun
Hotonaomca ToNNMED HOGHWTEA & CHERHE

E, —

BagaHI/Ie 1 MpCaACTaBJIACT 000l TECTOBBIM BOIIPOC C BLI60pOM OIJHOI'O OTBCTA M3

YCTBIPCX MPCATOKCHHDBIX. BusurtHas KapTO4Ka 3aJaHu:A:

KoMmnerenuus Hayuynoe oObsicHeHUE SIBIICHUI
KonTekct ['moGanbHbIil — [IpupoaHbie pecypcebl
3nanue — Cucrema Conepxxanue — Ouznueckas

KoruutusHblii ypoBenb | Cpennuit

dopMaT BONpoca C BBIOOPOM OJTHOTO MPABUIIBHOTO OTBETA

dopmaT nNpoBepKH ABTOMAaTHU3UPOBAHHASI KOMIIBIOTEPHAS ITPOBEPKa

BapuanTel OTBETOB cozep»KaT BEPHBI OTBET W TPU AUCTPAKTOPA, KOTOPHIE

NPENICTABISIOT COOOW HEMpaBWIbHBIC, HO MPABIONOI00HBIE OTBETHI, KAMXKIBIN

3 [IpoBenenne wuccnenoBanmst PISA-2018 B Poccun. OreHka eCTECTBEHHO-HAYYHOM

rpamoTHocTH. WHpopmarusi ¢ caiita llenTpa onenku kadectBa oOpazoBanus OI'BHY
«MHCTUTYT CTpareruu pas3BuUTHs oOpa3zoBaHusi Poccuiickoil akajgemMuu 0Opa3OBaHUM»
MunucTepcTBa NPOCBELICHUS Poccuiickoin denepaunn
(http://www.centeroko.ru/pisal8/pisa2018_sl.html).
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U3 KOTOPBIX MOXKET OBITh BbIOpaH oOydarorumcs. [IpaBuibHBIM OTBETOM ABIISETCS
BTOpOM BapuaHT: «PacTeHus, HCTIONb3yeMble AJI MPOU3BOCTBA OMOTOIIMBA, TTOKa
OHHM pacTyT, noriomarT CO, u3z arMmochepsi».

JInsi mpaBUIIBHOTO BBIMIOJHEHUsT 3ajaHus | HEOOXOAMMO 3HATh, KakK BIIMSIET
UCIIOJIb30BaHUE UCKOMAEMbIX BUIOB TOILIMBA Ha coaepxanue CO; B aTMochepHOM
Bo3ayxe. g  QopmMupoBaHMS ~ JAHHOrO  3HAaHUSA  HEOOXOAMMO  HMETh
IPEICTaBIIEHUE O BUJOBOM Pa3HOOOpa3uy MCKOMAEMOro TOIUIMBA, BApUAHTAX €ro
UCIIOJIb30BaHUSl B XO3SIMCTBE W BIMSHHUM MOCIEACTBUN CHKUTaHUS HA COCTOSIHUE
OKpyXXarolllel cpenbl, a Takxke 00 ocoOeHHOCTsX ¢orocunre3a. llocnennee
ABJIIETCS OMOJOTMYECKHMM 3HAaHUEM, YTO JAEMOHCTPUPYET MEXIIPEeIMETHBIN
XapakTep copepKaHUs 3aJaHUS.

Oco0eHHOCTBIO 3aJlaHusl SIBJSIETCSI KOMIUIEKCHas popma €ro IpeJCTaBICHUS:
KOPOTKHI TEKCT M WUIIOCTPUpPOBAHHAs CXeMma. JTO TO3BOJISIET YYecTb
OCOOEHHOCTH  OOYyYalolIUXCS [0 XapaKTepy BOCHPHUSTHS  TEeMaTHYECKOTrO
MaTepualia — IPUOPUTETHOE BOCIPHUATHE 3HAKOBO-CUMBOJIMYECKOW HMH(pOpMalUU
WIHM BU3yaJIbHOrO 00pasa.

[IpuBenennsie B 3a7aHuu (PaKThl JAIOT OCHOBY IJis MOCHEAYIOIIEH Hay4dHOU
UHTEpNpEeTaluu sBICHUN. BoabMIMHCTBO 0OyYaromuxcsi B CBOEH IMOBCEIHEBHOMN
KU3HU HAOJIOAAIA CBS3b UCIOJB30BaHUS MCKOMAEMOro TOIUIMBA (WM MPOIYKTOB
ero mepepaboTKu) U COCTOSTHUSI aTMocdepbl. HTEHCUBHOCTh pabOThI TEIIOBBIX
ANIEKTPOCTAHIIUNA U aBTOMOOWJIHHOTO TPAaHCIOPTa HANPSIMYIO BIUSET Ha YPOBEHb
3arpsi3HeHust Bo3ayxa. [loaTomy coxmepikaHue 3a/laHUs MOXKHO OLEHUTH Kak
OCHOBAHHO€ Ha JUYHOM ombiTe Habmonenuil. C Apyrod CTOPOHBI, MPOIIECC
UCIIOJIb30BaHUSI ~ OPraHMYECKOro  TOIUIMBA HOCUT  BCEMHUPHBIM  XapakTep,
a pe3yJbTaThl OTHOCSTCS K INI00AJIbHBIM MTOCIIEICTBUSIM.

Crneuuduka Bompoca 3aKirO4aercss B TOM, YTO OTBET HAa HEro odywarouiuecs
HEOJTHOKPAaTHO BHUJEIH CBOMMHM TJla3aMH, TO €CTh BBIOOp MPaBUIBHOIO OTBETA
OCHOBAaH Ha NPHMEHEHUH OJHOILO M3 OCHOBOIOJIATAIOIIMX METOJ0B HAyYHOrO

no3HaHus — HaOmonenuu. [lodTomMy B Xome Tekymiero oOydeHws: HE0OXOIUMO
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[EJICHANIPABIIEHHO 00y4yaTh IIKOJBHUKOB METO/JaM HAy4YyHOTro no3H;1;mi',
CIIOCOOHOCTH HAOJII0/IaTh, aHAIM3UPOBATh, CUHTE3UPOBATh U MHTEPIPETUPOBATH
uHGOpPMAIINIO, TONYYEHHYIO 4Yepe3 pa3iIMYHble MCTOYHMKH Bocmpusatusa. Daxr,
MOJTYYEHHBIH PEOCHKOM IyTeM COOCTBEHHBIX HAOJIOJIEHUN, CTAHOBUTCS YACThIO
€ro CaMoro M 3HAuYuT ISl Hero OECKOHEYHO OOJIblle, YeM TOT ke (DaKT, 3ay4eHHbIN
CO CJIOB YUMTEJIA WIH NPOYUTAHHBIA B yueOHUKe. Heo0xoaumMo cucteMaTnyecku u
LEJNEHANPABIEHHO  MOJATAJKUBaTh  OOyYarOImIMXCS K  CaMOCTOSITENIbHBIM
HaOmoneHusiM. [maBHOe, Ha YeM cleAyeT akIeHTHPOBaTh BHHUMAaHUE, —
(GopMupoBaHHE YMEHHSI PpPa3MBIIUIATH HAa OCHOBE (PaKTOB, IOYEPIHYTHIX
B pe3yJIbTaTe HAOIIOICHHIA.

3amaHusl ¢ BBIOOPOM OJHOIO BEPHOIO OTBETA W3 YETHIPEX MPEII0KEHHBIX
SIBJISIFOTCSI CAMBIMHU MPOCTBIMU ISl BBIIIOJIHEHUS. 3aJjaHUE UMEET UHCTPYKILHUIO 110
BBITIOJTHEHUIO, TIPEACTaBIAIoNyI0 coboi (pasy «lIpounTtaiite Tekct «Mckonaempie
BUJIbl TOIUIMBA», PACIOJOKEHHBIM crpaBa. JlJi1 oTBETa Ha BONPOC OTMETHTE
HY)KHbI BapMaHT OTBETa». OITO JIONOJHUTEIBHO OOJieryaer MOHUMaHUe
00y4aromMmMcs, 4TO Ha/10 CAEINATh.

Pemienne TecToBOro 3amaHus  MOXKHO — alropuTMu3upoBartb. Jlims  3TOoro
HA TEKYIIUX YYEOHBIX 3aHSITUSAX CTOUT COBMECTHO ¢ OOYyYarolUMUCS pa3padoTaTh
TaKH€ aJIrOPUTMbI, KOTOpble ObUIM OBl MM YAOOHBI Ui BOCHPHUATHS W s
npuMeHeHus. [IpocTelmii airopuT™ MOXKET BBITJISIIETh CIEAYIOIUM 00pa3oM:

1) BHUMATEIBHO MPOYUTANTE 3aJaHNUC;

2) OompeaenuTe, YTO HEOOXOAMMO B HEM CIE/IaTh,

3) Mo BO3MOXKHOCTH TMpEICTaBbTe ceOe¢ OOBEKT, SBJICHUE WIM MpoIlecc,
0 KOTOPOM T'OBOPHUTCS B 3a/1aHUMU;

4) mnpoyuTalTe MEePBBIA pa3 BApHAHTHI OTBETA,

5) mnpoaHanU3UPYHTE KAKIBIN U3 BADUAHTOB OTBETA;

6) comocTaBpTe KaXIBI BapuUaHT OTBETA C TEM COOBITHEM, O KOTOPOM

TOBOPUTCS B TCKCTC 3a/IaHUA,
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7) mpodMTaiTe MOBTOPHO BCE BAPHAHTHI OTBETA M BHIOEPUTE TOT, YTO ABIIAETCS
BEPHBIM;

8) mpouMTaiiTe 3aJaHKE U CONOCTaBLTE C HUM BBHIOPAHHBIM BapHAHT OTBETA;

9) sanmmuTe B OJaHK 0003HAYCHHWE BEPHOI'O OTBETA MJIM OOBEIUTE B TEKCTE
3aJIaHNs BBIOPaHHBINA OTBET.

JlanHOE 3amaHuMe MOXXHO TPUMEHATh NpPH H3Y4YCHHH TeM «MHUHepaibHbIC
pecypcel» B 8-M  kinacce, «TOMIMBHO-3HEPreTUHYECKUH  KOMIUIEKC» U
«ATPOTPOMBINIJIEHHBIH KOMITIEKC» B 9-M Kitacce. OHO UCTIONB3yeTCS B KOHTEKCTE
BUJIOBOTO Pa3HOOOpa3vs TMOJE3HBIX HCKOMAEMbIX, NMPUMEHEHHUS TOIJIMBA U €ro
BIUSHUS Ha OKPYXAIOI[yl0 Cpeay, a Takke B KOHTEKCTE HCIOIb30BAHMS
POAYKIIMU PACTEHUEBOJICTBA KaK CBHIPhS ISl TPOoU3BOACTBA OuoToruinBa. Ocoboe
3HAUCHHUE 33JaHUS 3aKJII0YAETCs B TOM, YTO OHO NMPUMEHHUMO IPU PACCMOTPEHUHU
Crparerun skonorudeckoil 6ezonacHoctu Poccuu, Tak kak Ha €ro mpumepe
MOXHO pacCMOTPETh BapUaHThl CHWKCHHUS OSKOJOTMYECKOH Harpy3kd Ha
aTMocepy KaKk B paMKaxX OrpaHUYCHHOW TEPPUTOPHHM, TaK M B TJI00aIbHBIX
Macutadax.

Nudopmanuro o 3agaHuu 2 MOXKHO NPEACTABUTh B BUJE CIEAYIOIIEH BU3UTHOM

KApTOYKU:

Komnerenuust HNHTtepripeTanysi JaHHBIX U UCTIOJIb30BAaHNE HAYYHBIX
JI0Ka3aTENbCTB JJIs OTYyYEHHS BBIBOJOB

KonTekcT MectHbI# / HanmoHABHBIN — [IpupoHBIE pecypChl

3nanue — Cucrema [Iponenypa

KoruntuBHblii ypoBenb | Cpennuii

dopmar Bonpoca OTKpBITBIN OTBET

dopmaT npoBepKH DKcrnepTHas MpoBepKa
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Hexonsemble EMOL TONNMABE
Bonpoc2/4

[Too-Umadme MENcm «Horonaemue sudv Monmuoa s,
DECHONCHENHBIL CRDEEE. JENUIWUIME CEOU OISl HE
FONpoCe.

HeCMOTPR ha NPSINYLWEcTEA WCNENb3oDaHIR
GHOTONNMEA GNA CKPYMEIOWEH CREds!, NCKDNES WL 8
BligE! TOMINES NO-MPEXEEMY LUMDO KD WS ON=SYHITCH.
8 cnegyowed Taluue CRAEHNSARTOS KONWYECTED
SREpTUY W knnuuecTEn C0;, ERgenEess np

HCHOMAEMbIE EMOE! TONNHBA

W HOTWE 3NEKTPOCTAHUMM CHATANT TOMMWED HE CCHOBE YINEROAE N SbLENANT YMEKMCIHRA
rag (CO;) COg swipacszaeneil B sTMOCDERY, OKASLIBAET HErATHSHOE ENUAKHE HA
rnoGanenoi KnMar. Vinsenspe ACNonesy 0T paaisnoe Cr paremn, 4Tofo yMenownTe
ronuuscTae CO;, EnfpacuEasMor: B arMocgepy.

0aHa 1 Taknx I':‘TDE'I'E‘THIi SAKNHLASTCR B CHUrEHUA SUOTONNWSEE SMECTD WSEONAENOrn
TonnueEa. B To EpEkiA KK HCHINasMoe TONNHED nﬁpawe’rc&l WE QEEHD YIS DL

opraHiskos, BuoTonnuee oBpasyaTeR o pacTaHNE, KITOPLE MW W YMEENK HanaBHD.

[ipyran CTRETEMA NDEANCNEraET YIAENMSakue yacTn CO;, EBASNEEMETD

CHMrAEMN H2MTH 0 3TaHona. HedTe ASNRETCE

HEKINSEMLIM TONNMEOM, 8 STaHeN — EHOTCANABONM. SNEFTDOCTAHLWAMA, W XPAHEHUE 2€ INyEOKD N0O 38MNER UK B OKEEHE. 3TA CTRATETMA

HE3H EEET CA "yNEEMNME-EHNE W XPEHEHIE yrnepoge”.

BogenrRensit
YTNEKUCTIsI 185 [Mr

Bagensenss
ST sHEpIWA (KX GOkl SHERMMM,
TENMAES | skepriwr Tonmmes) | supaSaTussenod s

TONNHEE)
Hedms 438 7= CO, WCNOMe=IyEmLE Npd
Zraron 73 = POTOCHHTESE

BufipacwessToA & aTHocheDy

OrynBLIZARCE HA AAKHLN, TPUEefEHHHY B Tafnue
DO LACHITE, NOHaMY HOMY-TO WCNONLI028KNE HIMTH
SMECTD ITAN0NE MOMET NOS33aTOCA
NPEQNONTHTENBHES, LEFE ECNKH X CTONMOCT b
DEWHAKDSA.

Bafipocs COs ¢

Tonnwes
A ANECTEFCTAERLMA

BNEKTPOCTERLIA

HMcronaemos TonnMes XpaHuToA B oCeaHe

OcHOoE=IZARCE HA OAKHLD, TPWEEgSHHEX B Taimiue,
pfiwAcHTE, £ YéM NPEHMYLECT O HCNONE3eEaHIRE
3TAHINE EMECTC HEQTYW 4N5 oKpymanyel coegbl.

BreimonHenne 3amaHus TpearosaraeT aHajdu3 TAOJMYHBIX JIaHHBIX C IEJIBIO
CpaBHEHHUsSI BHJOB TOIUIMBA. 3aJlaHUE€ HMMEET HWHCTPYKIMIO MO BBHIMIOJIHEHHUIO,
npeAcTaBisaoIyr0 coboit  ¢dpazy «lIpoumrtaiite Tekcr «lckomaeMble BHIIBI
TOIJIMBAa», PACIOJOXKEHHBIA ClpaBa. 3alUIIATe CBOU OTBETHI HA BOIPOCHI».
Kak u mpu BeimonHeHuu 3amanust 1, 370 oOJjierdaeT MOHMMaHHE O0YYarOIIMMCS
aJropyuTMa CBOEH AEATEIbHOCTH.

[Ipy mOATrOTOBKE K BBIMOJHEHUIO TMOJAOOHBIX 3aJaHUM YUYUTENIO CIEAyeT
oOpaTuTh BHHMaHHEe Ha (GOpPMHpPOBAHHWE y OOyYaromMxcs yMeHHs paboTaTh
C TEMaTWYECKUMH JTaHHBIMHU, MPEACTaBICHHbIMA B (popme Tabmwmpl. [[ns sToro
CIelyeT OOBSICHUTH, YTO B IIANKe TAOJMIIbI YKAa3bIBAETCS HA3BaHHUE MapaMeTpPOB
paccMaTpuBaeMbIX ~ OOBEKTOB, KOTOpbIE JaHbl B  CTPOKax  TaOJHIIBI.
JI1s1 yCcTaHOBJIGHUSI COOTBETCTBHUS 0OOBEKTA M MapaMeTpa, ero XapaKTepU3YIOIIEro,
HE00XO0UMO BBIOpATh SUYCHKY, HAXOAIIYIOCS HA TIEPECECUCHUN CTPOKH U CTOJIOIIA.

Oco060 CICOAYyCT O6paTI/ITB BHHUMAHHUC 06y11a1011114xca Ha TO, 4YTO TpaaAWIIMUOHHO
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Pa3MEPHOCTH TE€X WM WHBIX BEJIMYAH YKA3bIBAKOT B  IIAIKE Ta6ﬁuﬁ1
(B IpUBEICHHOM MPUMEPE OHU JIaHBI B CKOOKaX).

[Tepen TabGnuneit qana mpeaMOyiia, B KOTOPOM OMMCHIBACTCS TEKYIIEE COCTOSHUE
UCIIOJIb30BaHUSI HMCKOIMAeMOro U OWoJoruueckoro TtormiuBa. [lporeaypHoi
OCOOCHHOCTBIO 3aJlaHUsl SIBJISIETCS TO, YTO OOYYaloIIMecs JIOJKHBI BBHITIOJIHUTH
CpPaBHEHME JIByX BUJIOB TOIUIMBA M CHAadaja MPEIIOKUTh IBE TOUKHU 3PEHUSA HA UX
UCII0JIb30BaHUE, a TOTOM BBIBOJ] O MPEUMYIIlECTBE OMOTOIUTMBA. B KauecTBe ToUek
3peHUs Ha WCIOJIb30BAaHUE BHJIOB TOIUIMBA OOYYAIOIIHECS MOTYT TPUBECTH
BBICKQ3bIBAHMS, YTO CXKUTaHWE HEPTEHPOIYKTOB JacT OOJbINE DHEPTHH, a IPHU
WCIIOJIb30BAaHUM JTaHojda Bbigensercs wenbiie CO,;. Dopmynupys BBIBOJ,
HEOOXOAUMO YYUTHIBATH CHUTYAIlMIO, OMHCAHHYIO B BOIPOCE. «...IPEHUMYIICCTBA
UCITOJIb30BaHUSL dTaHOJA BMECTO HEe(PTH IS OKpyXaromiei cpenb». Iloatomy
dbopmyIUpoBKa OTBETA JIOJDKHA BKJIFOYATh HHPOPMAITUIO O TOCTOMHCTBAX 3TAHOJA.
MecTHBIM, WIA HAlMOHAJILHBINA, KOHTEKCT 3aJaHus MOXXHO OOBSICHUTH
CrielMaIu3aled TEpPpUTOPUN Ha IPUMEHEHUH UCKOIAeMOTo Wi OMOJIOTHUECKOTO
TOIUIMBA B XO3SIMCTBEHHOM IEATEIBHOCTH, TaK KaK KaXIbld U3 PETMOHOB MUMEET
CBOM TPHUOPUTETHBIE B HCIOJIB30BAHUM MPUPOAHBIE pecypchl. HeobxoaumocThb
SKCIEPTHOM OLIEHKM TIpU TPOBEPKE 3aJaHUsi OOBICHSIETCS €ro CTPYKTypou
Y BAPUATUBHOCTHIO BO3MOKHBIX BAPUAHTOB OTBETA.

JlaHHO€ 3amaHMe MOXXHO TIPUMEHSATh NPU H3YYEHUU TeMbl «TOIIMBHO-
SHEPTETUUYECKUN KOMIUIEKC». [IOMUMO BKIIIOUEHHS 3aJlaHUsl B CTPYKTYPY YpOKa,
ero 11e1ecoo0pa3Ho HCIOIL30BaTh MPH MOJATOTOBKE IIPOEKTAa B KaUYe€CTBE OCHOBBI
1 GopMyITUPOBKH THIOTE3bl. Hampumep, 4TO MOBCEMECTHOE HCIOIB30BAHUE

OMOTOIUIMBA 3HAYUTEIIHLHO CHUKACT COACPIKAHUC C02 B aTMOC(bCpe.
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piIsa 2015 | NENEN (?]

HCEONAEMBIE BRI TOMMMEA

WNABNUESHWE W XPEHEHHS YINEpoga

HCxonas ubkis BAQkI TONNKWES
Bonpoc 34 4

YNaBnMSanue W XpAHEHIE ¥IMEROLE NpSqNonaraeT ynasnusasne yacti CO;, sbinznAswvom
SNErTRECTAHUMAME, M G870 XpaHeHne B TAHDMW MECTE, ITHYGE OH HE MO®ET GuTe cHoEd
BhoeneH B atmocdepy. OoAo 12 Bo3M0ssHbs MECT kpadenna COy — 370 oksaH, Tok kak 0Oy
pacCTEOPAETCA B BOGE.

Mpouumedme merem « VIeaaUuEsRue U MPRREHIE
yanepodas, pACROncWENHEL crpass. daTuume cacd
OMEETT AE SONPOC.

MCnonbayATe fadkne maguka, JTolbl 00bACHWTb, K8k
myiHA BNUOET HE 3MEEKTUEHICTE AONT0EPEMEHHOTD YUEBHHE pAIPEIOTANH MATEMATUYELKYD MOJENDL ANA DECYETA AnnK CO. roTipad fyaeT
xpadeHua C0, B oreane, OCTAESTECA HA XPEHEHUW E CH2aHE Nocne Toro, rak CO, saKauaor B o4eaH Ha TPH pasHLie
myGudbl (500 MeTpos, 1500 weTpos U 3000 MeTpoe). MOLEns Np2AN0NEraeT, vTo COx Gun
aagaqak 8 okeal 3 2000 rogy NpUBagEHHEE HICHE rPEfME NCHASL BA8T PesyNLETEThl JAHEOA

MOOSnM.
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3agaHue 3 Mo CBOEH XapaKTEPUCTUKE COMOCTABUMO C 3aJaHUEM 2. DTO MOKHO
BUJIETh TIPU CPAaBHEHHWM WX BU3BUTHBIX KapToueKk. OTIMYHMEM SIBISETCS TOJIBKO

KOHTCKCT, TaK KaK COACPKAaHUC 3aJaHNA 3aTPparuBacT BCIO INIAHCTY.

KoMmnerenuus NuTepnperanns TaHHBIX U UCTIOJIb30BAHUE HAYYHBIX

A0Ka3aTCJIbCTB AJIA IMOJIYUCHHA BHIBOOOB

KonTekct ['moGanbHbIi — [IpupoaHbie pecypcebl

3nanune — Cucrema [Iponenypa

KoruutusHslii ypoBenb | CpenHuit

dopMaTt BONpoca OTKpBITHIN OTBET

dopMaT NPOBEPKHU DKcrnepTHasi MpoBepKa

Brimonaenne 3amanus mpenanosiaraer aHaiu3 rpadudecKuX JaHHBIX C IIEBIO
cpaBHeHus dhdexTuBHOCTH XpaHeHus CO; B OkeaHe B 3aBUCUMOCTH OT TJIyOWHBI

€ro 3aKa4uuBaHUs. 321,[[ aHHC HUMCECT HHCTPYKIHIO I10 BBIIIOJIHCHUIO,
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IPEICTaBIAIONIYI0 co00il dpa3y «lIpountaiite TekcT «YnaBiuBaHUE U xpalﬁﬁé
yraepoJa», pacloiIoKEHHBIN cIpaBa. 3aluIIUTe CBOW OTBET Ha BOIPOCH.
Kax v nipu Beimonuenuu 3aganuii 1 u 2, 370 o0eryaer moHMMaHue 00y4aronuMcs
aIropuTMa CBOEH JESATEIbHOCTH.

OCOOEHHOCTBIO  TPOLIENYPbl  BBIMOJIHEHUS 3aJaHUsl  SBJISETCS TO, YTO
oOy4aromiecs: JOJDKHBI YMETh 4YUTaTh rpaduyeckyro uHpopmanuto. s 3toro
peBapUTEIBHO CTOUT NOBTOPUTH OCHOBBI UYTEHUS Tpaduka:

» TpauK WMEeT JBE OCH, KaxJas W3 KOTOPBIX HMEET CBOE Ha3BaHHE
Y pa3MEPHOCTDH UCIIONIB3YEMOr0 IIAPAMETPA;

» TIpU YCTAaHOBIIEHHUH COOTBETCTBUSI MEXIY IPEICTABICHHBIMU Ha rpaduke
napaMeTpaMl HaJ0 OJWH W3 HHUX HAWTH Ha COOTBETCTBYIOLIEH OCH, MPOBECTH
HNEPHIEHANKYJIISAP 10 NepecedeHns ¢ rpa@uKoM U OT MOJIYYEHHON TOYKU OIYCTHUTh
NEPIEeHIUKYJIISIP Ha BTOPYIO OCh.

[Ipouienypa BBIMOIHEHUS 3aJaHMs MOJPA3yMEBAET NPOBEICHUE HECKOIbKHUX
CPABHUTENIbHBIX JIEUCTBMM, TaK KaK Ha PHUCYHKE MpPEACTaBICHO Tpu Tpaduka,
OTHOCSIIIUXCS K pa3HbIM riiyOMHam. WMTOrom cpaBHEHUS IOJIKEH CTaTh BBIBOA
O TOM, YTO XpaHEHHUE YIJIEKHCIIOro rasa Ha OoJblied riiyOuHe sBisieTcss Oolee
3(PEKTUBHBIM 10 CPABHEHUIO C €r0 XPAaHEHUEM Ha MEHbIIIeH riTyOuHe.

3a7laHle HOCHUT SIBHO METANPEAMETHBIM XapakTep, TaK KaK €ro BbIIOJHEHHUE
OCHOBAHO Ha MCIOJb30BAHMM MAaTEMaTUYECKUX HABBIKOB B KOHTEKCTE PEILICHHUS
reorpaduuecKon 3a1auu.

[Ipu moAroToBKE K BBHIMOJIHEHHUIO JIAHHOTO WM AHAJIOTMYHBIX 3aJJaHUN MOXKHO
oTpabaTpiBaTh yMEHUs paboThl ¢ rpadukaMd Ha JOOOM TEMaTHYECKOM
MaTepuaiie. OTO MOXHO JelaThb HayuHas ¢ 5—6-X KJIacCOB IMpHU aHaIU3e
U MOCTPOCHUU T'PaPHUKOB TOAOBOrO X0Jla TEMIEPATyphl, aTMOCHEPHOrO J1aBJICHUS.
B7-m u 8-M kiaccax rpaduKu aHAIM3UPYIOTCS B pPaMKax KOMILIEKCHOIO
n300pakeHus — KIIMMarorpamMmsl. B 9-M kimacce pabora ¢ rpadukamMu MOXXeT ObITh
UCIIOJIb30BaHA TIPU  PACCMOTPEHHMHM  BOINPOCOB  JIMHAMHKU  YHUCIEHHOCTHU

H IINTIOTHOCTH HACCJIICHMUA, 00BbEeMOB IMpou3BOACTBA TOBAPOB U T.I.
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[TomobHOrO BHAa 3amaHus MOTYT OBITh OPraHWYHO WCTOJIB30BAHBI B XOJE
OOy4eHHsI TTPOEKTHOM AESITENIbHOCTH, TaK Kak TpeOyroT (OpMHUpPOBAHUS YMEHHS

AHAJIMTUYCCKU MBICIINUTD U ITPOBOAUTDL CPABHUTCIILHBIC UCCIICIOBAHUA].

Dusuka

[Ipu paspabotke 3amanuii mo EHI' yuuThiBaroTCs 1Ba BUaa 3HAHMS: 3HAHUE
IPOLIENYP U 3HAHUE COACPIKAHUS.

[lepeueHb NMPOLEAYPHOr0 3HAHUSA OTPAXKAET MEPEYECHb NPUEMOB HAYYHOIO
no3Hanus. K HUM OTHOCSTCSI 3HAHWE METOJIOB HAYyYHOrO Mo3HaHUs (HAaOJI0ACHHE,
AKCIEPUMEHT, U3MEPEHUE); MOACIUPOBAHUE SIBIICHUI U MPOILIECCOB; MPOBEICHUE
NPSIMBIX U KOCBEHHBIX M3MEPEHUH; BHIOOP YCIOBUHN MPOBEACHUS OMBITOB; BHIOOD
croco0a W3MEpPEHWid, TMPEACTABICHHE UM WHTEPIPETAIs JaHHBIX, TOYHOCTh
U3MEPEHUN M CIOCOObI YMEHBIIICHUS TIOTPEITHOCTH; 3HaHUE MpaBUil 0€30MacHOro
TpyJAa IIPU MIPOBEIACHUN UCCIIEIOBAHUN.

Hauunast ¢ nepBbIX ypOKOB (DM3MKHU Yy HIKOJIHHUKOB JIOJDKHO (HDOPMHPOBATHCS
npejcTaBiieHre 00 ATanax MeToJa Hay4HOTO TO3HAHUSA:

» HaOJIOJICHUE SBJICHUS U YCTAHOBJICHUE 3aKOHOMEPHOCTCH SIBJICHMUS;

» BBIIBIDKEHUE THIOTE3bI sl OOBSICHEHUS 3aKOHOMEPHOCTEH;

» CO3JaHue MOJCIU SIBJICHHUS W JKCICPUMEHTAJbHAS MPOBEPKA BBIIBHUHYTOU
TUIIOTE3bI;

» OTKpbITHE (PU3MYECKUX 3aKOHOB WIIH CO3JIaHUE (PH3MUECKON TEOPHH;

» OOBSICHEHHE JpYrux sBICHHH HA OCHOBE OTKPBITOTO 3aKOHA WU
BBIJIBUHYTON TCOPHHU.

VYuammecss TOMKHBI ITOHUMaTh, YTO BCE TEOPUU U 3aKOHbI MMEKOT T'PAHULIBI
npuMeHUMOCTH. [Ipy pacXxoXKI€HHMM HOBBIX JKCIEPUMEHTAJIbHBIX JIaHHBIX
U CYLUIECTBYIOIIMX 3aKOHOB M TEOPUM YYEHBIE BBIJIBUTAIOT HOBBIE THIIOTE3bI
U GU3HYECKHUE TEOPHH.

Baxueiimeld 3agadyeil npu u3y4eHUU (PU3MKM B OCHOBHOM IIKOJE SIBIISIETCS

OCBOCHHE OOYUYaIOIIMMUCS YMEHUHN MPOBOJIUTH MPSMbIE U KOCBEHHbIE M3MEPEHUS
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Ha peaJbHOM JabopaTOpHOM OOOPYIOBAaHMM U  3alMCHIBATh pe3ym:f;1ﬁ;1
U3MEPEHUN C y4eTOM abCOTIOTHON MOrPEIIHOCTH.

[Tepeuensb comep:kaTeTbHOT0 3HAHUSA IS pa3padboTKy 3afdanuii 6anka OUITA
OBLJI COCTaBIICH IO KaXJJOMY KJIacCy M IMOCTPOEH B COOTBETCTBUU C MPUMEPHBIMU
nporpaMMmamMu 1o OUoJIOruH, (PU3MKEe U XUMHH, MpeAcTaBiIeHHbIMU B [IprumepHoit
OCHOBHOI 00pa30oBaTeIbHON MPOrpaMMme.

Jns  7-ro kinacca BKIIOYEHBl 3a/laHud MO (PU3MKE CIENYIOLIUME TEMBI:
«PaBHOMEpPHOE M HEpaBHOMEPHOE JBWXEHHEY», «Macca M IIOTHOCTH», «Cuia
yOPYrocTM U cwia TpeHus», <«J/laBmenue», «llnaBanue ten», «lIpocteie
MEXaHU3MbI», «MexaHndecKast JHEPTUsI».

3amaHug Ui 8-ro Kjacca OINHPAKOTCS HA 3HAHUE OCHOBHBIX IIOJIOKEHMI
MOJIEKYJIIDHOTO  CTPOEHUsI  BEIIECTBA, AarperarHblX COCTOSSHUM  BEILECTBA
U (a3oBBIX MEPEXO0/IOB, BIAKHOCTU BO3/1yXa, BHUJOB TEIUIONEPEIAayH, TEIIOBBIX
JNBUraTEJIEH, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUM.

Brinmonnenue 3aganuid 11 9-ro kilacca Npearionaraer, 4ro yJyaluecs: OCBOWIN
CIHENYIOIIUE  TEMBI: «PaBHOYCKOpEHHOE  TPSAMOJMHEHHOE  JBUIKEHUE
u «PaBHOMEpHOE NBWXEHUE IO OKPYKHOCTH», «3akoHbl HploTOHa M Cuibl
B IIpUPOJE», «3aKOHbI COXPAaHEHMsS HMIIyJIbCA W MEXAaHHYECKOM DHEPTHUMY,
«MexaHnuyeckre KoJIeOaHUsI U BOJHBIY), «3BYK», «DJIEKTPOMATHUTHBIC BOJIHBIY,
«Ctpoenue atromay, «/3nydeHue cBeta aToMoM», «Sl1epHbIe peakium».

K kaxmomy mpemsnaraeMoMy KOHTEKCTY pa3pabOTaHO HECKOJIBbKO 3ajaHuil,
KOTOpbIE MOT'YT OTJIMYAThCS [0 KOHTPOJIUPYEMOMY YMEHHUIO, YPOBHIO CIIOKHOCTH,
10 TUMOJIOTMU CaMOTI'0 3aJaHusl.

Paccmorpum  mpuMepbl M XapaKTEpUCTHUKH  KOMIUIEKCHBIX  3aJlaHHi
u3 oTkpbiToro Oanka OUIIN [6], cBsI3aHHBIX 1O COAEPKAHUIO C TeMaMu

IIKOJIBHOT'O Kypca (PU3HKH.
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IIpumMepsbl U XapaKTEPUCTUKHN KOMILIEKCHBIX 3aJJaHMH IS 7/-T0 KJacca
Tema «Il1aBanue Te»

Komnnekcrnoe 3ad0anue «I/I3Jnepeuue HCUPDHOCMU KOPOBbE2O MOJIOKA)

H3MepeHHe JKHPHOCTH KOPOBBET0 MOIOKA
JInA 13MepeHIs IUTOTHOCTH KIIKOCTH HCIOIB3YeTCs CHEeNHANBHBII IpHOOp —
apeometp. IIpndop mnpencTaBigeT co0oIl CTEKIAHHYID TPYOKY, HIDKHAA 9acTh
KoTopoil 3amonHdgeTcs IpoOBK, a B BepXHell 9acTH HaXoIITcA KamndpoBaHHas
mKana, KoTopasd [OKA3bIBaeT IUIOTHOCTE JKIIKOCTH. PaboTaeT apeoMmeTp Kak
TIOIITIABOK, KOTOPEIII MOTPyKAaeTcs B KIUIKOCTE B DOIBIIe]] I MeHBIIel] cTeleH I B
3aBHCIIMOCTH OT €& IUIOTHOCTH (pHCYHOK 10). JInAd OTCHeKIBaHIA TeMIIepaTypEl
AIIKOCTH B apeoMeTp YacTo JIONOTHHTEIbHO BCTPAaHBalOT TepMOMETP

(pucyHOK la).
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Pucyvaok la. YerpoficTeo apeoMeTpa: Pucvrok 16. Ilprunmn HaMepeHHA
1 — mkama apeoMeTpa (IporpagyHpOBaHa [LIOTHOCTH EHIKOCTH ¢ IMOMOIIEED
B T/cMY); 2 — Apobs; 3 — mKaTa TepMoMeTpa apeoMeTpa

{mporpagyuporama g “C)

ApeoMeTps! IPIMeHAITCS I H3MepeHH IUIOTHOCTH 371eKTPOIITA B KIICIOTHBIX
11 MeTOYHBIX aKKyMYyIATopax, HedTi, pacTBOPOR coneil H KIC/IOT, leMeHTa, OeToHa
I Ip.

ApeoMeTp [UIA oIpeleleHNs ITIOTHOCTH (A, CleX0BaTeNbHO, I JKHPHOCTH)
MOJIOKA HA3EIBASTCA TAKTOMETPOM.

B monoka 3HadeHIIe TUTOTHOCTIH, KI/M°
IlenbHOE MOJIOKO 1027-1032
O0e3xKIIPeHHOe MOJIOKO 1033-1035
CrBkI 1005-1020
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3aganue 1
Kaxkoe u3 yTBep > aeHUI ONMMUCHIBAET MPUHITUI pabOTHI apeomeTpa’?

. Cuna TsxecTu, NEHCTBYIOIIAs HAa apeoOMETp, paBHA BHITAIKMBAIOIIECH cuie,

JENCTBYIOUIEH CO CTOPOHBI JKUJKOCTH Ha MOTPY>KEHHYIO B HEE YacTh MpuodOpa.

. B coorBercTBUU c 3akoHOM Ilackans paBieHue, TPOU3BOJAUMOE apeOMETPOM
Ha JKHJIKOCTh, TepemaeTcs B JIOOyI0 TO4YKy O€3 HW3MEHEHH BO BCEX

HaIIpaBJICHUAX.

. B cooTrBeTcTBHM C YCIOBUEM PABHOBECHUS pbluara MOMEHT CHJI, IEUCTBYIOLINAN
Ha MOTPYXKEHHYK B JKHUJIKOCTh YacTh apeoOMETpa, PaBEH MOMEHTY CHI,

,Z[eﬁCTBy}OHIGMy Ha 9aCThb, HAaXOAAIIYIOCS B BO3AYXC.

. JelictBue atMoc(epHOro [aBlieHHS YpaBHOBEIIMBAET CUIYy Apxumena,

BO3SHHUKAIOIIYIO ITPH IIOI'PYKCHUH apCOMCTpa B ) KUAKOCTD.

COTeeT. 1

BribpaH sepHbIi oTBET 1 Bann

[pyrie oTBETLl MNKW OTEET OTCYTCTBYET 0 Bannoe
3aganue 2

BriGepute Bce BepHbIE YTBEPKIACHUS.

. Apeomerp, H300paXCHHBI Ha pUCYHKE la, HEIb3sT HCHOIb30BaTh IS

OIIpcaAcCJICHUA IMIJIOTHOCTHU MOJIOKA.

. O6€3)I(I/IpeHHOG MOJIOKO HMCCT MCHBIIYIO IIIOTHOCTHL II0 CPaBHCHHIO CO

CJIMBKaMH.
. HpI/I YBCIIMYCHUHU KUPHOCTHU MOJIOKA €I'o INIOTHOCTh YMCHBIIACTCA.

. Kunkocts (1) Ha pucynke 16 umeeT OOJBIIYIO MJIOTHOCTH MO CPABHEHUIO C

KUIKOCTHIO (2).
. IIpu HarpeBaHUM KUJIKOCTH €€ TUIOTHOCTh HE U3MEHSICTCS.
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OteeT. 1. 3, 4

|BblﬁpaHbI BCE TPW BEPHLIX 3NEMEHTA OTBETA 2 Banna

|Bb|6paHb| TOMBKO [JBa BEPHLIX 3NeMeHTa OTBeTa W Apyrue 3NeMeHThbl He 1 Bann

BEbIDpaHEI

[pyrie oTBETEI MMM OTBET OTCYTCTBYET [} Gannos
3aganue 3

B Tabnuue naHo omnucaHWEe XapaKTEPUCTUK YETHIPEX THUIIOB apEOMETPOB.
[TorpemHocTh U3MEPEHUS paBHA 1IEHE JICJICHUSI apEOMETpa.
Tun apeomerpa JAuana3on Ilena nenenus, JluanasoH usmMepeHus
3 [
U3MepeHus KI/M Temuneparyp, °C

IJIOTHOCTH, KI/M°

1 860-890 0,5 0-30
2 900-1040 0,7 0-45
3 1000-1070 0,5 0-40
4 860-1000 0,2 0-45

Kakoit u3 ApCOMCTPOB MOKHO HMCIIOIB30BATh I M3MCPCHHUSA IINIOTHOCTH

MOJIOKa, TPUYEM ¢ HanOOJIbIIIe TOYHOCTHIO?

OTeET. 3
|BribpaH sepHbIi oTBET 1 Bann
[pyrve oTBETE MNKW OTBET OTCYTCTBYET 0 Bannoe

3aganue 4

JUIs OJHOrO M TOrO XK€ MOJOKA IPH PasHbIX TEMIEPATypax ObLIM MONyYEHbI
3HaueHus miotHocty 1018 kr/m® u 1033 kr/m. Harpemu Mim oCTYAMIIM MOJIOKO
nepej BTOPHIM HM3MepeHHeM IUIoTHOcTH? IlepBOHAYaNbHO MOJIOKO HAXOAMIIOCH

P KOMHATHOM TemiiepaType. OTBET MOSCHUTE.

70



BosmoHEIR OTBET

(OTBET. MOonoKo OCTYOMIMK. |_|Fllr1 X NaAJEHWM AMOKOCTE YMEHBLUAETCA B obbEmE,
COOTBETCTEEHHC NNOTHOCTE NP TOW #e macce cTaHeT DonsLue

[aH BepHLIA OTBET M NPUBEASHO NOACHEHWE 1 Gann

[pyrie oTBETel MMM OTBET OTCYTCTBYET 0 Gannoe

Konrekcr kommiiekcHoro 3aganusi «M3Mepenue sKUPHOCTH KOPOBBETO MOJIOKA»
OMKCHIBAECT MPUHIIMN JCHCTBUS MpuOOpa JJii U3MEPEHUs IUIOTHOCTH KUIAKOCTH
(apeoMeTpa), OCHOBAHHBIM Ha YCJIOBMU IUIaBaHUsA TeJ, M paccMaTpuBaeT
npuMEeHEHHEe Tpubopa I TEXHOJOTHUYECKUX Ieled — HM3MEpPeHHS KUPHOCTH
KOpOBbEro Mojioka. B 3amanusx 1 u 2 mpoBepsieTcss yMEHHE HAYYHO OOBSCHSTH
SBJICHUE C TIPUMCHCHHEM O0a30BbIX TMPEAMETHBIX 3HAHUH M KOHTEKCTHOU
uHbopmaru. 3agaHue | mpoBepsieT ymMeHHEe paboTaTth ¢ TEKCTOM (TMOHMMaHHUE
OMHMCAHHOTO B TEKCTE MPUHIIMIA JEHCTBUS TPUOOpa) M TIOUITMOHHPYETCS Kak
3alaHie HU3KOTO YpPOBHA. 3ajlaHue 2 SBJSETCA 3aJaHUEM CPEIHEro YPOBHS
CIIOHOCTH: JHJiIi €ro BBIMOJHEHUs Tpedyercs Oosiee TIIyOOKOE OCMBICICHUE
uHopManMK, 3aJaHHOM Kak BepOadbHO, Tak W Tpadudyecku (B BHUIC
CXEMaTHYEeCKNX PHUCYHKOB M Tabmuiel). bomee Toro, cioxHOCTh 3amaHust 2
JOTIOJTHUTENBHO OTpEACIsACTCS TUIIOM 3aJaHus (3aJlaHue Ha MHOXKECTBEHHBIN
BBIOOD MPU HEU3BECTHOM KOJIMYECTBE BEPHBIX OTBETOR).

3amanue 3 CpegHEero YpOBHS CIOKHOCTH OpPHUEHTHUPOBAHO Ha TIPOBEPKY
c(OPMUPOBAHHOCTH YMEHHH BBIOpaTh TpHUOOp / crlocod H3MEpeHHs ¢ IENbI0
YBEIMYCHHUSI TOYHOCTH TIOTYyYaeMbIX JAHHBIX (KOMIIETCHIIUS «IIOHUMAaHUE
O0COOEHHOCTEW €CTeCTBEHHO-HAYYHOTO HCCIENOBaHUA»). llpu BBIMOTHEHUU
3a/IaHUs YYaIlluecs MOJDKHBI YYECTh JaHHBIC ABYX TAOJMII: TaOIHIIbl MJIOTHOCTEH,
JTAHHOW B KOHTEKCTE, U TAOJMIIBl XapaKTEPUCTUK apeOMETPOB, MPEICTaBICHHOU
B 3ajaHuu. Pemenue mpeamnosaraer BBINOJHEHUE [IBYX OINeEpaluii: BbIOOD
BO3MOXKHBIX apEOMETPOB M0 Juana3oHy M3MEpPEHusi IUIOTHOCTH, a 3aTeM
JIOTIOJTHUTENBHBIN BBIOOp, UCXOMS U3 IEHBI JEICHHS MPpUOopa, XapaKTepu3yroomen

TOYHOCTb U3MCPCHHA.
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[Ipu BeimonHeHnn 3ananvs 4 (3a7aHuEe C Pa3BEPHYTHIM OTBETOM, cpeer
YPOBHSI CIIO)KHOCTH) YyYalIUHCS JOJKEH CaMOCTOSATEIbHO CPOPMYIHPOBATH
apryMEHTUPOBAHHBINA BHIOOP OHOTO M3 JBYX BO3MOXKHBIX MPOLIECCOB (HarpeBaHUe
WIM OXJaXJeHHe MoJoka). JlJis BEpHOro BBIMOJIHEHUS 3aJaHusl HEO0OXOIUMO
JIOTIONTHUTENIBHO MCIOJB30BaTh 3HAHME U3 TemaTudeckoil oOnactu «Macca u
IUIOTHOCThY». 3aJaHUE€ OTHOCUTCS K 3aJlaHdsM Ha KOMIIETEHLHUIO «HAY4YHOE
O00BSICHEHHE SABICHUI.

Tema «PaBHOMepHOE ¥ HEPABHOMEPHOE ABUKEHUE)

Komnnekcnoe 3a0anue «/[pon-peitcunzy

JPOH-PEHCHHT

JIpou-peiicHHr — 910 roHkH JApoHOB. JIpoHbl Muarcs K (pUHMIIY HA CKOPOCTH
ceoimte 100 xkm/4. BecnMAOTHHKAMH  YHPABIAKOT TOHUMKK € [IOMOLLBIO
CHEUMANLHBIX OYKOB BHUPTYAILHOH pEaIbHOCTH M MyJIbTa JIMCTAHLMOHHOIO
YNpaB/ieHHs — KOHTPOJUIEpa.

B rakux cocrasanusx Tpedyercs He TONLKO MakCHMalbHas ckopocTb. Hyxkuo
npuiity K (QUHMLIY nepBbIM, NPEOJOJ]EB BCE Nperpaibl W IpoJeTes Yepes
YeK-MOHHTBl — ClelUHalbHbIe [10JCBEYEHHBIE Yy4YacTKH Tpacchl. Jlns aroro
HEOOXO/JIMMO YYBCTBOBaTL pasMepsl JAPOHA, 4TOOBI NPOTHCHYTH €ro Mexay
nperpajamMu, paBUILHO COBEPLINTL MAHEBP, BIUCATHLCH B KPYTOH 10BopoT. D10
HANOMMHAET KOMIIBLIOTEPHYIO HIPY, KOTOPas POUCXOAUT HA CAMOM Jlelle.

B apon-peiicHHre cyulecrsyer oOrpaHHdeHHe: pPacCTOSHME MEKAY POTOpaMH
JMAMETPANBLHO  NPOTHBOMOJOKHLIX  MOTOPOB  He  JIOJKHO  [PeBbILATH
ycraHoBlieHHoe 3HaveHue. HanGosee nonyaspHele kiaces! Aponos — or 210 g0
250 mm. KonmuectBo MOTOPOB OOLIMHO HE PErlIaMEeHTHPYeTCs, HO INOYTH Bee
NUIOTHI JIETAKT HA KBAJPOKONTEPAX: ITO ONTHMAILHOE PEelleHHe C TOYKH 3PeHUs
MOIHOCTH, Beca M adpoAuHamMuku. Moropsl yeranasnusatores nomouuee. Ilpu
TOM BpeMs [10J€Ta I'OHOYHBIX JPOHOB HEBEJIUKO W B CpeJHEM COCTaBlser
3-5 MuH.
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3agaﬁ;e 1

JIBoe npy3eit coOuparoTcs y4acTBOBaTh B IpoH-peiicuHre. Pedsita HacTpoeHbI Ha

nodeny ¥ cHOpMyIHpPOBAIU MPOOJIEMBbI, KOTOpble HEOOXOAMMO PEHIUTh [0

COpeBHOBaHHﬁ. Ha xakme wu3 YKa3aHHBIX HHWKC BOIIPOCOB pe6$[Ta CMOI'yT

OTBCTUTH, UCIIOJIB3Yd CCTCCTBCHHO-HAYYHBIC MGTO,Z[BI? BBI6€pI/IT€ BC€ BCPHELIC

OTBCTHI.

1. B xakoil 1BET MOKpPAcuUTh KOPIYC APOHA ISl TOrO, YTOObl OH IMOHPABHUIICS

3putensm?

. KakoBa nomxkHa ObITh €MKOCTh aKKyMYJISITOPHOU OaTapeu KBaapoKonTepa AJis

MpoJieTa BCel AUCTAHLIUUA TOHOK?

. MOXHO 1M yBEIHYUTH Pa3MeEPbl NPONEIUIEPOB, €CIM M3MEHUTh MOIIHOCTh

ANEKTPOABUTATENS ?

. MOFYT JIU MKOJIBHUKH Y4YaCTBOBATb B I'OHKAX BCCpOCCHﬁCKOﬁ JIUTH APOH-

pericunra?

. MoXXHO M  UCHONB30BaTh  BUJEOANIApaTypy, MJaOMYI0  3aJepPXKKy
n3o0paxenus 10 20 MUJUTUCEKYH/I, €CIIU MPEANoaaraeTcs pa3roHsaTh APOH 10

100 km/g?

OtBet: 2, 3,5
VYKa3zaHbl BCE TPU BEPHBIX JIEMEHTA OTBETA 2 b6aimta

VYKa3aHo TONBKO JBa BEPHBIX DJIEMEHTA OTBETA, U APYTUE 3eMeHThI He 1 Gam

yKa3aHbI

JlaHbI Apyrue OTBEThI, WIK OTBET OTCYTCTBYET 0 6annoB

3ajaHue 2

OueHnTe BO3MOKHYIO IPOTSIKEHHOCTh TPACChl JJIsI COPEBHOBAHUN JIPOHOB.

[IpuBenure pacyersl.
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Bo3MOXHEIN OTBET

Hponbl nerator 3-5 wMuH. co ckopocthto 100 KkM/4., cleIOBaTeNbHO,

IMPOTAKECHHOCTD TPACCHI COCTABJIACT MPUMCPHO 5 kM.

100 km
——  .3MHH.=5KM
60 MuH.
NI M‘SMI/IH.zSKM
60 MuH.

[IpuHuMaeTcs oTBeT: OT 5 10 8,3 KM.
JlaH BEpHBIN OTBET, U IPUBEAECHO MOSICHEHUE 1 6ann

JlaHbl Ipyrue OTBETHI, WJIK OTBET OTCYTCTBYET 0 Gamnos

3ajganue 3

becniuiioTHbI€ JieTaTeNbHBIE anlapaThl — 3TO CAMOJIETHI, BEPTOJIETHI, a3POCTAThI
WJIW IPOHBI, KOTOPBIE MUJIOTUPYIOTCS TUCTAHIIMOHHO ONEPATOPOM HIIM MOTHOCTHIO
aBToOMaTH4ecKku. Ha mpoTsHsKeHMM MHOTHX JIET CaMOW TMOMyJSIpHOW cdepoi
npuMeHEHUsT  OCCMJIOTHUKOB ~ ObutM  BOeHHbIe — omepamuu.  Ceromss
JUTsT OSCIMJIOTHUKOB PACIIMPEHBbI TPAHUIIBI WX JEATENBHOCTU. A TOATOTOBKA
OTEepaTOPOB OECIMIOTHUKOB OOBIYHO HAUMHAETCS C IPOH-PEHCHHTA.

[IpuBenute HE MEHEE TpeX MPUMEPOB BO3MOXKHOT'O NMPUMEHEHHUS OCCIHMIIOTHBIX
JIeTaTeJIbHBIX allapaTosB.
Bo3MOXHBIN OTBET

[Tpumepbl mpuMeHeHUsT OECIIIOTHBIX JIETATEIbHBIX allapaToB:
1) nns nmpoBeneHHs BUACOCHEMKH C BO3YXa;

2) ISl TOCTaBKU MHTEPHET-TIOKYIOK OECKOHTAKTHBIM CIIOCOOOM;
3) Ul IPOBEACHUS METEOPOJIOTUUECKUX HAOIIOICHUH;

4) nns TymieHHs MOKapoB;

5) 1uisi MOHUTOpHHTA 32 TpapuKOM / TPY30TIepEeBO3KaAMU
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HpI/IBGIIGHI)I TPpH ITPUMEPA BO3MOKHOI'O UCIIOJIB30BAHUA

OECITMIJIOTHUKOB
[IpuBeneHsr OUH — 1Ba MpUMeEpa 1 Gain
JlaHbI IpyTUe OTBETHI, WIIK OTBET OTCYTCTBYET 0 6ayu10B

JINYHOCTHO OPUEHTUPOBAHHBIM KOHTEKCT TEXHOJOTHMYECKOI'0 COAEP KAHUS
3a/laHHs TOCBSILEH ONUCAHUIO HEKOTOPBIX ACHEKTOB TOHOYHBIX COPEBHOBAHUM
KBaIPOKONTEPOB HEOOJIBILIMX Pa3MEPOB Ha CIIELUAIBLHO 000PYA0BAHHBIX Tpaccax.

3amanue 1 cpeaHEro ypoBHS CIIO)KHOCTM HAIlpaBJI€HO Ha MPOBEPKY YMEHHI
pasnuyaTh BOINPOCHI, KOTOPbIE BO3MOYKHO HCCIEN0BaTh METOJAMHU E€CTECTBEHHBIX
HayK (KOMIETEeHLHUs «IIOHUMAaHME OCOOEHHOCTEH  eCTECTBEHHO-HAYYHOIO
UCCJICIIOBAHUS).

3amanue 2 HHU3KOTO YPOBHSI CIIOKHOCTU KOHTPOJUPYET YMEHHS NPUMEHSATH
€CTeCTBEHHO-HAYYHBIC 3HAHUS JIJISl aHaM3a CUTyaluu / mpoOsieMbl (KOMITICTEHIIHS
«HayyHOoe OOBACHEHHE SBJICHMI»). BbimonHeHne 3agaHus  MOpeJIoiaraet
npyuMeHeHrue O0a30BbIX MaTeMaTHYECKUX 3HAHUHW M YMEHUW Mg NPOBEACHUS
OLICHOYHBIX PACUETOB B CUTYAI[MH )KM3HEHHOI'O XapaKTepa.

[Ipy BbINIOIHEHMH 3aJaHUSL 3 CPEAHEr0 YPOBHS CIIOKHOCTH OT Yy4YalllUXCs
TpeOyeTcsl NPUBECTU NMPUMEPHI BO3MOXKHOI'O MPAKTUYECKOI'0 MPUMEHEHHUS JTPOHOB
(mpuMep 3amaHus Ha MPUMEHEHHE €CTeCTBEHHO-HAYYHOTO 3HaHUS / TEXHHYECKUX
YCTPOMCTB / TEXHOJNOTWH it OOIIECTBA, KOMIICTCHIMS «HAYYHOE OOBSICHCHUE
SIBIICHUI).

IIpuMepbl U XapaKTEPUCTHKH KOMILIEKCHBIX 3aaHMil 1A 8-ro Kiiacca
Tema «BaaxHocTh BO3ayXa»
Komnnexcnoe 3a0anue « Muxkpokiumam ¢ my3zee»

OcHOBOI i1 cO3[1aHUsI UCTOPUUECKUX MPOU3BEIEHUNA MCKYCCTBA CIIYXKUIH
o0blyHO  OyMmara, JpeBeCHHa, KOXa, TEKCTWIb, KOTOPbIE  OTHOCSTCS

K TUT'POCKOIMMYHBIM MAaTcpuaiaM, XOpOUIO BIIMTBIBAIOIIMM U OTAAIOIINM BJIAry.
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Ecnu oTtHocuTeNbHAasi BIAXKHOCTh BO3JyXa B My3ee Oyner Menblne 30%, To
BBICTaBJICHHBIC PKCIIOHATHI OYAyT OTAaBaTh CBOIO BIAry OKPY’KalOIIEMy BO3IYXY.
Hanpumep, xkapThuHa MOXET HOKOPOOUTHCS, Kpacka — ockimathea. IloaTomy B
My3esX TOCTOSHHO mojanaepxkuBaerca temmepatrypa 18—20 °C u oTrHOCUTEIbHAS

BJIQYKHOCTB Bo3ayxa 45-50%.

3ananue 1

B kpaeBemueckoM My3ee cOOMpAIOTCS YCTAaHOBUTh HOBOE OOOPYIOBAHME IS
HNOJIEPKaHUSI  HEOOXOAMMOro  peXuma TeMIeparypbl W OTHOCUTEIbHOU
BiaxkHoctu. Ho uHaHcupoBaHus XBaTaeT JHIIb Ha HECKOJbKO 3ajoB. Kakue u3
NEPEUYNCICHHBIX HIKE 3aJ0B My3esl HEO0OXOAMMO OCHACTUTh YCTAaHOBKAaMH IS

oOecrieueHuss MUKPOKIIMMATa B MIEPBYIO O4epeh?

1. 3an ¢ a3Kkcno3uIKMEN )KUBOMKMCH U3BECTHBIX XYI0KHUKOB Kpas.

2. 3an C BBICTAaBKOM CTapWHHBIX MOHET, HaWJIEHHBIX apXxeojoraMu Ha

TEPPUTOPUH Kpas.
3. 3aj ucTopuu KHUTOIEYaTaHUS C BHICTABKOW CTAPUHHBIX KHHT.

4. 3an ¢ BbIcTaBKOM (apdopa 3HAMEHUTOTO 3aBOJA, HAXOMSIIErOoCs Ha

TEPPUTOPHUH Kpasi.

5. 3am c BbICTaBKOM opyxusi BpeMeH Benukoir OTedecTBEHHOH BOWMHBI,

HaWJICHHOTO0 Ha TEPPUTOPHUU Kpas.
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OtseTsl: 1, 3

[IpuBeeHbI J1Ba BEPHBIX JIEMEHTA OTBETA 1 6ann

JlaHbI Apyrue OTBEThI, MJIK OTBET OTCYTCTBYET 0 6amioB
3ajaHue 2

®dupma, nocTaBisomas O00OpyAOBaHWE A MOJAEPKAHUS MHKPOKIMMATA,
npenjgaraeT cUcTeMy cOopa JTaHHBIX C HNPUOOPOB, M3MEPAIOIINX TEMIIEpaTypy U
OTHOCUTENFHYIO BIIQXXHOCTh, mipu mnomomu Wi-Fi u mepemady ux B pexumMe
peansHoro Bpemenu Ha [1K wiu cmaptdon.

[TpuBeauTe npumepsl HE MEeHEe ABYX (DYHKITUN TaKOW CHCTEMBbI, KOTOpPbIE ObLIN
OBl MOJIE3HBI JJIs1 pAOOTHHUKOB MY3€€B.
Bo3mMOXkHBIN OTBET
1) TIlonyueHue  aBTOMAaTHYECKOro TIpaduka H3MEHEHUsT  TeMIepaTypbl
Y OTHOCUTEJIbHOW BJIAYKHOCTH BO3AYyXa.
2) XpaHeHUE NaHHBIX MOHUTOPHUHIA TEMIIEPATYpPhl U OTHOCUTEIBHOW BIAXKHOCTHU
BO3/lyXa C YKa3aHUEM 3aJI0B MY3€€B U JaT NPOBEACHUS MOHUTOPHUHTA.
3) SMS-onoBenienre Wik onoBeliecHue mo e-mail o moBwieHUN (TTOHWKEHUH)

BbIIIIE (HUXKE) IONYCTUMbBIX 3HAaYEHUHN TEMIIEpaTyphl WU BIAKHOCTH BO3yXa.

[IpuBeneHsl 1Ba npuMepa BO3IMOXKHBIX (QYHKIUN 1 Gann
JlaHbl Ipyrue OTBETHI, WIM OTBET OTCYTCTBYET 0 6amoB
3ajanue 3

Ha rpaqamce MMpCACTAaBJICHO NM3MCHCHHC BJIAJKHOCTHU BO3/1yXa B TCUCHUC J/IHA, 4 B

Ta0JIHIIe — 3aMePhI TEMIIEPATYPhI B OJTHOM U3 MOMEIICHUHN My3esl.
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A OtHOCUTENbHAA
BJIAYKHOCTH, %

48
46
a8

42 |

I W S U N A N (S SN
— T —t——1 >

6 10 14 18 22 Bpewms, u

Bpems, u. 6 10 14 18 22
Temnepatypa, °C 16 18 20 20 18

1. B xakue NpOMEXYTKHM BPEMEHU B IIOMEIIEHHH My3esl OblI HapylleH
PEKOMEHI0BaHHBI MUKPOKJINMAT?
2. Cdopmynupyiite NpeanosoKeHne, KOTopoe OOBACHSIIO Obl OMHMCAHHbBIC

N3MCHCHUA TCMIICPATYPhI U BJIAKHOCTH B IIOMCIHICHHUUN MY3€iA B TCUCHUC JTHA.

Bo3MoxHBIN OTBET

1. B npomexyrtok BpemeHu ¢ 6 g0 10 4. yTpa OTHOCUTENbHAas BIIAXHOCTh
U Temmeparypa ObuiM HUke HOpMbl. [locie 22 4. TONBKO OTHOCUTEIbHAs
BJI&KHOCTD yIlajla HUKE HOPMBI.

2. B Teuenue nHA yBeNWYEHHE BIAXHOCTH BO3/yXa U TeMIIEpaTyphl MOXKET OBITh
CBSI3aHO C OOJBIIMM HAIIBIBOM IOCETHTENEH (JIbIXaHWE KOTOPBIX YBEIHMYHMBAET
BJIQXXHOCTh U TEMIIEpaTypy), JUOO B TEUYEHHE OHA ObUI JT0XK]b, YTO YBEIUYUIIO
BJIAJXHOCTB BO3/yXa.

YKa3zaH BEpHBIN IHANA30H, U IPEAJIOKEHA TUIIOTE3a, BEPHO 2 Oamna
O0BACHSIONIAs] U3MEHEHHUE JaHHBIX, IPEICTAaBICHHBIX B 3aJJaHUU

YKa3aH BEpHBIN AUAIIa30H, HO TUIIOTE3a HE BHICKA3aHa UM HE 1 Gann

COOTBCTCTBYCT HAYYHBIM IIPCACTABJICHUSAM
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I[aHLI APYTUC OTBCTHI, HJIN OTBCT OTCYTCTBYCT

3anaHus, CBSI3aHHbBIE C BJIAXXHOCTBIO BO3JyXa, MOTYT MMETh KaK JIMYHOCTHO
OPUEHTUPOBAHHBINA KOHTEKCT (BIAXXHOCTh BO3JyXa M CAMOYYBCTBHE YEIIOBEKA),
TaK W KOHTEKCT MECTHOrO / perHOHAIBHOIO WJIM TJIOOAJBHOTO 3HAYCHHS.
[IpoGnembl, 0OCyk1aeMble B KOMIUIEKCHOM 3aJaHuu «MUKPOKIMMAT B My3€e»,
UMEIOT PEruoHalibHOE W TJIoOaNbHOE 3HaueHue. KOHTEeKCT 3amaHuii OTHOCHUTCS
K cojiepxaTesibHoMYy 050Ky «TexHuKa v TEXHOJIOTUU B OBITY.

3aganust 1 U 2 OTHOCATCA K KOMIIETECHIIMM «HAY4YHOE OOBSICHEHUE SBICHUIN».
3ananue 1 npoBepser chopMUPOBAHHOCTh YMEHHUS JieiaTh MPOrHO3 HA OCHOBAHUU
NOPEIJIOKEHHOIO0 OOBSICHEHUsl TMpolecca. 3aJlaHue HMMEET HU3KUH YpOBEHb
CIOKHOCTU. B 3a1aHnu 2 OTKPBITOro TUMA yYaIIUECs JOJKHBI PUBECTH MPUMEPHI
BO3MOXXHOIO TNPUMEHEHHs €CTECTBEHHO-HAYyYHOI'O 3HaHWA Ul oOliecTBa. OTO
3a/laHUE BBICOKOT'O YPOBHS CII0KHOCTH.

3aganue 3 OTHOCUTCS K 3aJaHUSM Ha KOMIETEHIUIO «MHTEPIpPETalus JaHHBIX
U HCMOJb30BAHWE HAYUYHBIX JOKA3aTEIbCTB ISl TOJYYEHUS BBIBOJAOBY». ITO
3aJlaHi€ C Pa3BEPHYTHIM OTBETOM U OTHOCHUTCS K 3aJaHUSIM BBICOKOT'O YPOBHS
CIOXHOCTH. [[7s aHanu3a pacCMOTPEHHOM CHUTYyallMd YydYaluuMcs HEOOXOIUMO
OCMBICTUTh HWH(GOPMAIUIO, MPEACTABICHHYI0O B BUIE TIpaduka U TaOIHIIb,
npeoOpazoBaTh HMHPOPMAIMI0O U3 OAHOM (OPMBI TMPEACTABICHUS JTaHHBIX
B IpYI'yI0.

B 3ajmanusx Ha MHTEpIpETALUIO JAHHBIX IIUPOKO HCIOJIB3YIOTCS TpaduyecKue
00BEKTHI (rpaduKu, AUArpaMMbl, CXeMaTUYECKUE PUCYHKH, TaOnuibl). ['paduk —
MEKTYHAPOIHBIN S3BIK TEXHUKH, IO3TOMY, T1i€ OBl HU Y4WICS, T1e Obl HU paboTan
YeJIOBEK TOCIIe MIKOJbI, eMy 00s3aTelbHO MPUJETCS UMETh JIeN0 C Tpaduxamu.
[Ipu oOyuenuu ¢usuke rpapuUYecKuid METOJ| HCIOIB3YETCS HAuYWHAsS C 7-TO
kinacca. ['paduueckoe mpencraBieHne (QU3WYECKOr0 TMpOIEcca WU  SIBICHUS
JIeJIaeT 3TOT MPOIECC UK SIBJIEHHE 00Jiee HAIJISIIHBIM U TEM CaMbIM O0JIET4aeT ero
MOHUMAHHE, CIOCOOCTBYET Pa3BUTHIO aAOCTPAKTHOTO MBINLJICHUS, WHTYHUIIUU,
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YMEHUN aHAIM3UPOBATh M CPaBHUBATh, HAXOJIUTH OoJiee parlMOHAbHBIN c110c00
pemenus 3aaad. Kpome Toro, mpumeHeHue rpauyeckoro MeToja CrocoOCTBYeT
YKPEIUICHUIO CBsA3el (U3MKM C MaTeMaTUKOW, HaIoNHsIeT aOCTpaKTHbBIC
MaTeMaTHYECKUE 3aKOHOMEPHOCTU KOHKPETHBIM (DU3UUECKUM COJIEPKaHUEM.
Tema «Buasl Temionepegaumn»
Komnnekcnoe 3a0anue «Ilapnukosutit 3¢hgpexmy

D¢ ekt mapHHKa U3BECTEH BCEM HMEBIIUM JEJIO C 3TUM HE3aMbICIOBATHIM
OTOPOJIHBIM coopyxeHueM. B atMmocdepe oH BbINISIAUT Tak. YacTh HU3IydeHHS
ConHila, He OTpa3uBHIAasICAd OT OOJIAKOB, MPOXOIHMT depe3 arMmocdepy,
UCIIOJIHSIIONIYIO POJb CTEKJIa WU IJICHKH, U HArpeBaeT 3€MHYI0 IMOBEPXHOCTb.
Harperas moBepXHOCTh OCTBHIBA€T, UCITyCKasl TEIJIOBOE M3IYyYEHHE, HO 3TO YXKe
npyroe usnydeHue — uHppakpacHoe. CpenHsis JJIMHA BOJHBI TaKOTO HM3Iy4YEHUS
3HAUUTENIBHO Oonblie, yeM npuxoasmiero or Conxua. [loromy moutu mpo3payHas
JUIS. BUAMMOTO CBeTa armocdepa MPOMyCcKaeT €ro 3HauuTeabHO XYyxke. «Bkimamy
B MapHUKOBBIM »(p(deKT ra3oB, BXOIAIIMX B cocTaB arMmocdepsl 3emiu,

NpEe/ICTaBIICH B TaOIMIIE.

I'a3 ®opmyna  Bkaaa, %
BonasHoit map H,O 36-72
Jlnokcuy yriepoja CO, 9-26
Metan CH,4 4-9
O3o0H O3 37

MexaHu3M napHuKoBoro 3¢dexra WUIIOCTPUPYIOT PUCYHKH la u 10.
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Puc. la
» Kpusas 1 — pacuernslii ciektp uznydenust ConHia (¢ TeMnepaTypoit
dbotochepnr 6000 °C);
» KpuBas 2 — pacUCTHBIN CIIEKTP U3TyUCHHsI 3eMITH (C TeMIIepaTypou

noepxHocTH 25 °C)

Puc. 16

[Tornomenne (B MPOLEHTHOM OTHOLIEHWH) 3€MHOM aTMoc(hepoil W3IydeHHUs
Ha pa3HbIX JuiMHax BoiH. Ha ydactke cnekrpa ot 10 10 20 MKM HaxoAsTCS TTOJIOCHI
norjomieHus nappakpacHoro mamydeHus: mosnekynamu CO;, H,O, O3, CHs. Onu-

TO Y TOTJIOIIAOT U3JIyYEHUE, MPUXOASAIIEE C TOBEPXHOCTH 3EMIIH
3ananue 1
KakoBa nnuHa BOJIHBI, Ha KOTOPYIO MPHUXOAUTCS MaKCUMyM MHGPaKpacHOTO
U3NIydeHuss 3eMJid TMpU TeMmIepaType mnoBepXHocTHoro cios 25 °C? Otser

3aIIMIIUTC C TOYHOCTBIO J0 LICIIBIX.

Ortger: MKM.
Otser: 10
BriOpaHn BepHbIi OTBET 1 Gamn
JlaHBI TpyTUe OTBETHI, WIIH OTBET OTCYTCTBYET 0 GamnoB
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BriOepute Bce BepHbIE YTBEPKACHUS O MAPHUKOBOM 3 (dekTe Ha 3emMIie.

1. Buaumoe u3zinyyeHue, COOTBETCTBYIOIIEE MAKCUMYMY COJIHEYHOTO CIEKTpa,
IOPOXOAUT CKBO3b aTMOC(EPY MPAKTHUECKHU OECTIPENTCTBEHHO.

2. UWudpakpacHoe u3llydeHHE C JJIUHOM BOJHBI, MpeBbimarome 10 Mk,
NPAKTUYECKU HE TPOXOJUT 3a MPEAEIIbl 3eMHON aTMOC(EpHI.

3. Atmocdepa 3eMiH NOTHOCTHIO MOIJIOIaeT BUANMOoe u3nyuenue CosHua.

4. TlapHukoBblil 3pPeKT 0OBIICHIETCA BHICOKOW TEIIONPOBOAHOCTHIO 3€MITH.

OtBer: 1, 2

Br10OpaHb! 1Ba BEpHBIX JIEMEHTA OTBETA 2 Gamna
Bb10paH TOJIBKO OWH BEPHBIN 3JIEMEHT OTBETA, U IPYyrUe 3JIeMeHThI 1 0an
HE BbIOpaHBI

JlaHbI Ipyrue OTBETHI, WIIK OTBET OTCYTCTBYET 0 GamioB

3aganue 3

B Hactosimiee BpeMsi MHOTME YYEHBIE CXOISATCS BO MHEHHUM, YTO OTMEYAETCS

rJ100aJIbHOE MOTEIJIEHUE, T.€. MPOUCXOAUT MPOLECC MOCTEIEHHOI'0 POCTa CpeHEN

rOJI0OBOM Temmeparypsl arMochepsl 3eman 1 MupoBoro okeana. Huke mpuBeaeHs
OTPBIBKU U3 HEKOTOPBIX CTATEM.

B kakux mcrounnkax nH(OpPMAIMU aBTOPHI CKIIOHHBI CYUTATh, YTO TIOTEIIICHUE

KJIMMaTa CBSI3aHO TJABHBIM 00pa3oM C TMOBBIIIEHHEM B aTMocdepe colep KaHus

YTJICKUCJIOIO raza?

HUcrounuku OTpbIBKH
HH(pOpMaALHU
1. ['moGanbHOE MOTEIIEHNE SBISETCS OJHUM M3 HauboJee 3HaAYUMBIX

MIOCIIEJICTBUN aHTPOIIOT€HHOTO 3arpsi3sHeHUs Orochepsl.
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3a nocnennue 200 seT B pe3ynbTaTe aHTPOIOr€HHON ,IIGHTGJILHHSETI;I.
collep)kKaHhe OKCcHaa yriepoaa B aTtMocdepe Bo3pocio Ha 25%.
CBsi3aHO 3TO, C OJHOM CTOPOHBI, C WHTEHCUBHBIM C)KHUTaHUEM
MCKOIIAEMOro TOIUIMBA: Ta3a, He(PTH, CJaHUEeB, yrid W Jp.,
a C JAPYrol — C EXKEroJAHblM YMEHBIICHUEM IUIOIIANEH JIECOB,
KOTOPBIE SIBJIIIOTCS OCHOBHBIMU TMOTJIOTUTENSIMU YTIIEKUCIIOr0 ra3a.
[Ipy HBIHENTHUX TEMIIaX WCIOJAB30BAHUS YIriia W HedTH
B Omkaiiimue 50 JieT MpOorHo3upyeTcs OBBIIIEHNUE CPEIHET010BOM
TeMIepaTypsl Ha miaHere B npenenax or 1,5 C (6iau3 skBaTopa)
70 5 C (B BBICOKUX IIUPOTAX)

[IpyunHamMu  r7100aLHOTO  MOTEIJIGHUS]  MOTYT  CIIYXHUThb
€CTECTBEHHBbIE IHUKJIBl M3MEHEHUs aTMocdepbl, COTHEUHas
AKTUBHOCTb, W3MEHEHHE OpOWUTHl 3eMiid, TAPHUKOBBIE Ta3bl
Y MHOKECTBO JPYTUX MIPUYUH

WccnenoBanusi MOKa3bIBAIOT, 4YTO B JIYYHUCTOM TEIUIOOOMEHE
kocMoc  — 3emua  60%  Bcex  BHIOB  H3IYYEHHUS — —
0T yAbTpauoIIETOBOrO 10 MHPPAKPACHOTO — ONPENENSIOT Maphbl
Boabl, a CO,; — Tompko 4%! Ha camom nene AelCTBUTEIBHO
npobiema CO; CyllecTBYET, HO 3TO HE KJIMMAT —3TO SKOJIOTHs

Ha pucyHke npuBeneHbl KpuBble M3MeHEHUs1 KoHUeHTpauuu CO;
B armoc(epe u Temmeparypsl 3a mnocieanue 160 000 mer. Dtm
JNAHHBIE TIOJIYYEHbl aHAJIU30M COCTaBa BO3AYLIHBIX MY3bIPbKOB

B TOJIIIIE JICTHUKOB AHTApKTHU/IBI.
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OrkioHeHHe OT TeKyueil
cpeaneii remneparypsi, °C

-5

-10

| 1 l
160 120 80 40 0
TblCﬂ‘Hl JIeT 40 Hamero Bpemenn

Konuenrpawis CO2% Yposenb 1990-ro rona

0,030 7
0,026 4

0,022 4

0,018 | | l
| I I
160 120 80 40 0
TeicauM €T 10 HALLIErO BPEMeH!

['paduku CBUAECTENBCTBYIOT, YTO CPEAHSIS TeMIeparypa Ha 3emiie
OJTHO3HAYHO CBs3aHA C KOHUEHTpalMed YIIeKHUCIOro rasa B €€

atMocdepe

Otser: 1, 4

BriOpanbl Ba BEpHBIX 3JIEMEHTA OTBETA 2 Oamna

BriOpaH TOJIBKO OJIMH BEPHBIN 2JIEMEHT OTBETA, U JPYTHE dJIEMEHTHI |1 6asn

HE BbIOPaHbI

JlaHbl Ipyrue OTBETHI, WJIA OTBET OTCYTCTBYET 0 6ayoB

3ajganuc 4

SIpKO BBIpaKEHHBIM MAPHUKOBBIM 3PGEKT —3T0 TO, 4TO OTIM4Yaer Benepy

OT JPyTuX IUIaHeT. PasHuIa MeX 1y TeMIIepaTypou Ha OBEPXHOCTH BeHepsl u Ton

TEMIEepaTypoil, KOTOpyr0 HMena Obl 3Ta IJaHeTa, ecid Obl y Hee He ObLIo
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atmocdepsnl, coctasisier okono 500 °C. Oto orpomuas mudpa (Ha 3emiie oHa

paBHa nipumepso 30 °C).

C moMONIBI0 CPaBHUTEIBLHOW TaOJIMIIGI,

HpPIBCIIGHHOﬁ HWKC,

Ha30BUTC

(bakTopbl, KOTOPHIE MOTYT OOBSICHATH CUIIbHBIN MapHUKOBBIN 2 dekT Ha Benepe.

DUsMYeCcKHe XAPAKTEPUCTUKHN nnaHe#Mepxypuﬁ Benepa SemnA IMapc
Macca (B maccax 3emnu) 0,055 0,816 1,00 0,107
NuameTp (B AUaMeTpax 3emnu) 0,382 0,949 1.00 0,532
MnoTHocTs (ricm®) 0,43 5,24 5,52 3,95
Mepuop BpaleHUA 58,8 cyToK 243 cyTok (0bpatHoe)23 4 56 mMuH |24 4 37 MKH
ATmocchepa: MNpakTudeckk HeT|35 atm 1am 11150 atm

. LasneHue 96,5% CO, 78% Ny 95% CO5

+ XMUMWYECKUIA COCTaB 3,5% Ny 21% Oy u ap|2,5% Ny 1 ap.
Temnepatypa nosepxHoctu, ?C +430 gHem; +480 ot +50 anem; |OT +15 no —60 gHem;

—170 Ho4bio —80 noueto | -120 Houbto

Yucno cnyTHUKOB Het HeT 1 2
HazeaHuA cnyTHUKOB B B NyHa DPaoboc v [Jeimoc

Bo3MOXHEIN OTBET

1) Hanuuue ovyens mnoTHOM atMocdepnl y Benepsl (atmocdhepHoe naBiaeHrEe Ha

noBepXHOCTH BeHeprl B 95 pa3 Bbllle aTMOC(HEPHOro 1aBJICHUS Ha TOBEPXHOCTU

3emuin).

2) Atmocdepa Benepsl Ha 96,5% cocTONT U3 MaAPHUKOBOTO ra3a (YrJIeKUCIOro

rasa).

[IpuBenens! 06a dakTopa

[IpuBeneH ToabKO OJIUH U3 (HaKTOPOB,

NJIN

[TpuBenens! 1Ba GaxTopa, HO OJUH U3 HUX OIMTUOOUYEH

I[aHBI APYTUC OTBCTHI, NJIN OTBCT OTCYTCTBYCT

85

2 Oaiua

1 6amn

0 0aJutoB



[TapaukoBbIii  3PdekT B NPUBEACHHBIX BBHINIC 3aJaHUIX 06C}’>I(I[¥TC;I
B KOHTEKCTE I100aIbHOM CUTYAIUH.

3aganus 1 U 2 mpoBepsAOT yMEHUE MPUMEHSITh €CTECTBEHHO-HAYYHOE 3HAHUE
JUISL aHajiu3a CUTYyalluM WM TMpoOJieMbl (KOMIIETEHILIMSI «HAy4YHOE OOBSICHEHUE
SBICHUNY). 3amanue 1 uMeeT HU3KUN ypOBEHb CIOKHOCTH, 3aJaHue 2 — CPEIHUM
YPOBEHb.

3agaHue 3 CpPEAHEro YPOBHS CIIOKHOCTH HAIIPABJIEHO HAa NPOBEPKY YMEHUS
pacno3HaBaTh NPEANOIIOKEHUS (JAOIMYILIEHHs), ApT'YMEHThl U OMUCAHUs B HAYYHO-
HOMYJISAPHBIX TEKCTaX (KOMIIETEHLMSI «MHTEPIIPETALUs TaHHBIX U HCIIOJIb30BaHUE
HAy4YHBIX J0KAa3aTEIbCTB IS MOJYyYEHHs BBIBOAOBY). [Ipy BBINOTHEHUM 3aJaHMS
ydamuecs JOJDKHBI TO3HAKOMHUTBCA C OTPBIBKAMM M3 pPa3HbIX HAay4YHBIX
UCTOYHMKOB MH(QOpPMAIMM M ONPENEIUTh, B KakKuX M3 HHUX [PUBOJATCS
JI0Ka3aTeIbCTBA B MOJIb3Y TEOPUU TT100aTBEHOTO MOTETICHHUS.

[Ipn BbIONHEHWN 3afaHus 4 ydamuyecs JOKHBI NPOAEMOHCTPUPOBATH
OCBOCHHME YMEHUI HAXOJAUTh HEOOXOJIMMBbIE JaHHbIE B UCTOYHUKAX MH(OpMAIUH,
NPEICTaBIIEHHON B pa3nu4HOd (opme (MpU BBINOJHEHUU 3aJaHusl 4 yyariuecs
paboTaloT ¢ TaOJIMYHBIMU JIaHHBIMH). 3ajaHve 4 UMEeT CpEeAHUl YpOBEHb
CJI0’)KHOCTH.

Tema «CBeToBBIC SIBJICHUA»
Komnanexcnoe 3a0anue «I]eemosoe 3penue y H#cugomuvlx»

N3 Bcex CymIeCTBYIOIIMX YYBCTB LBETOBOE 3PEHUE TPYIHEE BCETO IOANACTCS
U3y4YeHUI0. YOeauTeabHO JO0Ka3aTh, 4YTO Kakoe-TMOO JKUBOTHOE oO0Jagaer
LBETOBBIM 3PEHHEM, MOYKHO C IOMOUIBIO TIHIATEIBHBIX OIBITOB C YCJIOBHBIMHU
pedaekcamu.

VYyensle npoBenu OONBIIYIO CEPUI0 SKCHEPUMEHTOB, B KOTOPBIX pa3HbIE
KUBOTHBIE, JJI TOTO YTOOBI NOJYYUTh MHUILY, JOJKHBI ObLIU MOAHUMATH KPBILLIKH
AIIMKOB, OKPAIICHHBIX B KPAaCHbI M Cepblid I[BET OJMHAKOBOM SIPKOCTH (THILY
BCEI/Ia KJIaJH B ALIMK KPAacCHOro 1BeTa). Pe3ynbTarhl 3TUX ONBITOB MOKA3alH, 4To,

HalpuMmep, 30J0THUCTBIE XOMSYKM C OJMHAKOBOW BEPOSITHOCTBHIO OTKPBHIBAIU
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KPBIIIKH 000WX SIUKOB, TOT/Ia KaK 00€3bSHBI YKE MOCII€ HECKOJIBKUX THEH YETKO
Y3HABAJIM SIUK C KOPMOM.

3ananue 1

Kaxkue BBIBOJABI MOJKHO CACJIAaTb Ha OCHOBAHHH IIPOBCACHHOI'O I/ICCJ'IGI[OBaHI/IH?

BriGepute U3 nepeyHs: Bce BEpHbIE YTBEPKIACHUS.

1. OOGe3bsiHBI 00JIaIAI0T TAKUM K€ IIBETOBBIM 3PEHUEM, UTO U YEIOBEK.
2. 30JIOTUCTBIC XOMSYKH BUSAT OKPYIKAIOIIUIA MUP B CEPOM IIBETE.

3. O06e3bsHbI pa3NIUyaloT KPaCHBIM W CEphId 1BETA, HO HE PA3IMYaOT 3€JICHBIN

OBCT.
4. 30JI0THCTBIC XOMSYKU HE OTJINYAIOT KpElCHBIfI IBCT OT CCPOTO.
5. HBCTOBO@ 3pCHUC Y ) KUBOTHBIX PAa3JIMIaACTCA.

OtBet: 4,5

Br10panbl 1Ba BEPHBIX 3JIEMEHTA OTBETA 2 Oamna
Bb10paH TONbKO OAMH BEPHBIN 2JIEMEHT OTBETA, U ApYyrue 3JaeMeHThl 1 Oal
HE BBIOpaHBI

JlaHbI IpyTUE OTBETHI, WJIK OTBET OTCYTCTBYET 0 6amoB

3ananue 2

JloctatouHo 3a0aBHBIA HKCIIEPUMEHT ObLI MpoBeAeH ¢ MUHrBHHaMu. Ha kpato
KOJIOHUM THHTBUHOB Ha OEJIOM CHETY pACHOJOXKUIM Kydd OeNbIX M KpPaCHBIX
KaMmelkoB. KaMelku rnokasaiuch MUHIBUHAM OY€Hb YJOOHBIM MaTEpHUATIOM ISt
THE3]l, U OHM Hayalu NEPETACKUBAaTh KaMEWIKUM K CBOMM mnonpyram. OpHako
NUHTBUHBI HE JIIOOSAT JAleKO XOJUTh 3a KaMeNIKaMH U HUCIOJB3YIOT JI00YIO
BO3MOXKHOCTb, 4YTOOBI YKpacTb HUX Yy CBOUX coceaeil. B pesynaprare kamuu
MEJJICHHO TEPEIBUTAIUCh MO KOJIOHMM ITMHTBUHOB II0 MEPE TOro, KaKk WX

BBIKPAJIBIBAJIA U3 OJHOTO THE3/A U NEPEKIAABIBAIN B APYroe. DKCIEPUMEHTATOPHI
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3aMCTHIIM, 4YTO KPACHBIC KaMCIHIKH IIPOABHHYJIHNCH OAJIBIIC 6eJ'II>IX, n cacialin
BBIBO/I, YTO ITMHI'BHHBI 6CJIOMy IBCTY MPCAIIOYUTAIOT KpaCHBIﬁ.
SBnsiercs mu BBIBOJ SKCIICPUMCHTATOPOB JOCTATOYHO o6ocHoBaHHBIM? OTBET

ITOACHUTC.

Bo3MOxHBIN OTBET

BriBon He siBisieTcss 000CHOBaHHBIM. bernble kaMelk Ha OeToM CHEry
HNPAaKTUYECKU HEPA3IUYUMBL. DTUM MOKET OOBSICHATHCS MPEANIOYTUTEIbHBIN
BBIOOP MMHTBUHAMU KPACHBIX KAMEIIIKOB

JlaH BEpHBIN OTBET, U NPUBENECHO MOICHEHUE 1 Gamn

JlaHbI Ipyrue OTBETHI, WIIK OTBET OTCYTCTBYET 0 6amoB

KoHTekcT koMIiekcHOTo 3a1anus «L[BeToBoe 3peHne y KUBOTHBIX)» MOCBSIICH
ONMCAHUIO PE3YyNbTaTOB HCCICNOBAHMUN IIBETOBOTO 3pPEHUS Y 30JOTHUCTBIX
XOMSYKOB, O0€3bSIH W MUHTBHHOB. JTO TPUMEP MEXIPEIMETHOrO0 KOHTEKCTa
(¢u3uka u 6uonoOrUs), TaK Kak BOMPOCHI, CBSA3aHHBIE C OCOOCHHOCTSIMU 3pEHUS, B
pa3HBIX aCMEKTax HM3Y4aroTCsl B IIKOJBHOM Kypce Kak (PM3WKH, TaK U OMOJIOTHH.
[IpuBeneHHple TpUMEpHl 3aJaHUll, CBA3AHHBIX C OCBOCHHEM KOMIIETCHLIUU
«MTOHUMaHHE OCOOEHHOCTEH eCTECTBEHHO-HAYYHOI'0 HMCCIIEAOBAHUSA», OJMHAKOBO
YCIIELTHO MOT'YT UCIIOJIb30BaThCS B Y4EOHOM IpoLecCce KaK yuuTeneM (pU3nKu, TaK
U yIUTeJIeM OHOJIOTHH.

3amanue 1, cpenHero YpOBHSI CJOKHOCTH, HpPOBEpsAET CHPOPMUPOBAHHOCTD
YMEHHS Je1aTh BBIBOJABI MO TMPEACTABICHHBIM pe3ylbTaTaM WCCIICOBAHHS, a
3aJlaHue 2, BBICOKOTO YPOBHS CII0KHOCTH, — YMEHHS OIICHUTh CIIOCO0 MPOBEACHUS

HCCIICA0BaHMsA, HAACKHOCTD JaHHBIX U 1IOCTOBCPHOCTDH 00BSICHEHHIA.
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IIpumepsbl U XapaKTEePUCTUKU KOMILIEKCHBIX 3aJaHuii A5 9-ro Kaacea
Tema «MexaHu4eckue KoJ1e0aHUA U BOJHBD)
Komnnekcnoe 3a0anue «Ilpozno3 zemnempsacenuiny

HexoTopbie BUIbI NMPUPOAHBIX KAaTacTpod B 3HAUUTEIBHOU Mepe MOIIAI0TCS
MPOTHO3Y: HAYaJl0 M3BEPKEHUSI BYJIKAHOB, BpeMsl MPUXOJa W BBICOTA BOJIHBI
yHamu. {5 3emiieTpsiceHui MpOrHo3 MoKa MOJIYYUTh HE YAaeTcsl.

B pesynbraTe cucremaTu3alMyd JIaHHBIX OBbUI YCTAHOBJIEH Psii TUIHUYHBIX
SIBJICHUW, KOTOpbIE MOTLYT  CIYXWUTb  OINEPAaTUBHBIMU  NIPEABECTHUKAMU
semuerpsicenuii. K HuUM oOTHOcATCS (OPIIOKH, aHOMalbHBIE aTMOCGhEpHbBIC
SIBJICHUSI, W3MEHEHUS YPOBHS TPYHTOBBIX BOJ M HUX XUMHUYECKOrO COCTaBa,
0OeCTOKOMHOE TTOBEICHUE JKUBOTHBIX.

CoznanHass cucteMa HAONIOACHWM  (UKCHPYET POCT uuciaa  CialbIxX
3eMJICTPSICEHUN,  KOTOpble  MPEAIIECTBYIOT  CHJIBHOMY  3€MJIETPACEHUIO
(dopirokoBasi akTUBHOCTH). B codyeranuu ¢ JapyrumMu SBICHUSIMH (POPIIOKOBAS
AKTUBHOCTh  MOXET  CIY)XHUTh  OINEPATUBHBIM  MPEIBECTHUKOM  KPYMHBIX
3emiieTpsicenuil. Tak, Hanpumep, Kuraiickoe ceiicMonornueckoe OHOpoO Ha 3TOM
OCHOBAaHMM HAyaJi0 HBaKyallMI0 MIWUIMOHA 4YEIOBEK 3a [JIeHb JI0 CHJIBHOTO
3emuierpsicenuss B 1975 romy. XoOTS TOJNOBHHE KPYIHBIX 3E€MIIETPSICEHUN
OpeAlecTByoT (OPIIOKH, W3 OOIIEro Yucia HEOOJbIINX 3EeMIICTPACEHUN
dopmokamu  ABIsItOTC  Toiabko  5-10%. DTo0 YacTto TOpOXKAAET JIOKHBIC
NpEeAYNpPEKICHHUS.

3ananue 1

N3 npenokeHHbIX HHMXKE OTPBIBKOB HAyYHBIX CTaTel O 3eMIIETPSICEHHSIX
BbIOEpUTE TE, B KOTOPBIX UAET pedb 00 aHOMAJIbHOM M3MEHEHUHU T'PYHTOBBIX BO/I,
NPEAIIECTBYIOMEM 3EeMJICTPSACCHHUIO. 3alUIlUTe HOMEpa, KOTOPhIMH OHH
0003HaYEHBI.

1. OObIYHO cyHWTaETCs, YTO THUMOLIEHTPHI 3EMJIETPSICEHUM TPYHIUPYIOTCS Y

rpaHul] JUTOCHEPHBIX IUIUT W TPAaHUI] OJIOKOB, COCTaBISIOUIMX IUUTHI. Bompoc
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O TOM, 4YTO HPEJACTaBISAIOT COO0OM 3TH TIpaHMIbl, B YacCTHOCTH KaKoBa MX
TEOMETPHUS, 10 KOHIIA HE BBISICHEH.

2. PesynbTaThl HCCIEOBAaHUN MOATBEPXKIAIOT, YTO TPEBOXKHBIM MpU3HAK
B U3MEHEHUAX YPOBHS BOJbI B CKBaKMHAX OTHOCUTCS K IMOJIE3HBIM IPEIBECTHUKAM
3emiieTpsiceHuidi. Ho ¢ y4eTroM ero OTHOCHTENbHO HEBBICOKOH 3(()EeKTUBHOCTH
UCITOJIb30BAHUE ATOTO MPU3HAKA ISl OLIEHKU CEHCMHYECKON OMTACHOCTH BO3MOYXKHO
TOJIBKO B KOMIUIEKCE C IPYTUMH CEMCMOITPOTHOCTUYECKUMH TAHHBIMH.

3. ITlepen Uyiickum 3eMIETPACEHHEM MECTaMU Ha TOBEPXHOCTH TOYBBI
BHE3AITHO IOSBWINCh MHOXKECTBEHHBIE KIIHOYM, W3 KOTOPBIX CTaja JOCTATOYHO
OBICTPO TOCTYIATh BOJA.

4. B mwacrosmiee BpeMs HAKOIUIEH OOIIMPHBIM MaTepuan IO MPOTHO3aM
BO3HMKHOBEHHUS  CWIBHBIX  3€MJIETpACEHUMM Ha  mosnyoctpoBe  Kamuarka
U Tpuwieralmux TteppuTopusax. HacuurtbiBaercs Oonee TpUALATH METOAMK
NPEACKA3aHUs 3€MJICTPSCEHUI, aBTOPhl KOTOPBIX HANPABISIOT CBOU IIPOTHO3bI
B Kamuarckuii ¢uiman Poccuiickoro -»KCHEpTHOrO COBETa IO IPOTHO3Y
3EMJIETPSACEHUN, OLIEHKE CENCMUYECKON OITAaCHOCTU U PUCKA.

OtBert: 2, 3

BriOpanbl 1Ba BEpHBIX 2JIEMEHTA OTBETA 2 Oamna

BbIOpaH TONBKO OJIMH BEPHBII 3JIEMEHT OTBETA, U IPyrue 3JIeMeHThl | Gam

HE BbIOpaHBI

JlaHbI Ipyrue OTBETHI, WJIK OTBET OTCYTCTBYET 0 GamioB

3ananue 2

17 suBapst 1995 roma B Kobe (AAnoHus) mpou30LII0 KPYIMHOE 3eMIIETPSICEHUE
cuwion 7,3 Oamma mno mkaine Puxrtepa. B TedyeHHe HEKOTOPOro BpeMEHU
710 3€MJIETPSCEHHs U3MEPSIach KOHLUEHTpALUsl HOHOB XJIOpa B MOA3EMHBIX BOJAxX

(cM. pHUCYHOK).
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Cl- (ppm) 5

—

1904 1995
romgpl

Kaxkoe u3 MCPCUNCIICHHBIX B TCKCTC SIBJICHUU B HJaHHOM ClIy4dac¢ MOXHO CUHHTATDb

peBECTHUKOM 3emieTpsiceHusi? OTBeT 000CHyTe.

B0o3MOXHEBIN OTBET
AHOMaNbHOE U3MEHEHNE XUMUYECKOT0 cocTaBa Bojbl. CornacHo rpaduky mnepen
3eMIICTpsICEHEM HaOJII0TaJICsl aHOMaIbHBIN POCT KOHIICHTPAIIMH HOHOB XJI0pa B

IIOA3CMHBIX BOJax

JlaH BEpHBIN OTBET, U IIPUBEACHO ITOSICHEHHUE. 1 Gann
JlaHbI IpyTrUe OTBETHI, WIK OTBET OTCYTCTBYET 0 6ayoB
3ajanue 3

B 1975 romy kuTalCKUM CHEUaIMCTaM YAaJoCh MPEACKa3aTh CHIbHOE
XaW4eHTCKoe 3eMJIeTpsACceHue Cuwiol 7,3 0ajia M CHacTH >KU3HU ThICSY JKUTENEeH
Xaituenra. 4 ¢espans 1975 rona, B 14 yacoB, mocie cepuu ciabbIX TOIYKOB —
BO3MOXKHBIX (POPIIOKOB — OblIa OOBsIBIEHAa 0O0Ilas TpeBOra, JIOJICH BHIBEIU
u3 31aHMi, a B 19 wacoB 36 MHHYT DOCIENOBaJ CWIBHEWIIWHA TOJIYOK,
paspymuBinii 90% Bcex coopyKeHul ropoaa.

OnHako B JaIbHEHINIEM /IS PsAJia aHAJIOTUYHBIX CIIy4aeB TPEBOTa, OOBsBIIsIeMas

ceficMolioraMi TIPU HAJMYUHM CEPUM CJIA0bIX 3EeMJICTPSICEHHM, OKa3bIBaJlach
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JIOKHOM. SIBJISIETCS U 3TO J0Ka3aTeILCTBOM TOr'O, YTO Clla0bIe BGMHeTpHCGHﬁ; He
MPEAIIECTBYIOT CHIIbHBIM? OTBET MOSCHUTE.

Bo3MOXXHBIN OTBET

Her, ne sasisiercsa. CoritacHO CTaTUCTHKE ¢lIa0bIe TOMYKHU TOJIBKO B 5—10%

CIIyJaeB SIBISIOTCS (OPIIOKAMU

JlaH BepHBIN OTBET, U NMPUBEICHO MOSICHEHUE 1 Gamn

JlaHbI IpyTUe OTBETHI, WJIK OTBET OTCYTCTBYET 0 6anoB

Kontekct koMmiuiekcHOro 3amanusa «lIporno3 3emmerpsiceHui» CTPOUTCA
no cojepxarenbHoMy 050Ky «llpomecchl W sIBIEHHS B HEKHUBOW MPUPOJIEH,
OTHOCHUTCS K CUTYalluH, paccMaTpHUBalolel MpoOjaeMbl ri100aabHOr0 3HaYEHUs, U
BKJIFOYAET Pl 3aJaHUM.

3ananue 1 (cpeaHuil ypoBEeHb CIIOKHOCTH) HalpaBlIEHO HA MPOBEPKY YMEHHI
pacro3HaBaTh MPEANOI0KEHUS, apTyMEHThl U ONUCAHUS B HAYyYHO-TIOMYJISPHBIX
TeKCTaX (KOMIIETCHIUSI «UHTEPIPETAUS JTaHHBIX WU HCIOJIb30BAHUE HAYYHBIX
JIOKa3aTEeNbCTB JIJISl TOJIYYEHHUS BEIBOJOBY).

3agaHusi 2 U 3 BBICOKOTO YpPOBHSI CIIO)KHOCTHM OTHOCSITCS K KOMIIETEHIIUU
«IIOHUMAaHHE 0COOEHHOCTEMH €CTECTBEHHO-HAYYHOI'0 UCCIIEOBAHUS.
[Ipy BBINOTHEHUM 33aIaHUS 2 yYaIIMECS IOJKHBI IPOAHAIM3UPOBATH PE3YJIbTATHI
UCCJICIOBAHUM, TIPE/ICTABIICHHbIE B BUJE Tpaduka, ¥ CIAeNaTh COOTBETCTBYIOIINE
BBIBOJIBI. 3a/ilaHue 3 mpoBepseT cPOPMUPOBAHHOCTh YMEHHMM OLIEHUTH CIIOCOOBI,
KOTOPBIE€ UCIIOJIB3YIOTCS JIJIsi 00ECIIeUeHUs HaJIeKHOCTU JaHHBIX U JJOCTOBEPHOCTHU
00BSICHEHUH.

Tema «M3ay4yenue cBera»
Komnaexcnoe 3a0anue «Ceemoouoont»

C pa3BUTHEM SJEKTPOTEXHUKU TPAJAUIMOHHAs JaMIla HaKaJWBAaHUS MEpPECTaeT

OBITh €MHCTBEHHBIM BApUAHTOM JIJISi OCBEIEHHUs XWibs. Ha cMeny el mpumuim

CHauajia JIIOMHHECIIEHTHbIE, a 3areM U cBeroauoanbie (LED) mcTouHuku cBera.
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C COJIHCYHBIM CIICKTPOM U JIaMIIOM HaKaJIMBaHUS.

OHEBHOWM CBET

700 600 500 400

[nuHa onHbl (HM)

JTAMIMNA HAKAJTUBAHUA

700 600 500 400

LnvHa sBonHbl (HM)

CBETOANOAHAA NAMIMA

700 600 500 400

LOnuHa sonHbl (HM)

CBeroguonHbie JlaMIibl — 3HEProdPeKTuBHbIC, SpKHUE, Oe30macHble IS
OoKpyxkaromeid  cpenpl. CBETOAMOOBI  OTHOCATCA K  IMOJYNPOBOJHUKOBBIM
YCTPOMCTBAM M CHOCOOHBI JaBaTh CBETOBOW TMOTOK pa3HOrO CIEKTpa —
¢ TIpeo0JIaJJaHueM CUHET0 CIIEKTPa MU KPACHOTO C JKEJIThIM.

[[BeT u3nydeHMs JlaMHI XapaKTEpHU3YyeTCs LBETOBOM TEMIIEPATYPOM, KOTOpas
MMEET MUPOKUHN JUaINa30H:

1) mo 2800 K — Temuiblif »KeNThIi CBET ¢ KpPAacHBIM OTTCHKOM (aHAJIOTWYCH

JaMIiaM HaKaJMBaHUs HEOOIBIIIONW MOIITHOCTH);
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2) 3000 K — rerutblii Oeblii CBET C KEITHIM OTTCHKOM;

3) 3500 K — ecTtecTBeHHBIN HEHTpaIbHBIN O€JIbIl CBET;

4) 4000 K — xomoaublii Oeiblii (XOPOIIO OCBEIIAET IMPOCTPAHCTBO, MOIXOIUT
JUISl KyXHHU, O(pUCOB, KAOMHETOR);

5) 50006000 K — ngHeBHOW cBeT (OYCHb SPKHHA, MOIXOIUT TOJBKO
JUIS1 TPOU3BOJICTBEHHBIX MOMEILICHHH);

6) 6500 K wu Bbimie — XOJOAHBIA JHEBHOW C TOJyOOBaTHIM OTTCHKOM
(mpuMeHsieTcss B OONBHHUIIAX, TEXHWYCCKHX IOMENICHUsX, Tnpu  (oTo-
1 BUJICOCHEMKE).

[Ipu mokymke JamIibl Ha YITAKOBKE MOXHO YBUIETh yKa3zaHUE Ha (PaKTUYECKYIO
MOIIIHOCTh  (TOTPEOJISIEMYIO DJIEKTPUYECKYIO MOIIHOCTh) W HDKBUBAJICHTHYIO
MOIIIHOCTh (MOIIHOCTh u3NyueHus). B Ttabmune ykazaHbl MOIIHOCTH IS
CBETOAMOJHBIX JIAMI, HMEIOIIMX HKBUBAJICHTHYIO MOIIHOCTh M3IYYEHUS C

YKAa3aHHbIMU JIaMIIaAMH HaKaJIMBAHU .

Jlamna nakaauBanusi, Br CBeroanoanas jamna, Bt

20 2-3
40 4-5
60 6-10
75 10-12
100 12-15
150 18-20
200 25-30

3apanue 1

BriOepute Bce BepHbIE YTBEPKIAEHUS O JIJAMIIaX OCBEILICHHS.

1. JIlammbl HaKaIUBaHUS OTHOCSATCS K C—)HGpI‘OG)(b(I)eKTI/IBHBIM JJaMIIaM.

2. Jlamna HakaJIuBaHHS JacT JIMHEHYAThIN CIICKTP HU3JIYUYCHHUA, a CBCTOANOJIHAA
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JlaMI1a — CIUTOIIHOM CHEKTP U3Jy4YEHHUS.

3. MakcuMyM U3Iy4eHHs] B CIEKTpPE CBETOAMOJA OMPEIEISeTCs IBETOBOU
TEeMIIEPaTypOi.

4. Tlo MHTEHCUBHOCTH M3JIyY€HHUS CBETOAMOIHAs Jiamma MoulHocThio 20 Bt

COOTBETCTBYET JIaMIle HaKaauBaHus npumepHo B 150 Br.

OTBer: 3, 4

Br1Opansl 1Ba BEpHBIX 31€MEHTa OTBETA 2 Gamna

Br16pan TONBKO OJTMH BEPHBIM SJIEMEHT OTBETA, U IPYTUe MJIEeMEeHThl | | Gam

HE BbIOpaHBI

JlaHbl Ipyrue OTBETHI, WK OTBET OTCYTCTBYET 0 GamnoB

3ananue 2

3eneHo-rony0asi 4acTh CIHEKTpa OKA3bIBA€T IOJIOKUTEIBHOE BO3JECHCTBHE
Ha BBDKMBA€MOCTh U pa3Mepbl JIMUMHOK pbIO, YCKOpSET TEMI POCTa MOJIOJH,
ylydiiaer oouee GpU3noaI0ruyeckoe COCTOSHUE 0COOEH.

Kakyto u3 cBETOJMOHBIX JIaMII, CIIEKTPbl KOTOPBIX MPEICTaBICHbI Ha PUCYHKE,

Jydlic UCII0JIb30BaThb JJIA aKBapI/IYMa? OTBeET NOsICHUTE.

100 0100 1
B S
{80 4 80
-
5 5
:60- 260-4
=
é-w. §4o.
=
£ 20 £ 2]
- —
0 0J
400 500 600 700 400 500 600 700
Jmena BoaHs! (HM) Jnuaa pomas! (HM)
Jlamma 1 Jlamma 2
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Bo3MOXHEIN OTBET

Jlammy 1, xoTOpas xapakTepuszyercst 601ee X0JI0JHbIM CBETOM.

MHTEeHCUBHOCTH H3JIYYCHUA B CHHE-3€JICHOM 4YacTU CIICKTpPAa IJIA JIAMIIbI 1 6OJ'IBIHC,

qyeM IS JIaMIIBI 2

JlaH BEpHBIN OTBET, U NPUBENECHO MOSICHEHUE 1 6ann
JlaHbl Ipyrue OTBETHI, WIK OTBET OTCYTCTBYET 0 6amoB
3ajganue 3

Jlnst  onepauMoHHOW HEOOXOJMMO BBIOpaTh Jamily C XOJIOAHBIM CBETOM
Y MOIIHOCTBIO U3JyYEHHs, COOTBETCTBYIOIIEH JJaMIle HAaKaJIMBaHHUsI HE MEHEE YeEM
150 Bt. Hanpsixenue B cetu 220 B.

B Tabnuiie mpenctaBieHbl XapaKTEPUCTUKU HEKOTOPBIX CBETOIMOMHBIX JIAMII.
Kakas u3 nmamm (1-4) B HamOOJBIIEH CTENEHH COOTBETCTBYET MPEIbSIBISIEMbBIM

TpeOoBaHusIM? B 0TBeTe yKakuTe HOMED JIAMITHI.

Ne = Hanpsixkenue, B | MoumHocTs, Br llBeroBas Tremneparypa, K

1 170-265 10 3500

2 170-265 15 4000

3 200-240 20 6500

4 200-240 25 2700
Otser: 3
Bri6pan BepHbIi OTBET 1 Gamn
JlaHbl ApyTHe OTBETHI, UM OTBET OTCYTCTBYET 0 GamoB

Konreker  kommiiekcHoro  3agaHusi  «CBETONUOABI»  CTPOUTCS IO
comepkarenbHOMY OJIOKy «TeXHWKa W TEXHOJIOTMH B OBITY», OTHOCHUTCA K
CUTYaIlH, PAacCMAaTPUBAIONICH TPOOJIEMY, KOTOpash MOXKET HMETh JHUYHOCTHYIO

WIIH MECTHYIO / PETHOHAIBHYIO JIOKAJTU3AIHIO.
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3aganue 1 HUBKOrO YpOBHSI CIOKHOCTHM B paMKax KOMIIETECHIIMH «H&l?ﬁ{dé
OOBSICHEHHUE SIBICHUI» TPOBEPSET YMEHHE NPHUMEHSITh ECTECTBEHHOHAYYHBIC
3HAHMSI, TMOJYYEHHbIE MPU OCMBICIICHUH HH(OpPMAIMKM KOHTEKCTa, IJIs aHaIHu3a
CUTYaILMH UM TPOOIIEMBI.

3agaHusi 2 W 3 CpEAHEro YpOBHSA CIOXHOCTHUOTHOCSTCS K KOMIIETEHIIMU
GUHTEpIpeTausl JaHHbIX M MCIHOJb30BAHME HAYYHBIX JOKAa3aTEIbCTB IS
NOJIyYEHHs BBIBOJOB». 3aJaHWE 2 HAOpaBJIC€HO Ha IIPOBEPKY YMEHUU
AHAJIM3UPOBATh U MHTEPIPETUPOBATH JAaHHBIE, NIPEACTABICHHbIE B BUJE I'paduka,
COTOCTAaBIIATh TpaPUUEecKyr0 H BepOadbHyI0 HWHOOPMAIHMIO JIS PEIICHHS
yKa3aHHOU B 3aJaHuM MpoosieMbl. [Ipu BeIOTHEHUY 3ajaHus 3 yJaIIuecs! TOJKHbI
POJEMOHCTPUPOBATH YMEHUE HAXOJIUTh U aHATTM3UPOBATH HEOOXOUMBIC TaHHbIE,

IMpCaACTABJICHHBIC B BUAC Ta6JII/IHI>I.

XumMus

XWUMHUYECKHE 3HAHUS — OTO HEOTheMJieMass 4YacTh ecTecTBO3HaHUsA. OHHU
OTPAXKAIOT CIOKHBIM KOMILJIEKC OTHOLLIEHUI YEJIOBEK — BEUIECTBO — XKU3Hb U Jlajiee
BEII[ECTBO — MaTepHall — MpakTU4IecKas JesTeIbHOCTh. DopMupoBaHue B COZHAHUU
00y4arommuxcss XUMUYECKONM KapTUHBI MHUpa OO0ECreYMBaeT BbIPAOOTKY HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYPhl MBIIUICHUS W TIOBEJEHUS, YTO SIBISETCS OCHOBHOM
1EJIbI0 00IIero 00pa3zoBaHusl.

BaxkHblil aciekT XMMHYECKOr0 00pa30BaHUsI — 3TO MPHUKIIAIHASI COCTABISIONIAS
xuMu4eckoil Hayku. Cucrema o0miero oOpa3oBaHHs HaIlpaBieHA Ha OBJIAJICHUE
OOy4arolmMMHUCd  XMMHYECKMMH  3HAaHMSIMU B oObeMme, HeoOXOoAuMOM
JUISI IOBCETHEBHOM JKU3HMU.

IIpu onpenenenun conaepxaHus B ucciaenoBanun PISA  nmpumensiercs
NOJIYYMBIINM  TNPU3HAHUE  COBPEMEHHBIM  TOAXOJ, KOTOPBI  OCHOBaH
Ha UCIIOJIb30BAHUM TOHATHUNA «TPAMOTHOCTBb» U «KOMIIETEHTHOCTB». PaccMoTpum

Ha npuMmepax 3ananui PISA mogxonsl k (OpMHpPOBaHHIO €CTECTBEHHOHAYYHOU
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rPAaMOTHOCTH HAa YPOKaX XUMHH, PA3BUTUI0 KOMIIETEHTHOCTH B o6macTH
NPUMEHEHUS] XUMUYECKUX 3HAHUI.
IIpumepsl 3aganuii PISA nmo kypcey 8-ro kiacca
Tembl «Coun: kiaccupukanus, HOMEHKJIATYpPa, CIIOCO0bI MOJIyYeHHUS» ;
«CnoiicTBa coJieii»
3aoanue «Manaxumosas wKamyiKa»

Bce, kTo BHaen wuznenus W3 MallaXUTa, COTJIACATCS, YTO 3TO OJUH
W3 KPACUBEWIIMX MOJEIOYHBIX KaMHEH. YHHKAJIBHBIMU IO KPacoTe€ U pazMepy
MIPOU3BEICHUSMHU HCKYCCTBA M3 MaJlaXWTa MOT'YT CUMUTATHCA KOJIOHHBI y anTaps
NcaakueBckoro cobopa, a Takke ManaxuTOBBIM 3all B DPMHTaXKE, HA OTIEIKY
KOTOPOTO MOILLIO JBE TOHHBI MaJIaXUTA.

MajlaxuT H3BECTEH C AaHTUYHBIX BPEMEH, a €ro Ha3BaHUE IPOUCXOIUT
oT rpeueckoro malache — ‘manpBa’, Tak Kak IBET MaJlaxuTa HAMIOMUHAET SPKO-

3CJICHBIC JIMCThA 3TOI'0 PACTCHUA.

Cocrap manaxuta HeciaoxkeH — (CUuOH),COs;. B kpucTramuimueckoM BHIE
MaJaxXUT BCTPEYACTCS PEIKO, a CaMU KPUCTALIBI MUMCIOT HEOOJBIINE pa3Mepbl
U pa3HooOpasHyro ¢opmy: cdepouaHyro, CTONOYaTyl0, IUIACTUHYATYIO,
UTOJIBYATYIO.

Kak u mis Bcex kapOOHATOB, U1l MaJIaxuTa XapaKTepHa PEaKIusl ¢ KUCIOTaMH.
Tax, ¢ comsroit kucmoroit (HCI) Mmanaxurt yerko BCTymaeT B Peakiyio, MPU 3TOM
Ha TIOBEPXHOCTH MPOWCXOAWT IIHUIICHUE W BCIECHWBAHWE. AHAJIOTHYHO MOTYT
NPOTEKATh PEAKIIMU U C JPYTUMU KUCIoTaMu. Ecim e Harperb MajaxuT BBIIIE
200 °C, To oH modepHeeT, TaKk Kak oOpaszyercs mnopomok okcupa memu(ll),

IIpHu 3TOM OAHOBPCMCHHO BBIACIIAIOTCA IIApbl BOALI U YITICKHUCJIOTO Ia3a. 06paTHa;1
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peakuouAa IIPHUBOIHUT K 06p2130BaHI/IIO [NaTHUHBbI — 3CJICHOBATOI'O HAJICTA, T&KOF:)K(;,

KaK Ha IIOBCPXHOCTH MCIHBLIX H 6p0H30BBIX PISIIGJIPlﬁ, KOTOPBIC, HAIIPHUMCP,
HaXOJAT IIPpHU apXCOJOTUICCKUX PACKOIIKAX.

3ananue 1

K KaKOMYy KJIaCCy HCOPTraHUYCCKHUX COC,III/IHCHI/Iﬁ OTHOCHUTCsA BCUICCTBO,

COCTaBJIAIOIICC OCHOBY Majilaxura?

1. OcHoBaHue.
2. Kucora.

3. Comnb.

4, Oxkcun.

J11st moucka penieHus 3Toro 3aJaHus 00 y4aroIIuecs TOKHBI:

» 3HaTh, YTO CYIIECTBYET MHOXECTBO HEOPTaHMYECKHUX BEIIECTB, KOTOPHIE
NOJPAa3AEIISIIOTCS Ha KIIACCHhI;

» yMeThb XapaKTepU30BaThb COCTAaB M CBOWCTBA BEIIECTB, OTHOCSIIUXCS
K OCHOBHBIM KJIaCCaM HEOPTaHUYECKUX COCTUHECHMUIA;

» yMETh 3alMCHIBATh NMPOCTEHUININE YPABHEHUS XUMHUICCKUX PEAKITHIA.

Jlst Toro 4ToObl MPAaBWIBHO KIACCU(PUIIUPOBATH MPEJIOKEHHBIE COSAUHEHUS,
HEOOXOUMO UMETh MPEACTaBIEHHE 00 OCOOEHHOCTSAX CTPOEHUS KaXJOM TPYIIIIbI
BEIIIECTB, KOTOPBIX BCEro YEThIpE. JTO OKCHUbI, KUCIOTHbI, OCHOBAHMS U COJIU.
OO6yuaromuMcs HEOOXOAMMO CO3/1aTh OOBSICHEHHE, YKa3aB HECKOJIbKO MPUYUHHO-
CII€ICTBEHHBIX CBS3EH.

Xoa pacCyKJIeHUSI MOXET OBbITh TAKUM:

1. Tlo nHa3BaHHI0 «KapOOHAT» MOKHO OIPEIEIUTh, YTO JAHHOE BEIIECTBO
OTHOCHTCS K KJIacCy COJIEH.

2. CpenHue COM COCTOSIT M3 KaTMOHOB MeTayla (WM aMMOHUSI) U aHHMOHOB
KHUCJIOTHBIX OCTAaTKOB; KHUCJBbIE COJM, KpOME KaTHOHOB MeTajjia, CoJepxkar

KaTHOHBI BOJAOpOJAa W AHMOH KHCJIOTHOI'O OCTaTKa, OCHOBHBIC COJHM B CBOCM
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COCTaBE COJAEpKAaT THAPOKCHUI-aHUOHBIL.  (Clie0BaTEIbHO, (CuOH)ZCCB? —
3TO OCHOBHAsS COJIb.

3. B Bume nokazaTenbcTBa HYXKHO BBIOpaTh OOBSICHEHHE, HanOoliee IMOJHO
OTpakaroIllee ONMUCAHHBIN B 3aJ]aHUU TIporiecc: «Kak u onsa écex kapbonamos, ons
manaxuma xapaxmepua peaxyus ¢ kucromamu. Tax, ¢ consanou xuciomou (HCI)
Manaxum Jjiecko 8Cmyndem 8 peakyuio, npu dMom Ha NOBEPXHOCMU NPOUCXOOUM
wunenue u e6cnerusanuey. Bce kapOOHATHI B3aUMOJCHCTBYIOT C KHCIOTaMHU C

BBIJICJICHUCM YTJICKHUCJIOTO Ira3a, HalIlpuMcep:

CaCOj3 + 2HCI = CaCl, + H,0O + COzT

Ortser: 3
Br1Opan BepHbIN OTBET 1 Gann
JIpyrue oTBEeThl UM OTBET OTCYTCTBYET 0 6amnoB

Takum oOpa3oMm, mnpu paboTe C HITUM 3aJJaHUEM IIKOJbHUKH y4daTcs

HHTCPHPETUPOBATH JAHHBIC U JCJIaTh COOTBCTCTBYIOIIHNEC BEIBOABI.

3aganue 2

HCHOJ’ILSYH MNPUBCIACHHOC B TCKCTC OIIMCAHUC, COCTABBTC YPABHCHHUC PCAKIINU

PAa3J10KCHUA MajJlaxXHTa.

B nannom 3amanun oOydaroniuMcs HEOOXOAUMO MPOJEMOHCTPUPOBATh YMEHHE
HAXOJUTh WH(GOPMAIINIO B TEKCTE U COCTABIIATh YPAaBHEHHUE TOU peakimu: «Eciu
gice Hazpemv manaxum eviwe 200 °C, mo on nouepuneem, max Kaxk obOpaszyemcs
nopowox okcuoa meou(ll), npu smom 00HOBpPeMEHHO BbLOENAIOMCA NAPbL B00bL
U yenekuciozo easay. B aToM 3a1aHny U3BECTHBI MCXOHBIC BEIIECTBA U IPOYKTHI

peakiyu, HeoOXOANUMO JIUIIb PACCTABUTHh KOI(PPUIIMEHTHI B YPaBHEHUU PEAKIIUH.

[MpaBuibuelit orBet: (CUOH),CO;3 = 2Cu0 + H,0 + CO;
CocTaBiieHO BEpHOE YpaBHCHUE PEaKIIUU 1 6amn

JIpyrue OTBETHI WM OTBET OTCYTCTBYIOT 0 6amoB
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3ananue 3

MoxHO M U3 Majaxurta caenaTh (OJbIYy WIH IMPOBOJIOKY, KakK, HaIpHUMeEp,
u3 MetayioB? CBOM OTBET apryMeHTUPYUTE C MO3UIMU (PU3UUECKUX CBOMCTB 3TUX
MaTepuasioB. [Ipengoxkure onbiT, KOTOPBIA Obl MOATBEPAMI (PU3MUECKHE CBOMCTBA

MaJlaxyra.

DTO 3aJaHU€ HAMNpaBJIE€HO HA COCTABIEHUE TIPOrHO3a HAa OCHOBAaHHUHU
IPEIJIOAKEHHOT0 00BSICHEHHS Tipoliecca. HaunHaem aHan3upoBath.

Bo-nepBbIX, HW3BECTHO, YTO MAJIAXUT YYBCTBUTEJIECH K HArpeBaHUIO
Y HEyCTOMYMB IO OTHOLIEHUIO K KucinoraM. [Ipu HarpeBanuum no 200 °C manaxur
IJIAaBUTCS C pa3iokeHueM. [IponykTom pasznokeHus: OyeT OKCHUI MEIU.

Bo-BTOphIX, MEllb MONYYaIOT U3 MEAHBIX PYJ U MUHEPAIOB. OCHOBHBIE METO/IbI
MOJIyYCHUS MeIIH — DIEKTPOIU3, MAPOMETAIUTYPrUYECKUN
U TuipoMeTaiuTyprudeckuii. Cama mporieypa oOpaOOTKM METHOW PyIbl — 3TO
MHOTOCTYTICHUAThII U OYE€Hb CIOXKHBIA TPOIECC, KOTOPBIN BKIIOYAET OOJBIIOE
KOJIMYECTBO PEAKIIMI.

B-tperpux, ¢ mo3unun pU3NIECKUX CBOMCTB MaJIaXUT UMEET TBEPJOCTh 3,54,
TO €CTh SIBJISCTCS XPYIKUM MHUHEPAIOM, clieJiaTh (POJIbry WK MPOBOJIOKY U3 HETO

HC IMOJIYUUTCH.

B03MOXHEBIN OTBET

OtBer: Henb3. OOOCHOBaHUE: MANAXUT XPYIKUM, UM MAJIAXUT HE TUIACTHYHBIH.
[IpuBOaUTCS BApUAHT OMBITA JJI MOJTBEPKICHUS CBOMCTB MajlaxuTa: MOXXHO
au00 yAapuTh MO0 MaTaxuTy (OH PACKOJIETCS TaK KaK XpyHKuil), 1100 HArpeTh
(OH HE pacIIaBUTCS, a PA3TIOKUTCSA)

JlaH BepHBIN OTBET, KOTOPBIM apryMEHTUPOBAH XOTS ObI OHUM 2 Oaa
CBOMCTBOM MajlaXxHTa; MPEAJIOAKEHO ONMUCAHUE ONbITa

JlaH BepHBIN OTBET, KOTOPBIM apryMEHTUPOBAH XOTS Obl OHUM 1 Gann
CBOMCTBOM MaJlaxXWTa, WK NPENI0KEHO onucanue onbita. MJIN
OTBET HEBEPHO apTyMEHTUPOBAH.

JIpyrue OTBETHI MU OTBET OTCYTCTBYET 0 6amoB
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[Touemy MasaxuT YacTO UCHONB3YIOT HJsi OMOPMIICHHS TOMEIICHHI
Y IPAKTHYECKU HE MIPUMEHSIOT JIJIs1 HApy>KHOUM OTJEIKH 3JaHUI?

B »tom 3amanum oOydaromumcss HEOOXOJMMO MPUMEHHUTh €CTECTBEHHO-
Hay4HbIC 3HAHUS JJIS aHAJIA3a ONMCAHHOW CUTyaluu. MajlaxyuT 4acTo UCTIOJIb3YIOT
Uit opOpMIIEHUs] TIOMEIIEHH, TaK Ha MPOTSXKEHUU JIBYX CTOJETUM CaMOIBET
MOYUTAJICA KaK CHMBOJI MOTYIIECTBEHHOro Poccuiickoro rocynapcrsa. Pycckue
umriepatopel  XVIII-XIX BekoB ykpamamu CBOM TNOKOM  MaJaxWUTOM,
a ICKOPAaTUBHBIE CYBEHHUPHI W3 KaMHs NPENOAHOCUIIM B Jap MOHapXxaM JIpPyTrux
roCyJapcCTB.

Ho Mamaxut npakTuyecku HE NPUMEHSIOT U1l HAPYKHOM OTHENKH 3JaHUM, TaK
KaK OH, KaK ¥ BC€ KapOOHAThl, pearupyeT ¢ KUCIOTaMH, MIOATOMY TP BBINAICHUN
OCAJIKOB B BUJE KUCIIOTHBIX TOXKIEH BO3MOKHO €0 IMTOCTEIEHHOE Pa3pylIEHUE UIIN

YXYAUICHUC Ka4CCTBa ITOBCPXHOCTH.

B03MOXHBIN OTBET

OTBert: oa Bo3AecTBIEM (DAaKTOPOB OKPYXKAIOIIEH CPelibl MATaXHUT JIETKO

pa3pymaercs.

Manaxur, Kak ¥ Bce KapOOHATHI, pearupyeT ¢ KUCIOTaMH, IO3TOMY TIPH BBIMAICHUN
OCaJIKOB B BUJIE «KHCJIOTHBIX JIOKJIEI» BO3MOKHO €T0 MOCTENEHHOE Pa3pyLIEHUE WIH
YXYIIIEHUE KaYyeCTBa MTOBEPXHOCTH

JlaH BepHBIN OTBET U MPUBEJICHO MOSICHEHUE 1 6amn
Jlpyrue oTBETHI UJIU OTBET OTCYTCTBYET 0 ca1oB
3ajgadue 5

HpI/IBCI[I/ITe IMIPUMCPBI PI3I[€J'IPII>1, Ha KOTOPBIX MOXHO YBUICTD IIaTHHY. YuuteiBas
CBOMCTBA MaJlaxuTa, MPCAIOKUTC crioco0 YAAJICHUA IIATHHBI C ITOBCPXHOCTHU

15631 (15058

I[aHHOG 3aIaHUC IIPCAIIoIaract BJIAACHHC CITOCOOHOCTBIO AHAJIM3UPOBATE H
00BEKTUBHO OLOCHUBATH KU3HCHHBIC CUTYAllMH, CBA3AHHLIC C XI/IMHCﬁ, HaBBIKaMH

0e30macHOro oOpalleHusi C BEIeCTBAMHU, HCIOJb3YEMbBIMU B TOBCEIHEBHOMN
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®u3HU. B pesynpraTe y 0O0ydarommxcs TOJDKHO ObITh cHopMUpOBaHO yﬁmé
UCIIOJIb30BaTh W  AHAJIW3UPOBATh KOHTEKCTHI, IMpEJIaraéMble B  YCJIOBHUU
KOMIUIEKCHBIX 3aiaHuid. Takke B JaHHOM 3aJaHUU HEOOXOAMMO BBIABHUHYTH
TUTIOTE3Y ISl TPOBEACHUS HAYYHOTO HCCIEAOBAHUS, MPEIJIOXKUTh U OIEHUTH
croco0, KOTOpPBIM HCHOJIb3YyeTCs JJIS OOECIEeUeHMs] HaJEeKHOCTU JTaHHBIX
U JJOCTOBEPHOCTH O0BSICHEHUH.

X011 pacCyKJIeHUsI MOXKET ObITh TAKUM:

1. M3 Tekcra 3agaHUs HM3BECTHO, 4YTO ITaTWHA — 3€JCHOBATHIM HAJICT, OH
o0Opa3yeTcsi Ha TOBEPXHOCTH MEIHBIX U OPOH30BBIX U3JIETUI, KOTOPhIE, HATIPUMED,
HAXOJAIT MPHU apXEOJIOTMYEeCKuX packonkax. JIroboi Marepuan, Kpome 305I0Ta U
IUIATUHBI, B KAaKOW-TO MEpPE B3aMMOJAECHUCTBYET C KHUCIOPOJAOM M BJarou B
BO3yXe. B HeKoTOpBIX citydasx 3(PpdekT mposBiIsieTcss O4eHb OBICTPO (Hampumep,
PKaBJICHUE jKeJie3a), B JIPYTUX — MPOIIECC PACTATUBACTCS HA JOJTUE TOJMbI, Kak
B cllydae 3€JICHOM MaTUHBI Ha MU, TaTUHBI CePEeOPSHOM, TO €CTh YEPHEHUS, U TaK
Janee.

2. Jlns ymanmeHus maTUHBI W3/ETHE MOXXHO 00padoTaTh pacTBOPOM KHCIOTHI,

TaK KaK MajJaxuT (OCHOBHOW KOMITOHEHT MaTUHbBI) PACTBOPSETCS B KUCJIOTE.

Bo3MOXHEBINA OTBET

OTBeT: 6pOH30BBIe IHaMATHUKHU WJIHW MCIHBIC MOHCTHEI.

JInst ynaneHust maTUHbI U3J1eJIME MOKHO 00paboTaTh pacCTBOPOM KUCIOTHI, TaK KaK
MaJIaxUT (OCHOBHOM KOMITOHEHT NaTHUHBI) paCTBOPSIETCS B KUCIIOTE

Ha3BaHo ojHO u3nenue u npuBenEH crnocod yaaaeHus MaTUHBI 2 Oanna
Hazsano ogno nznenune UJIN npusenén cnocob ynanenus natuasl |1 6amn

JIpyrue OTBETHI MU OTBET OTCYTCTBYET 0 6amoB
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Tema «BemecrBa. CBoiicTBAa BelIeCTB»

3aoanue «Xnopuposanue 00bl»

XnopupoBaHu1e Bogkl

B opHoM W3 cloeTos nporpamusl Tenekanana OFT «[JoBpoe yTpos BEAYLUMWA, pacckasbieas 0b HCNONb30BaHWK BONONPOBOAHON BOdbI, TaK
cpopMynupoBan OHy U3 CBOMX Mbicriei: «Kunauerve He yOuBaeT xnop B Bofer. M aeiicTeuTensHo, AnA obpaboTku NUTLEBOI BOAKI NPUMEHAIDT
c8000aHbIA XNOp, CNedbl KOTOPOro OCTAKTCA B BOAE B PACTBOPEHHOM BUAE, U Mbl HEPE[LKO YYBCTBYEM 3TOT 3anax.

CrofioaHslit Xnop (B BUAE NPOCTOMD BELIECTBA) YNETYYHBAETCA A3KeE NPU OTCTAUBAHWM BOALI, a TeM Gonee npu kMNAYeHU. Ho Xnop Takke BCTYNaeT B0
B3aNUMOENCTEUE C OPT2HWUECKAMI CORVHEHNANM, KOTOPEIE MPHCYTCTEYHOT B BOAONPOBOAHON Bofe. OBpasyllLMecs CORIMHEHHA, HAMPUMED
XnopodhapM, 0BNanakT KAHUEPOTEHHOR BKTMEHOCTEID, T.€. CNOCOBHOCTLID BLI3BATE TAKENHIE BonesHy. Kpome Toro, B3aMMOSENCTEYA ¢ NEKApCTBAMH,
BMTAMUHAMY UMW NPOAYKTAMMU, XNOP CNocoBeH MEHATL WX CBOMCTBA ¢ Be3Bpe/HbIX Ha onacHble. Pe3yNkTaToOM TaKOrD BNUAHIA MOTYT CTATh U3MEHEHWA E
ofimeHe BewecTs, A Takke cBoil MMMYHHOI M TOpMOHambHOI ccTem. Mpi KUNAYEHWY BOMEI 3TH XTOPCOAEPHALLME COEMMHEHUA NPAKTUYECKN He
pa3pyLLAHOTCA.

3ananue 1

Kaxkas xapakTeprucTrka BepHO OTpakaeT (pusudeckue cBoicTBa xyopa (H.y.)?

1. HepacTBOopumas B BOJE KUIKOCTb.
2. PacTBOpHMAast B BOJI€ KUAKOCTb.

3. HepactBopumslii B Boji€ ras.

4. PacTBOpHMBIil B BOZE Ta3.

DTO 3a7laHuEe HAIpPaBJICHO HAa OLICHKY YMEHHsI OMHMCHIBATh CBOMCTBA TBEPBIX,
KUJKUX, Ta3000pa3HbIX BEIIECTB, BBIACISAS UX CYIIECTBECHHbIC MPU3HAKU, YMEHUS
NPUMEHSATh OCHOBHBIE JIOTUYECKHE IMPUEMbI, METOJIbI HAOIIOAEHUS, OOBICHEHUS
SBJICHUU. 3aaHue MPEAOCTaBISIET 00Y4YaIOIIMMCA BO3MOXKHOCTh MHTEPIIPETALUN
JAHHBIX U UCIIOJIb30BAHUS HAYYHBIX JIOKA3aTEIbCTB JJIs MOTYy4YEHUS BHIBOJOB.

Xon paccyxkaeHus. M3BecTHO, 4TO XJIOp HCTHOIB3YIOT ISl 00€33apaKuBaHUS

BOJIbl. B BOJIOOYHCTHBIX YCTAHOBKAaX >KUIKHUW XJIOp CMENIMBAIOT C BOAOM M JAKOT
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el oTCToAThCs. [0 momaum BoAbI B BOJAOIIPOBOJ B HEW OCTAETCS HE3HAYUTEIbHOE
coJiep)KaHHMe XJiopa B O€30macHbBIX I 4enoBeka jgo3ax. Oka3bIBaeTcs, cambie
OoJpIlIME 3amachl XJopa COJIepXkKaTcs B COCTaBE COJIEM BOJ MOpeld M OKEaHOB

(conmep:kanue B Mopckoit Bozae 19 r/m).

Otger: 4
Bri6pan BepHbIN OTBET 1 Gann
JIpyrue OTBEThI UM OTBET OTCYTCTBYET 0 6amnoB

3ananue 2

[Ipu coOupaHum ra3oB UCHOIB3YIOT PUOOPHI, IPEACTABICHHBIE HA PUCYHKE.

C momoIIpl0 Kakoro M3 yKa3aHHbIX IMPHOOPOB 1Li€Ieco00pa3Ho coOUpaTh XJIOp
(Cl2)? OGocHyiiTe cBOIi OTBET, UCXOISl U3 CBOMCTB JJAHHOTO Ta3a.

DT0 3aJjaHuE HAIIPABJIEHO HA HAXOXKEHNE HEOOXOIUMbIX JIaHHBIX B UCTOUHHMKAX
uH(pOpMaIK, MPEICTABIECHHON B pa3iauM4HOM (opMme, B JAHHOM CIydae — 3TO

PUCYHOK TIIPOBCACHUA XHMHYCCKOI'O OKCIICpUMCHTA [JIA IIOJYYCHHUSA Ta30B.
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[Ipoananuszupyem wuHpOpMaIMIO, TPEACTABICHHYI0O HAa PHCYHKE. Crenaem
PEANONIOKEHUE:

A. T'a3 nerue Bo3nyxa.

b. ['a3 ¢ Boo# He pearupyer Wik MajopacTBOPUM B BOJI€ (METO]l BHITECHEHHUS
BO/IBI).

B. I'a3 Tsoxenee Bo3ayxa.

Xoa paccyxleHus MOXKeT ObITh Takoi. CyllecTBYIOT pa3iuyHbI€ CIIOCOObI
coOupaHusi Ta30B, KOTOpPhIE OCHOBAaHbI Ha (PU3MUECKUX CBOWCTBAX Ta30B.
BriTecHeHneM BO37yxa MOXHO COOUpPATh ra3bl, KOTOPbIE OTIMYAIOTCA OT HEro
1o mwioTHocTH. Eciu ra3 jgerye Bo3ayxa, TO COCY/ ISl €ro COOMPaHMsl 3aKpEeILISIOT
JTHOM BBEPX, €CIIM I'a3 TsHKENIee BO31yXa — JHOM BHU3. BbITECHEHHEM BOBI MOXKHO
coOupaTh TOJBKO Ta3bl, KOTOpPbIE C BOJOM HE pearupyror W B HeEi

HC paCTBOPAIOTCA.

Bo3MOXHEIN OTBET

Otsert: pubop B). [Tosicuenue: Tak kak xiop (Cly) Tspkenee Bo3myxa U pacCTBOPUM
B BOJI€, TO 'a300TBOJIHYIO TPYOKY HAMPABJISIIOT BHU3 U HE MPOIYCKAIOT Yepe3

BOJLY.
JlaH BepHBIN OTBET U MPUBEICHO MOSICHEHUE 2 Oaa

Bepno yka3zan npu6op (B), HO JaHO HEBepHOE 000CHOBaHHUE BBIOOpa. 1 Oamt
WNJIN: neBepHo ykazad npubop (a win 0), HO BEpHO HaA3BaHO
coiictBo Cl;

Jlpyrue oTBETHI WK OTBET OTCYTCTBYET 0 GamioB

3ajganue 3

Kakyro 3aBHCHMOCTb MEXIYy pacTBOPUMOCTBIO ra3za M TEMIIEpaTypoll MOYKHO
BBIBECTH U3 3ToW (pasel: «CBOOOAHBIN XJjop (B BHIE NTPOCTOTO BEIICCTBA)
yJIETY4YMBAETCS JaKe IIPU OTCTaUBaHUM BOJIbI, @ TEM 00Jiee MPU KUTITUYECHUN?

JIst BBIMIOJIHEHHSI 3TOrO 3aJaHusl HEOOXOAUMO YMETh NPHUBOJAUTH HPHUMEPHI
XUMHUYECKUX NPOLIECCOB B MNPHUPOAE; HAXOAUTh YEPThl, CBHUAETEIBCTBYIOLIUE
00 00muX NpU3HAKaX XUMUYECKHUX IPOIECCOB M HMX pa3IUUUAX; OOBSICHATH

3HAa4YCHUC BCIICCTB B )KM3HU U XO03SMCTBE YSJIOBEKA.
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W3 npeacraBieHHON (pa3bl MOKHO BBIBECTH HPSIMYIO 3aBUCUMOCTD M&ngz
PacTBOPUMOCTBIO XJIOpa M TEeMIIepaTypol. DTy 3aBUCUMOCTh MOKHO HaOI0/IaTh
B CIEOYIONIEM OIbITE: TMPU TOBBIIIEHUW TEMIEpPaTypbl PacTBOPUMOCTD
NOBBIIIAETCSA, NPU TOHWKEHUU TEMIEpaTyphl NOHMXKAaeTcs. B 3ToM MOXHO
yOenuThCs, HAChIMaB B BOAY KOMHATHOM TeMIiepaTypbl COJb U MOJ0XK/IaB JI0 TOrO
MOMEHTA, TIOKa Ta HE MEPECTAHET PACTBOPATHCA. 3aTEM HArpeThb pacTBOpP, U COJIb
pactBoputca. [locne 3Toro cnenarh NEpEeHACHILEHHBIA PAaCTBOP COJW B ropsden
BOJIE U €€ 0XJaauTh. [locne oxnaxk1eHns Ha CTEHKaX BBIPACTYT KPUCTAJIIbI COJIH.

OOpaTtHasi 3aBUCMMOCTh BBIp@XKEHA TaK: YeM BBIIIE TEMIEpaTypa, TEM XYXKe
(HI>K€) PaCTBOPUMOCTH XJIOpa B BOJIe (OH eIe ObICTpee YIeTyunBaeTCs).

Takum 00pa3oMm, oTBeyas Ha 3aJaHHBIA BONPOC, IIKOJBHHUKU JTOJIKHBI
chopMyIupoOBaTh MBICAb O HAJIWYUM OOpaTHOM 3aBUCUMOCTH: YEM BBIIIE

TeMIepaTypa, TeM Xyxe (HUkKe) paCTBOPUMOCTb XJIopa B BOJE.

Bo3MOXHEIN OTBET

OTtBet: chopmMynrupoBaHa MBICITH O HATMYUU 00pPaTHOM 3aBUCUMOCTH: YEM BBIIIIE
TeMIlepaTypa, TeM XyKe (HUKE) paCTBOPUMOCTH XJIOpa B BOJIE

JlaH BepHbIN OTBET 1 Gann
Jlpyrue oTBETHI UJIM OTBET OTCYTCTBYET 0 6anos
3aganue 4

B dem 3axitouaercsi HEKOppPEKTHOCTh (pa3bl «KumnsiueHue He yOUMBaeT XJop B
Boae»? Ilepepopmynupyiite 3Ty MbICTb, UYTOOBI OHA TOYHEE OTpakaja CyTh
uH(pOpMAaLIIH.

KoppektHocTh (Ppa3bl — 3TO COOTBETCTBUE TPEOOBAHUSAM, MPEAbIBIICMbIM
K KOMY-JTHOO0 WIH K 4eMY-JTN00; MPaBIIBHOCTh, TOYHOCTh. CIlIeI0OBAaTEIbHO, B 3TOM
3alaHid  HEOOXOJIMMO HAWTH HETOYHOCTh B €ro  eCTeCTBEHHO-HAYYHOM
conepxanuu. JlefcTBUTENbHO, UIsi OOpaOOTKM THUTHEBOM BOJBI MPUMEHSIOT
CBOOOJTHBIN XJIOp, CJIE/IbI KOTOPOI'0 OCTAIOTCS B BOJIE B PACTBOPEHHOM BUJIE, U MbI
HEpEeJIKO YyBCTBYeM X 10 3anaxy. CBOOOIHBIN (XMMUYECKH HE CBSI3aHHBIN) XJIOP

YICTYUHUBACTCA OaXXC IIpU OTCTaAMBAHHMMW BOAbI, a4 TEM Ooee IIpu KHIIAYCHUH.
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Ho xnop eme BcTymaer BO B3aUMOJCHCTBHE C OPraHUYECKUMH COE/IMHEHHMH,
KOTOpBIC MIPUCYTCTBYIOT B MPUPOAHON Boxe. [Ipu 3TOM MpOUCXOTUT pa3pyiieHue
KPYITHBIX MOJICKYJl Ha Oosiee Menkue ¢parMeHThl W WX XJOPUPOBAHUE
(o6pazoBanue cBszeit C—Cl). OTu coenuHEHUsT OYE€Hb MPOYHBIE M 4YacTo Oosee
BPEIHBI I OpraHU3Ma, YeM T¢ OPTraHWYECKHE 3arps3HEHUs, KOTOphIC paHee
NPUCYTCTBOBAIH B Boje. [Ipy KUMSTYeHUH BOJBI OHU HE Pa3pyIIalOTCA.

Boszmooicnviit omeem

OTBeT: CJIOBO «yOWBAaeT» MPUMEHUTEIHPHO K XHMHYECKUM COCIUHCHHSIM
HEKOPPEKTHO, TaK KaK MOXHO CKa3aThb O >KHUBBIX OpraHusmax (Hampumep,
00JIC3HETBOPHBIX OaKTEpHUsX), a XMUMHUYECKHE COEIUHEHHUS HE YOMBAIOT — UX
paspymiaroT, Heltpanu3ytor. [IpeayioxkeH cBoil BapuaHT M30KEeHUS HH(POPMAIIUH,
TIepeaaronn CIIEAYIOIIYIO 1501 (S {0R «IIpn KUIITYCHUU BOJIbI
HE MPOUCXOJAUT TMOJHOIO YIAJIECHUS XJOpa M3 BOABI M pa3pylIeHUs B HEH
XJIOPCOZAEPIKALINUX BeEIIeCTB», WiHu: «llociae KumsiueHHs B BOJE COXPAHSAIOTCA
BpPEIHBIE XJIOPCOJIEPHKAIIUE COEAUHEHUS» U T.II.

OObsicHEeHa TpPUYMHA HEKOPPEKTHOCTH (pazbl uiau mnpemsioxkeHa 1 6amn
Oosee TouHas (OPMYJIMPOBKA TaHHOU MBICIIH

JIpyrue OTBETHI WU OTBET OTCYTCTBYET 0 6amoB

3ananue 5

Kakoli MeTos O4MCTKH BOABI BaM HM3BECTEH, Kpome xiopupoBanus? Ilpumecu
KaKHX BEIIECTB C MTOMOIIBIO HETO MOKHO yIATUTh?

JUis  BBITIONTHEHHUS JTOrO0 3aJaHUS HEOOXOIMMO HAyYHUThCS OIPEACIAThH
HEJOCTAIOMYI0  HWHPOPMAIMIO I PEIICHWs TpoOJeMbI W COCTaBUTH
COOTBETCTBYIOIINE JIOTUYECKHUE IICTIOYKH, CBS3aHHBIC C MPUMECSIMHA U METOJaMH
OYUCTKH BOJIBI.

N3BecTHO, YTO B 3aBUCUMOCTH OT TPUHIWINA JCHCTBUS BBIICIAIOT TaKWE
CIOCOOBI OYMCTKHU BOJIBI, KAK:

» (¢usnueckue (rpydas MEXaHUYEeCKasi OUUCTKA);

» XHMHYECKHe (CMEIICHUE BOJIbI C PEarcHTaMH);

»  (DUBHKO-XMMHYCCKHE (CIIOKHBIE KOMIUIEKCHBIC MEPOTIPUSTHS );

» Owuonornueckue (BO3ACHCTBIE JKUBBIX MUKPOOPTAHU3MOB).
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Bosmoocnwviti omeem

OTtBer: GpUnbTpOBaHUE/OTCTAUBAHUE — KPYITHBIE YACTUIIBI (MEXaHUYECKUE
IPUMECH); HAMarHUYMBAHUE — KEJIE30COAEPKAIINE CIUIABbI; 030HUPOBAHUE —
MUKPOOPTaHU3Mbl, OPTaHUUECKUE 3arPSI3HUTEIU.

Ha3zBaH MeTO1 OYMCTKU BOJBI U YIAJISIEMBIE€ C TOMOIIBIO HETO 2 Oama
puMecHu

HaszBan meTo/1, HO HE Ha3BaHbI yIAJISIEMbIE C TTIOMOILBIO HETO 1 Gamn
MpUMECH

Jlpyruie oTBETHI UJIU OTBET OTCYTCTBYET 0 6annoB

Tema «Kuci0otbl, HX KiIaccupukanus ¥ CBOMCTBA

3aoanue «Kucinommuwvie 00xcou»

KucnoTHele goxan

TepmuH «kMCNOTHble Qowam» nossunca 8 1872 r. Ero 8e&n B npakmuky aHmmiAckMi Mxerep Pobept Cuvit. OoHako Hay4HbIMK MCCEn0BaHNAMM
KMCMOTHBIX AOMKAEN CTaNW 3aHMMaTLCA TonbKa B koHue 1980-x . OnHoM 13 Npu4uH 00Pa30BaHNa KUCNOTHLIX OCAAKOB ABNAETCA 3arpasHeHue atMocheptl
B pesynbTate AeATeNbHOCTH Miodei (xMMUyeck e BoIOpOCH 33B0A0B W NPENAPUATHI, CHUraHWe TOMNWEE, AoDbMa NoNe3HbIX MCKONaeMbIX, BEIXMONHEIE
rasbl TpaHCoOpTa M T4,

KucnoTHble 4o#an MOTYT NPUBECTH K U3MEHEHIMAM BOSHBIX 3KOCUCTEM, NOYB W PaCTUTENBHOCTH.

KucnoTHoCT: pacTBOPOE XapaKkTepu3yeTca Tak HasblaeMbiM nokasatenam pH. B abconioTHo HelitpansHoli cpefe pH = 7. YMeHbLUIeHUE ero 3HaYeHuA
03HaY3eT yBeNH4eHHe KOHLEHTPaLMN KMCTIOTE.

Ha pucyHke nokasaHa pH- wkana.

HEUTpaJibHas
cpena
| — " | — —— pH
b\|23 56/\8 9/\111213/4
KMcnasa cnabokucnasa CﬂaﬁomeﬂOHHaﬂ Leno4yHasa
cpena cpena cpena cpena
yBenn4yeHme KNCITIOTHOCTH yBenn4yeHune Wweno4yHoCcTH

CUIIbHO 3aKHUCIICHHBIC BOJAbI HC IIO3BOJIAIOT pr6e HOPMAJIBHO PAa3MHOKAaTbCA.
Camku MOI'YT OKa3aTbCA HECITOCOOHBIMH BBIMETHIBATH HKpPY B KHCJIOU BOJC.
A ecim xe HKpa BCC-TaKH IIOIIAJaCT B BOAY, TO OHaA h1%(810) HOFI/I6aeT, 1100 U3 Hee

BBUTYIIIAIOTCA HEKM3HECIOCOOHBIe Majibku. Ha PUCYHKEC IIPHUBCIACHBI MHTCPBAJIbI
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KHCJIOTHOCTH CpClIHhI, 6HaFOHpI/I$ITHI>Ie JIIsL CyCCTBOBAHUA Pa3IN4YHbIX

obuTaree BOJOEMOB.

T T T T T T T T T
0 50 4,0

pH 7.0 6,
% ‘: TMBHYT pakoobpa3sHble, MONNIOCKN

w - ‘ { [MbHYT nococb, popenb, NnoTsa
[M6HYT HekoTOpbIe
@/ UNIEHUCTOHOTME, OCHOBHAA
5 macca NnaHKToHa
* « MM6HYT xapwyc, cur
* q TMOHYT OKYHb, LyKa
» TM6HyT ronew,
yropb
m BbIKvBYT HeKoTopble
BUbI HACEKOMbIX
w ‘ Pa3suTue
charHoBbIx MXOB

N3zyuenune XAMHUYECKUX CBOWCTB KHUCJIOT ClIeyeT IIPOBOJUTH
OKCIEPUMEHTAJIBbHO. YUWTENb HA YPOKax XUMHHM 3HAKOMHUT  y4YalllUXCA
C TMOHATUSIMU «Cpela pacTBOpa», «uHAUKATOp». JUISI  XapaKTEepUCTUKH
KUCJIOTHOCTH CpE€Ibl HCIOJB3YIOT BOJAOPOJAHBIM mnokazarenb pH. 3HaHue
KHCJIOTHOCTH Pa3JIMYHBIX CPeJl HEOOXOMMO B Pa3HBIX OTPACIISIX HAYKH, TEXHUKH,
B MeJUIIUHE, B ObITY. Tak, HE0OXOJUMO KOHTPOJIUPOBATH KUCIOTHOCTh JTOXKIEBOM
BOJIbI, & TAK)KE BOJBI B PEKax U 03epax. Pe3koe n3MeHeHue 3Ha4eHus1 BOJOPOIHOTO
TIOKA3aTeNsl CBUICTEIBCTBYET O HEOJIArOMmOIydYHOM 3KOJIOTHYECKOM COCTOSTHUH
OoKpyxatouied  cpenbl. KHCIOTHOCTP MOYBBI  ClIEAYET  Y4YWUTHIBaTh IpU

BBIPAIIUBAHUU  CEJIILCKOXO3SUCTBEHHBIX KYJIBTYp, MPOU3PACTAHUE KOTOPBIX
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BO3MOXKHO TIPU OINPEJICIICHHBIX 3HAYEHUSX KHUCJIOTHOCTH TO4YBHI. Bce npouhedgcbf,
MPOTEKAIOIINE B JKUBBIX OpPraHU3Max, TaKXKe XapaKTepU3yIOTCS 3HAUYCHHEM
BOJOPOIHOTO TTOKA3aTeJIsl.

B pamkax kommnereHiuu «MHTepripeTanusi JaHHBIX U UCIIOJIb30BaHNUE HAYUYHBIX
JTIOKa3aTeNbCTB JUISl TOJIYUYECHHUS! BBIBOJOBY» IIKOJBHUKU JOJKHBI YMETh HAXOIUTh
HEOOXOJUMbIEC JaHHbIE B HWCTOYHMKAX HWH(OpMamu, MOpeIcTaBICHHON B
paznmuuHor  (popMe (TaOnuibl, Tpadukh, CXEeMbl, JUarpaMMbl, a TaKXKe

AHAJIM3NPOBATh, UHTCPIIPCTHPOBATL JAHHBIC U ACJIATh COOTBCTCTBYIOIIUEC BBIBO/IbI.

3ananue 1
Bribepute Bce BepHbIE YTBEPKACHHUSL.
1. dopenb ciocobHa KUTH B cpesie ¢ mokazatesneMm pH, paBHbIM 6.
2. B kucnoit cpene THOHYT TOJEI U YyTOPb.
3. Bce pbIObI 6J1aronoyqHo CyIecTBYIOT B IIEIOUHON Cpeie.
4. Kucnas cpena HauOoJiee oracHa i pa3MHOKEHUS PHIOBI.
5. Ilpu yBenuueHUU KUCIOTHOCTHU NoKa3zatesb pH yBennuuBaercs.
Ortger: 1, 2, 4
Br1Opanbl Tpy BEpHBIX 3JIEMEHTa OTBETA 2 Oamna
BbIOpaHbl TOJIBKO J1BA BEPHBIX 3JIEMEHTA OTBETA U JPYrue 1 Gamn
3JIEMEHTHI HE BHIOPAHBI
Jlpyrue OTBEThI WJIK OTBET OTCYTCTBYET 0 6amnoB
3ananue 2

Ha xakue Bonpochl MOT'yT OTBETUTH MOJIYYEHHbIE JaHHbIE?

1. Kak 3aBHCHUT KHCIOTHOCTh ITOBEPXHOCTHBIX BOJI BOJJ0€Ma OT BPEMEHH roja’?
2. TloueMy B X0JI0JJHOE BpeMs rojia KUCJIOTHOCTh HUXKE, YEM B TEIUI0e?
3. Kak meHsu1ach TMHaAMUKA KUCIOTHOCTH B TeueHue S5 ner?

4. Yemy paBHaA KMCIIOTHOCTh aTMOC(EPHBIX OCATKOB?
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Ha auarpamme npeacTasneHs! 3KCNEPUMEHTaNbHbIE JaHHbIE O KUCTIOTHOCTM MOBEPXHOCTHLIX BOA BOAOEMA, NOMYYEHHbIE B pe3ynbTaTe M3MEPEHUI B
TeyeHue 5 net.

643 579
:vrv" 15,02 A"

KucnotHocTtbe BoAabl, pH
O - NN W e O N

20122013 2013-2014 2014-2015 2015-2016 2016-2017

axonofiHoe nonyroaue (oKTAdPL-MapT) arénnoe nonyrofue (anpenb-ceHTabp)

OtBer: 1, 3

Br16panb! 1Ba BEpHBIX 2JIEMEHTA OTBETA 2 Gama

Br10OpaH TOMBKO OAMH BEPHBIN AJIEMEHT OTBETA U APYTHUe dIeMEeHTHI | 1 Gart
HE BBIOpAHBI

Jlpyruie OTBETHI WIIH OTBET OTCYTCTBYET 0 GamoB

OTOT OTBET CIENyeT W3 aHajlu3a AHarpamMMbl, Ha KOTOPOM IIPENCTABIICHA
3aBUCHUMOCTh MEXIY KHMCIOTHOCTBIO BOJBI M TEMIEPATYpOM BO3AyXa pPa3HBIX

CC30HOB Irojga, a Takxk€¢ JuHaMHMKa KHCJIOTHOCTH BOAJOCMOB B TCUCHUC IIATH JICT.

3amanue 3

B 10 ke Bpems u3 roja B roji HaOJIIOAAIOCH YMEHBIIIEHUE YUCTIEHHOCTH (Open,
obutaromerd B BomoéMe? MOXKHO JIM Ha OCHOBaHUM MPOBENEHHBIX H3MEPEHUU
BBIJIBUHYTH TUIIOTE3Y, YTO MPUUYMHON YMEHBIICHUS YUCIEHHOCTH PHIObI SBIISIETCS

3aKHCJICHHUC BO,Z[OéMOB? OTBeT NOSICHUTE.

OtBet: Moxno. [Tokazarens pH, ocobeHHO B mepno1 HepecTa, MEHbIIIE
JOMYCTAMOT O 3HAYEHHS.

Bri6pan BepHbIi OTBET 1 Gamn

Jlpyruie OTBEThI WK OTBET OTCYTCTBYET 0 GamioB
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3amanue 4

Ha PHUCYHKC ITOKAa3aHO U3MCHCHUC I10KA3aTCIIA pH ML ABYX PCK B TCUCHHUC I'OJ1d.

Ce3onnoe pacnpeaenenune pH

78 5
7,6 T (1
7.4 1 - o
724 =
7.0 1 S /
6,8 | =
6,6 1
6,4 |
6,2
pH pH pH pH
3uMa B€CHa JICTO OCCHb

Breibeputre Bce BEpHBIE YTBEP)KACHHS, COOTBETCTBYIOIINE TPHUBEICHHBIM
AKCIIEPUMEHTAIBLHBIM JTAHHBIM.

1. B nerHe-oceHHuil mnepuojy 3HaueHus pH gocTuraroT MakCHUMaIbHBIX
BEJIMYHUH JJIS1 BOJ 00CUX PEK.

2. B BeceHHwmit nepros HaOIr01aeTCsl HEOOBIITOE 3aKUCICHHUE BOJT PeKH (2).

3. Bonbl pexu (2) XapakTepu3yHOTCS MEHBIIUM 3aKHCICHHEM I10 CPaBHEHHIO
¢ Bogamu peku (1).

4. B ocennuit mepuos Boabl peku (1) mpeacTaBisiiu coOOM MIETOUHYIO Cpeay.

HpaBHHLHLIﬁ OTBCT CJIICAYCT U3 aHa/In3d AWHAMHUKHU KHCJIOTHOCTH BOJBI B PCKC

OT BPpCMCHHU I'oaa.

Otser: 1, 2

Bri6panb! 1Ba BEpHBIX 2JIEMEHTA OTBETA 2 Oamna

Bb1OpaH TONbKO OJJMH BEPHBINA 3JIEMEHT OTBETA U JPYTrUe dJIeMEHTHI | 1 Gam
HE BBIOpaHBI

JIpyrue OTBETHI WU OTBET OTCYTCTBYET 0 6anoB
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3aganue 5

B Ta6J'II/IH€ MMpCaACTABJICHBI ITIOKA3aTCIIN pH I HCKOTOPBIX CPEA.

Ne Cucrema pH

1 Jloxnesast Boma 5,5-6,0
2 Mopckas Bojia 8,0+0,5
3 Topdsanas Bona 4,5+1,0
4 Cok orypeuHslit 6,940,2
5 Cok JIMMOHHBIN 2,5+0,5
6 KpoBb uenoBeka 7,35+0,08
7 Momnoko 6,6-6,9

3anuimTe HOMCpa CpCa, KOTOPBIC OJHO3HAYHO MOI'YT OBITb OTHECEHBI
K KHCJIBIM.
OTBeT OCHOBAaH Ha 3HAHUM 3HAYCHUS pH I KHUCJIBIX, HGfITpEUILHLIX

1 MICJIIOYHBIX CPCI.

Otser: 5
[IpencraBiieH BEpHBINA OTBET 1 Gamn
JIpyrue OTBETHI WU OTBET OTCYTCTBYET 0 GamoB

3aganue 6

pH koXu 1 BOJIOC 3I0POBOTO YETOBEKA COCTABIISIET MPUMEPHO S5 (CM. PUCYHOK).

Jlsist MBITBS BoJioc TaHs MCIIONIB3YeT HEUTpaIbHBIN mamMiyHb ¢ pH B penenax 6-8.
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Koxa u BOJIOCHI

" Jloxaesas Boja
JIMMOHHBIIH
COK I[I’ICTKJIJ'IHPOB&HH&SI BOa
Ykeye
ITuimesas coaa
Z J AMMHAK

9 +* 2 3 4 5 6 T 8 9 10 11 12 13 14

~—— Kucnas Heitrpanbhas Llenounas ———p

KaKYIO KHUAKOCTh MOXKET HCIIOJIB30BAaTh TaHs B KauecTBE OMOJACKUBATENS JJIIs
BOJIOC ITIOCJIC MBITbA TI'OJIOBBI, €CJIM OHAa XOYCT IOAACPIKATH €CTECTBCHHBIN pH

BoJjioc?

1. JlMcTunIMpoBaHHYIO BOAY.
2. JloxaeByro BOnY.
3. CnaOplif pacTBOpP MHUIIEBON COIBI.

4. Cnalblil pacTBOp JUMOHHOTO COKA.

Otger: 4
Bri6pan BepHbIi OTBET 1 Gamn
Jlpyrue OTBETHI WJIH OTBET OTCYTCTBYET 0 GamioB

IIpumepsl 3aganuii PISA no kypcey 9-ro kiacca
[To3naBatenbHass NEATENLHOCTh TPH HM3YUYCHWH Kypca XHMHH Ha 0a30BOM
YPOBHE HWIrpacT BEAYIIYID POJIb B PAa3BUTHUM TAaKMX OCHOBHBIX BHJIOB Y4eOHOU
JESITENHHOCTU CTAPIICKIACCHUKOB, KaK BJIaJICHUE METOJaMU HAyYHOTO MO3HAHUS,
MOJTHOE M TOYHOE BBIPAXKEHHWE CBOMX MBICIICH, YMEHHE XapaKTepHU30BaTh,
OOBSCHATh, KJIACCUPUIIMPOBATh XUMUYECKUE OOBEKThI, paboTaTh B TpyIIeE,

aprymeHranus CBOCH TOYKH 3pCHUSA, HAXOXKIACHHUC, HCIIOJIb30BAHHC PA3JINYHBIX
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UCTOYHUKOB HWH(GOpMAlMU U TPEACTABIEHUE B YCTHOM M NHCbMEHHON Eqﬁ
pE3yNbTATOB €€ aHAIU3A.

Opna w3 3amay oOydeHUsT B CpeHEM IIKoje — OINpeAeNeHue anbHeHen
o0pa3oBaTeIbHON  TPAaGKTOPUM W  OTBETCTBEHHbIH  BBIOOp  KU3HEHHOT'O
U npodeccruoHanbHOro myTu. Jis pelieHuss JaHHOM 3aJauM CTapIICKIACCHUKU
OpY M3YYEHUHU XUMUU JODKHBI YMETh NMPUMEHSATh MPUOOPETEHHBIM HAa YpOKax
10 3TOMY IIPEAMETY ONBIT IEATEIBHOCTH B dKU3HEHHON CUTYaLlUU.

Tema «CKoOpoCTh XUMHYECKHX PeaKIUiN»

B xozae uzydyenust Templ, o0ydaronuecs: MpuoOpeTaoT 3HaHUs O Ipoleccax, B
KOTOPBIX MPOSABIIAIOTCA XUMUYECKUE CBOMCTBA BEILECTB, YCIOBUAX UX IPOTEKAHUSA
U crocobax ynpasneHus uMu. [locie u3yueHus: J7aHHONW TeMbl IIKOJIBHUKH CMOTYT
OPOTHO3UPOBATh PE3YJIbTAThl BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh
XMMHUYECKOM pPEaKIMK, Ha CMEIEHNE XUMUYECKOTO PABHOBECHS.

3aoanue
UccaenoBanne «CKOPOCTL XUMHYECKOH PeaKIUI

[Tocne TOro Kak 4YeNOBEK MPOBEN IMEPBYIO XHUMHUYECKYIO PEAKLIHIO — pPA3KEr
KOCTEp, EMY IIPHUIILIOCH 3ayMaThCsl O TOM, KAK YIPABIISITh TEUEHUEM XUMHUYECKUX
peakiui. CeronHs 4enoBEK YMEET YNPABIATh XUMUYECKUMHU PEAKLIUASIMU: MOXKET
3aMEUISITh HEKENIATENbHbIEC NPEBPAIIECHUS BEIIECTB WIM YCKOPSATh PEaKUUU IS
HOJTy4YeHUs] OONIBIIEro KOJIMYECTBA HY)XHOIO HpoAykTa. CKOpOCTh XMUMHYECKOMH
peaKkuuu OIpeAeNseTcs KaKk U3MEHEHNE KOHUEHTPALUA pearupyrolux BEIIECTB B
€AUHULY BpeMeHU. M3BECTHO, YTO CKOPOCTh XUMHUYECKUX PEAKIUN 3aBUCUT OT
TEeMIIEpaTyphl, KOHLEHTPALMU PEarupyrouiux BELIECTB, NPUPOIbI PEATHPYIOIINX
BEIIECTB, HAJM4YMs KaTalu3aTopa WM WHruOuTopa (BEUIeCTBa, 3aMEIJISIOLIErO

PEeaKIuIo).

3ananue 1
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Ha ypoke xumuun ydaimiuecsi IpOBOJWINA SKCHEPUMEHTHI C IENbIO onpeﬂ&fﬁ
(bakTopbl, KOTOpHIE BIMSIOT Ha CKOPOCTh Pa3WYHBIX peakiui. OHU NpoBeETU
HECKOJIBKO OTIBITOB.

Onwvim 1. Yuennku B35t 10 T COIISTHOM KHUCJIOTHI ¢ MAacCOBOM JIOJICH BEIECTBa
20% u oImyCTWIIX B 3TOT PacTBOpP I'paHyIbl IMHKA. Habmroamu BeIjeneHue rasa.

Onvim 2. K CONsSIHON KUCTIOTE U3 MEepBOro omnbitTa no6aBuiu 30 T Boabl. 3aTeM
oroOpamu 10 T mnomyyuBHIErocs pacTBOpa M OMYCTUIM TpaHyJbl IUHKA.
Habmronanu Beiienenue rasa.

1. B xakoMm H3 OMBITOB YYCHUKH HaOmrofanu 0ojiee MHTEHCUBHOE BBIJICIICHUE
raza?

2. JleticTBre Kakoro (pakTopa, BIMSIOIIETO Ha CKOPOCTb PEAKIIUHU, HAOIIOJAIH
y4yariuecs?

JIist BBIMOJHEHUSI 3TOTO 3a/laHusi OOydaromiuecss JOJKHBI YMETb MPOBOAMTH
XUMUYECKUN SKCIEPUMEHT, HaOJI0JaTh M OMHUCHIBATH XUMHUYECKHE PEeaKIuu
C TIOMOIIBIO ©CTECTBEHHOI'O sSI3bIKa M S3bIKa XHMHUHU, HUCCIEAOBaTh YCJIOBUS,
BIIUSIONIME HA CKOPOCTh XMMHUYECKOW PEaKIMH, OMUCHIBATH YCIOBUS, BIIUSIONIUE
HA CKOPOCTh XMMHUYECKON peakiuu. [IpoBeaeHne XUMHYECKOro HKCHEPUMEHTA
CIocOOCTBYET (POPMHUPOBAHUIO YMEHUU YCTAHABIMBATH CBSI3U MEXIY PEaIbHO
HAOJIFOTAEMBIMA  XUMHYCCKUMU  SBICHUSIMU U TIPOIECCAMU, TMPOUCXOISIIIMHU
B MHKPOMHpPE, OOBACHATh NPUUYUHBI MHOTOOOpaswisi BEIIECTB, 3aBUCHUMOCTH
UX CBOMCTB OT COCTaBa U CTPOEHHMS, & TAK)KE 3aBUCUMOCTh NPUMEHEHUS BEILIECTB
OT UX CBOMCTB.

Jlns oTBeTa HaA BOIPOC «B kaxom u3 onvimos yweHuku Habaooanu oOoiee
UHMeHCUBHOe 6bloeNeHue 2a3a’» HYXKHO CPaBHUTH YCIOBHSI TPOBEIECHUS ABYX
ONBITOB. Ywaliuecs JOJDKHBI 3HaTh, YTO TaKOe cpaBHEHUE (CpaBHEHHEM
HA3bIBACTCSl YCTAHOBJICHUE CXOJCTBa M pa3iuyusi MPEIMETOB U SIBJICHUU
JCHCTBUTEILHOCTH). B pe3yibrare cpaBHCHHs yCTaHABIMBACTCS TO OOIIee, YTO

OpUCYIle JBYM WM HECKOIBKUM OOBEKTaM, a BBIABIEHHE OOIIEro,
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MTOBTOPSIIOIIETOCS B SIBJICHUSAX, KaK U3BECTHO, €CTh CTYIEHb HA IyTH K TO3HAHMIO
3aKOHA.

«K consamoui kucnome uz nepsoeo onvima oodasunu 30 e 600s1». CiaenoBaTenbHO,
pacTBOp pa30aBWIM BOJOW, M peakIius B pa30aBICHHOM pacTBope Oyaer
IIPOMCXOJIUTh MEUICHHEE, B TOM YHCJIC U BBIJICIICHHUE rasa.

Jlst oTBeTa Ha BOIIpoOC «/[eticmaue Kakoz2o ¢akmopa, enusiowe2o Ha CKOpoCcb
peakyuu, Habarooalu yuawuecs?» HEOOXOIUMO pacCMOTPETh (HaKTOPBI, KOTOPHIC
BIIUSIIOT Ha CKOPOCTh XUMUYECKON PEAKIINHN:

1) mpupoma peareHTOB;

2) KOHIICHTpAIHS PEarcHTOB;

3) TeMIeparypa peaxiuy;

4) TOBEPXHOCTh COIMPHUKOCHOBEHUS PEarcHTOB;

5) mnpucyTcTBHE KaTaau3aTOPOB.

Tak kak B OTJIMYUE OT 1-T0 OIBITa BO 2-M OMBITE PACTBOpP pa30aBUIIM BOJOH, TO
W3MCHHWJIACh KOHIICHTpAIlMsS PEarcHTOB. BiHMsSHWE KOHIEHTpAIUU  «IIPSIMO
IPOITOPIIMOHATLHO» CKOPOCTH PEAKIWU: TIPH YBEIUYCHUH KOHIICHTPAIIUU
pearupyroniero BemecTBa CKOPOCTh PEAKIUH TOBBIMIASTCS, TP YMEHBIICHHN —
ITOHMIKAETCS.

Bosmoorcnvit omeem
OTtBert: 1) B mepBOM OMBITE HAOIIOAAIOCH OOJIee MHTCHCUBHOE BBIJICIICHUE Ta3a;

2) akTOp — KOHIEHTpAIUsI pearupyrouux BelecTB

JlaHbl 1Ba BEpHBIX OTBETA 2 Oajuta

JlaH ouH BEpHBIN OTBET 1 6amn

Jlpyrue oTBETHI WJIK OTBET OTCYTCTBYET 0 OamoB
3ajaHue 2

Onwvim 3. B mpoOUpKy C pacTBOPOM CEPHOM KHUCIOThI MOMECTHJIM HEMHOI'O

yepHoro nopomka okcuaa meau(ll). B Teyenne 3 MUHYT NMPU3HAKOB MPOTEKAHUS
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peaknuu He HaOmojanu. Torga y4eHMKH Harpelnu TpOOUpPKY C pearcunoﬁﬁoﬁ
cMmechlo. B pesynbprare Habt01anu NosIBJICHUE CUHEN OKpAacKH pacTBOpa.

1. JlelictBue kakoro (hakTopa, BIUSIONIEIO0 HA CKOPOCTh PEaKIUU, HAOIIOAAIN
yuamuecs?

2. llpuBenwte MpuUMEp HCIONB30BAHMS 3HAHUS O BIUSHUM 3TOro (akropa
Ha CKOPOCTh XMMHYECKUX PEAKIHI B OBITY.

Jliisa oTBeTa Ha Bompoc «/[elicmaue Kkako2o hakxmopa, 8nusawouie2o Ha CKOpocms
peakyuu, Habarooanu yuawuecs? » HEOOXOAUMO YUECTh, UTO IKCIIEPUMEHT COCTOSI
U3 2 YacTeil: MpOTeKaHue peakiuu 0e3 HarpeBaHUs W MPOTEKAaHWE PEAKIUHU MPHU
HarpeBaHUM.

UtoObl npusecmu npumep UCnONb308AHUS 3HAHUA O GIUAHUU IMO20 haxmopa
Ha CKOPOCMb XUMUYECKUX peakyuli ¢ Obimy, Hy>KHO TIOMHHUTb, YTO TEMIEparypa —
OJIMH U3 OCHOBHBIX, HO HE €JUHCTBEHHBIN (DaKTOp, OT KOTOPOTO 3aBUCUT CKOPOCTh
XUMHUYECKON peakiuyi. XOpOIIO M3BECTHO, YTO PACTBOPUTH COJIb, caxap ropasio
IPOIIe B TEIUIOW BOJE, YeM B XOJOJIHOHM, a TPHU 3HAYUTEIHPHOM HArpeBaHUH OHU
PacTBOPSIOTCS TIPAKTUYCCKH MTHOBEHHO. BiakHas ofeaa BBICHIXAeT ObICTpee

B TCIIJIOM ITOMCIICHUH, ITPOAYKTHI JIYIHIC COXPAHAIOTCA Ha XOJI0OAC U 1.

Bosmooicnviil omeem
Otger: 1) pakTop — Temneparypa;
2) HarpuMep, XpaHEHUE NPOAYKTOB B XOJIOUIbHUKE; IPUTOTOBIEHUE MUY TPU

KWUIICHUN U T.II.

JlaHbl 1Ba BEpHBIX OTBETA 2 Oaiuta
JlaH onuH BEpHBIN OTBET 1 6amn
JIlpyrue OTBETHI WA OTBET OTCYTCTBYET 0 OamoB
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3agaHI/ié 3

Ha l“pa(bI/IKe MpcacCTaBjICHa 3aBUCHUMOCTb KOHICHTPAIIUHU C HCXOAHBIX BCIICCTB

" IIPOAYKTOB pCaKINH OT BPCMCHU t IMPOTCKaHUA pCaKIINM:

Kakasi xpuBas ommchIBaeT HM3MEHEHHE KOHIICHTPAIMM HCXOJIHBIX BEIIECTB,
Kakasi — MIPOAYKTOB PEaKIIH?

B nanHoM 3amaHuu 0oOydaromIMMCs HAJ0 HAYYUTbCS HAaXOJUTh HEOOXOAMMBIE
JTaHHBIE B HHPOPMAIIUU, TTPEICTABICHHON B Pa3IMYHON Qopme.

[Tpennonaraemelii Xoa paccykaeHus: rpadguyeckoe n300pakeHne 3aBUCUMOCTH
KOHIIGHTPAIlMM pPEareHTOB OT BPEMEHU €CTh KHHETHYecKas KpuBas. Haumnaem
ee aHanu3upoBath. [Ipearnonoxum, 4To B peaklriO BCTyHaroT BemiecTBa A u B,

JUTSl HUX KUHETHYECKUE KPUBBIE OYAYT CIEMYIOIIMMH

t t

H3menenue
H3MmeHeHHEe KOHIIEHTPAI[HH KOHIIEHTPAITHH HCXOTHOTO
npoxykTa - C BeIlecTBa - A
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Bosmoocnwviti omeem

OtBer: KpuBast A COOTBETCTBYET HCXOAHBIM BEILIECTBAaM, KpuBas B — nmpogykram
peakuuu

JlaH BEepHBIN OTBET 1 Gamn

JIpyrue OTBETHI WU OTBET OTCYTCTBYET 0 6anoB

Tema «XuMH4Yeckue CBOMCTBA METAJLIOB. P/l akTUBHOCTH
(3/1eKTPOXMMHYECKHH P HANPSIKEHU ) METAJLJI0OB)

[Ipn u3yuyeHuu AaHHOW TeMbl OOydYaroUIMecs HOKHBl YMETh IOJIb30BaThCA
ANEKTPOXUMHUYECKUM PSIAOM HANPSKEHUA METAJUIOB, COCTAaBIIATh YpPaBHEHUS
XUMHUYECKUX pEaKLMil, XapaKTEepU3YIOUIMX CBOMCTBA METAUIOB, U OOBICHATH
CBOMCTBA  METAJJIOB B  CBETE€  TMpPEACTaBIEHUH 00  OKUCIMTEIHHO-
BOCCTAHOBUTENIBHBIX IIPOLIECCAX; 3HATh COCTAaB U CTPOCHUE CIUIABOB, OTINYHUE
CIUIaBOB OT METAJIJIOB; YMETh OOBACHATD, IOYEMY B TEXHHKE IIMPOKO UCIOIb3YIOT
CILIaBBI.

3aoanue «Kaxk «oonreemy yxnceneszo»

KAK «BOJIEET» JKEJIE30

Tlepeoe Xele30, ¢ KOTOPEIM CTONKHYJTIOCH HelI0BE9ecTBO, OBIIO H3 METEOpPHTOB.
370 OBUI0O XHMHYECKH 9HCTOE $KeNe30, YCTOHYHBOe K KOPPO3HH H XOpPOIIO
«COTIPOTHBIAIOMIEECH» JSHCTBHIO KHCIOT. OIHAaKO HHYTOKHBIE NIPHMECH THINAKT
€r0 3THX CBOHCTE H IMOBHINAKT pPEAaKIHOHHYK CIOCOOHOCTH :Kelesa: OHO
pearHpyeT ¢ HeKOTOphIMH HeMmeTamiamH (S, Ch)., kucmoramu (HCl, HNOs3) =
comaAMH (CuSQy, AgNO;). B cHay JocTaTodHOH XHMHYECKOH aKTHBHOCTH KelIe30
Ha 3eMle BeTpedaeTcd IPeHMYIIecTBeHHO B BHIE COSIHHEHHH.

TIpH HAIHYHH KHCIOPOLA, BOIEl H JOCTATOYHOIO BPeMeHH NpPAKTHYECKH Niodoe
H3JelHe H3 jKele3a B KOHeYHOM cHeTe MOMHOCTB Ipeodpaszyercd B PiKABUHHY H

pazpyimaercs (KOppoTHPYET).
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Ha 3eMHOM mape exerogHo «0oiyieer» prKaBUYMHOM TaKoe KOJIUYECTBO xce?@:;é,
KOTOpPOE PaBHSIETCS YETBEPTU €ro rojioBoi no0wuu. Ilporecc KOppo3uu MOXKHO
YCJIOBHO BBIPa3uTh cleayronien cxemont: Fe + O, + H,O — Fe;O3 - nH,0.

Kak BHJIHO M3 CXeMbl, p)KaBUMHA COCTOUT U3 THUIPATUPOBAHHOT'O OKCHJIA
xene3a(Ill) Fe,O3-nH,0 u ruapokceuaos xeneza (FeO(OH), Fe(OH)s).

Jlnst 6opbObI C pKaBUMHON MNPUMEHSAIOTCA pas3linuHble MeToisl. Hampumep,
KEJIEe30 CMENIMBAIOT C JIPYTMMH BellecTBaMU (J00aBKaMH) W MOJy4aroT CILIABBHI.
Hawunbonee uzBecTHbIE U3 HUX — CTaJlb U YYTYH.

[To 3HaueHHIO JU1s1 YeJIOBEKa Keje30 ABisieTcss MeTauioMm Ne 1.

3ananue 1

YuuthiBas pacmpoCTPaHEHHOCTh BEIIECTB B MpHUpoje, chopmynupyite
MPENONIOKEHNE O TOM, C KAKUMHU U3 XUMHYECKUX DJIEMEHTOB Kelle30 o0pasyer
coenuHenus B npupoze. [IpuBenure npumep GopmMyIibl COETUHEHUS C KEITE30M.

Oco0EHHOCTBIO 3TOTO 3aJaHus sBisgeTcs (GopMupoBaHue / IpoBEpKa YMCHHS
o0ydJaromuxcsi pacro3HaBaTh MPEANONOXKECHHUS (JOMYIIeHUs), apryMEHThl H
OMUCAHUS B HAYYHO-TIOMYJISIPHBIX TEKCTaX.

N3BecTHO, UTO *e1e30 T0BOJIBLHO PACIpOCTpaHEHO B 3eMHOU Kope (mopsiaka 4%
Macchl 3eMHOM Kopbl). [lo pacnpocTpaHeHHOCTH Ha 3eMjie JKele30 3aHUMAaeT
4-e MeCTO cpelu BCEX 3JIEMEHTOB M 2-¢ MecTOo cpeau metawioB. [IpouuTaB B
Tekcte 3amanus dhpa3y «lIpu Haruuuu KUciopooa, 600vl U 0OCMAMOUHO20 BPEMEHU
npakmudecku Ja0boe uzoeiue U3 oceie3a 8 KOHEUHOM cueme MNOJHOCHbIO
npeodpazyemcs 6 pocasyuHy U paspyuiaemcs (Koppooupyem)y, ydaujuecs
00/1JICHbL  CcOelamb  8blBO0, YMO JiCele30 O00B80JIbHO AKMUBHO pedazupyem
¢ KUCTOPOOOM U BOOOL.

Taxxke B 3aJlaHMM CKa3aHO: «B cuny 00cmamoyHou Xumuyeckou aKkmueHOCmu
Jocenezo Ha 3emne ecmpeyaemcs NPeUMYUeCMBEHHO 6 6UOe COeOUHEHUL.
OO6yyaromuxcsi HEOOXOIMMO HAYUYUTh BBIABUTATH TUIOTE3Y (IIPEANOIOKEHHUE),
HAa TPOBEPKY KOTOPOMl HampaBieHO JaHHOe wucciegoBanue. Iloackaszka ans

(bopMyIHPOBaHKS TUIIOTE3BI MOXKET OBITh Takoi: «Hamaue B npupoie KaMeHHOTO
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yras (C) u yraekucnoro raza (COy), cepwl (S), cepructoro raza (SO») W BOMIbI
(H,O) mo3Boisier cnaenaTh NPEANOIOKEHHE O HAJUYUU B TIPUPOAE B BHJIC
COEIUHEHUM. . . »

BcnoMmHanMM, 9TO Kene30 o0pa3yeT psiji MUHEPAJIOB:

» MAarHUTHBIN KeJIe3HsAK, Wi MarHeTuT FezOy;

» KpacHBIH Kele3HsK, i reMatut Fe;0s;

» OypbIit )kene3nsK, i JuMoHuT 2 Fe,03 - 3 Hy0;

» OKCNIe3HBIM KoJldenaH, Wi nupuT FeS; (MCmonb3yroT NpH MPOHM3BOJICTBE
CEPHO KUCIIOTHI);

» rtunpokapOoonat kemeza Fe(HCOs), (Bcrpewaercss B TPHPOIHBIX
U HEKOTOPBIX MUHEpaJIbHBIX BOJAX).

Bo3moxna obparHas 3amada: npu GOpMYyJIHPOBAHMHM THIOTE3bl «B mpupome
JKEJIe30 BCTpPEYaeTcs B BHJEC COCIWHEHHH C KHUCIOPOAOM WM CEpOM, MHOTIa
BCTpPEUACTCS YKHCTOC JKEJIE30, IOMajaroIiee Ha 3eMIII0 C  METCOPUTaAMUY,
NIPUBEINTE apTyMEHTHI, TIOJITBEPIKTAFOIIHNE STOT (aKT.

Bo3MoHBIN OTBET

OTBeT: B MpHUpPOJE MHOTO COSAMHEHHUU Kelle3a C KUCIOpoaoM — okcuios: FeO,
Fe;O3. CymiecTBOBaHHE KaMEHHOTO YIJISI M YTJIEKHCIIOTO Ta3a, Cephbl, CEPHUCTOTO
raza W BOJBI IMO3BOJISICT CJENaTh MPEANOJIOKCHHE O HAIWMYUKW B TIPUPOJIE
MecTtopoxkaeHuit cynbpunoB (FeS, FeS,), cynbdaroB (FeSO,) um kapObonaToB
(FeCOy) xene3a

JlaH BepHbIN OTBET 1 Gamn
Jlpyrve OTBETHI T OTBET OTCYTCTBYET 0 6ayoB
3ananue 2

B nomamHen MacTepckoil Bceraa MHOTO M3JEIUNA U3 JKEJNEe3a U €ro CIUIaBOB.
[Ipennoxkure nBa crocoba, KOTOPBIE CMOTYT 3aMEIJIUTh MPOIECC KOPpPO3UU

KEJIE3HBIX U3JICTTUH U TPOJIUTH CPOK UX CITYKOBI.
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JlaHHOE 3a/J1aHMe TIOMOTaeT HAY4YWUTh IIKOJBHUKOB HHTEPIPETHPOBATH naﬁﬁﬂé
W JenaTh COOTBETCTBYIOIIME BBIBOJBI, a TaKXe IPOTHO3MPOBATH CBOWCTBA
HEH3YUYCHHBIX BEIICCTB MO aHAJIOTUU CO CBOHMCTBAMH M3YUYCHHBIX Ha OCHOBE
3HAHUSI XUMUYECKUX 3aKOHOMEPHOCTEH.

Tak Kak «npoyecc KOppo3uu MONCHO YCI08HO BbIPA3UMb CLeOVIOUlel CXeMOIU.
Fe + O, + H,O — Fe,O3 - nH>,Op», TO, cllenoBaTelIbHO, IJIS TOI'0, YTOOBI
3aMEUINTh MPOLECC KOPPO3UM IKEIE3HBIX U3JENIUNA, HEOOXOIUMO HCKIIOYUTH
JEUCTBUE KACIOPOAA U BOJIBL.

Bo3MOoXkHBIN OTBET
OTBeT: NpeIoKEHBI IBa CITOCO0a 3alTUThI: UCIIOJIH30BAHUE OCYIITUTENEH BO3yXa

(MorjoTUTENEH BIaru), MOKPHITHE U3ACIIUM MAacioM, CTIeIIUaIbHON KpacKoi

[IpenoxxeHsl 1Ba crioco0a 3aIyThI 1 Gamn
JIpyrue OTBETHI WIIH OTBET OTCYTCTBYET 0 6amtoB
3aganue 3

OObsicHuTe, TIOYEMY B MPOMBIIUICHHOCTH W OBITY OOJbIIEe NPUMECHCHHE
MOJTYYHJTU CIUIABBI,  HE YHCTHIC TPOCTHIE BEIIECCTBA-METaJLIbI.

[Ipu BBIMOTHEHUHU 3TOTO 3aJlaHUS IIKOJIBHUKHA JOJKHBI BBIYWICHUTh M3 TEKCTa
KIIFOUEBYI0 UH(OPMALIUIO: «/[151 O0pbObL ¢ PAHCABGUUHOU NPUMEHAIOMCS PA3TUYHbIE
Memoobl, Hanpumep CcMewusaom ¢ opyeumu eeujecmeamu (0obaskamu) u
noayuairom cniagvl. Haubonee uzsecmuvie u3z Hux — cmano u uyeyn». Takke y
00y4Yaromuxcst 10KHO OBITh CHOPMUPOBAHO MPEACTABICHUE O TOM, YTO CIUIABBI —
3TO 0COOBIE CUCTEMBI, COCTOSIINE U3 IBYX U 00Jiee METAJIJIOB M METAIIJIOB u
HEAKTUBHBIX HemeTasuioB (yriepoa, pocdop, kpemuuii, nHoraa cepa). CBolicTBa
CIUIaBOB OTJIMYAIOTCS OT CBOMCTB KaXJIOTO U3 METAIIJIOB, BXOJAIINX B €r0 COCTaB.
Jleno B TOM, 4TO CIIABJICHUEM OJHUX METAJUIOB C IPYTMMHU MOYKHO CYIIIECTBEHHO
yIYYIIATh CBOMCTBA MHOTHX METAJIJIOB, HAaPUMEP: TBEPAOCTb, MIACTUYHOCTD,
TEKY4eCTh, JJICKTPUUECKHE, MArHUTHBIC W TEPMUYECKHUE CBOWCTBA, a TaKKe

AHTUKOPPO3UMHYIO YCTOWYHUBOCTb.
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Bosmooicnviii omeem

OtBer: mnpHBEACHO OAHO U3 OOBACHEHM: CIUIaBbl HMMEIOT OoJbliee
MHOrooOpa3ue CBOMCTB; MOXHO CO3/laBaTh CIUIaBbl C 3apaHee 3aJaHHBIMU
CBOMCTBaMU
B 3aBCHUMOCTH OT 00JIACTH MPUMEHEHUS

Ha3Bana ojHa 13 npuduH 1 6amn

JIpyrue OTBETHI NN OTBET OTCYTCTBYET 0 6ayoB

Tema «@ochop. Aitorponust pochopa. CsoiictBa pochopa. Oxeun
dochopa(V). ®ochopHas kucaora u ee cojin. DocopHbie y100peHU»
3aoanue «Takoit paznwtit pocghop»

dochop — OJIUH U3 PaCHPOCTPAHEHHBIX IIEMEHTOB 36MHOM KOPBI, OH BXOJUT B
nepByto aBanuatky. Conepxkurcs (ochop M B TKAHSIX >KUBBIX OPraHHU3MOB —
BXOJIUT B COCTaB OE€IKOB U APYIMX BaXKHEUIIUX OpraHudeckux coequueHuid (ATO,
JIHK). ®ocdop Ha3pBalOT »dJIEMEHTOM KHU3HHA. VICTOpUS €ro momxydeHus
OTHOCUTCS €lI€ K BpeMeHaM allXUMHH. Pa3opuBIIMiicsS KyIel U OpHU 3TOM alIXUMHUK
— camoyuka bpanm — B mouckax (QuIocopCcKoro KamHS TOJYYHJI KpacHOe
«ypuHHOE Macyio». [Ipm ero nanpHeWIEd IUCTWUISIIUM aAJTXHMHUK 3aMETHII
00pa30BaBIIYIOCS Ha JHE PETOPTHI O€Nyl0 MbUTh. AJNXUMHUK DPEIIWI, YTO €My
YAQJIOCh W3BJIEYb «AJIEMEHTAPHBIA OTOHb», HO HE MOJIyYUB KEIAEMOI0 30J10Ta,
bpann cranm mpomaBaTh CBOM CEKPET IO ILEHE, BO MHOIO pa3 IPEBOCXOMALICH
30JI0TO, 1 000TaTHJICS Ha 3TOM.

3ananue 1

1. B mepeBoje ¢ rpeueckoro HazBaHue ¢ochopa 03HAYAET «CBETOHOCHBINY.

CerosiHs U3BECTHO HECKOJIBKO aJUIOTPOMHBIX Moaubukamnmii pochopa — Oemnbrid,
KpacHb, uépHblid. Kakas w3 3Tux Momaudukamuii crana NPUYUHOM TaKOTO

Ha3BaHUS XMMHUUYECKOI0 dJIeMeHTa?
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Bo03MOXHEIN OTBET

OTBer: 6enbiii hochop 001amaeT CIOCOOHOCTHIO CBETHTHCS

3anucaH BEpHbIA OTBET 1 Gamna
JIpyroi oTBeT, OTBET OTCYTCTBYET 0 GamioB
3ananue 2

[Toxanyit, mepBoe cBoicTBO (dochopa, KOTOpoe UEIOBEK MOCTaBUI cede
Ha Cciyxk0y, — 3TO roprouectb. ['oprouects (pocopa oueHb BenMKa U 3aBUCUT
or amtorpornHod wmomudukanuu. Dochop BMEcTe C APYTHMMH BEIIECTBAMU
HAHOCHTCS Ha CIIMYEYHBIN KOPOOOK U MPU TPEHUU 3arOpaeTcs.

1. Kakas amnorpomHas wmomudukanus Gochopa mnpuMeHseTcss Mpu
IPOU3BOJICTBE CITHYEK?

2. Kakoe BemecTBO MOXHO YBUAETh B BHAE O€Ioro AbIMKa B MOMEHT
3QKWTAHUS CIWYKH? 3aluIIuTe Ha3BaHUE M XHMHYECKYH (OpPMYJIy 3TOTO
BEIIECTBA.

Jis  3TOro 3afaHus pPacCMOTPUM MPOBEICHUE
XUMHUYECKOTO IKCIIEPUMEHTA.

O0s13aTenbHO MPOIEMOHCTPUPYITE JAHHBIN
XUMUYECKUH 3kcnepuMenTt. HeoOXxoammMo HalWTH OTBET
Ha BOMPOC: IO KaKUM TpPHU3HAKAM XUMHUYECKUX
peaknuii MOXHO CYAWTh, YTO OOpa3oBajioCh HOBOE

BemectBo?  Ilocne  paccMOTpeHuss — MPU3HAKOB

XUMHNYCCKUX peaKHI/Iﬁ CIcaycCT HepCﬁTI/I K YCJIOBUAM
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UX TpoTeKaHus. B XuMuM He OrpaHMYMBAIOTCS MPOCTHIM HabJTI0leHHEM
MPOTEKAIOIIEro IMpolecca, a HAOIIOAEHUS COYETAIoT C TIPOBEICHHUEM
AKCIIEPUMEHTA. DKCIEPUMEHT — 3TO UCCIENOBAaHUE KAKUX-IMOO SIBICHUH IyTeM
aKTUBHOTO BO3CHCTBHS HA HUX Pa3HBIMH CIIOCO0AMU, COOTBETCTBYIOIIUMHU IEJISIM
uccienoBanus. [IpoBecTH XMMHUECKHN SKCIIEPUMEHT — ITO 3HAYUT CIEHUATHHO
co3JaTh TaKWe YCJIOBHUS, NPU KOTOPHIX HAOJIOJEHHE HCCIeNyeMOro SBICHHUS
IPOBOJUTH Haubosee yao0Ho.

[IpoBeneHne XUMHYECKOTO OKCIEPUMEHTa CHOCOOCTBYET (HOPMUPOBAHUIO
YMEHUI YCTaHABIMBATH CBSI3U MEXAY pEajbHO HAOIIOAAEMBIMU XMUMHYECKUMU
ABJICHUSIMU U TPOIIECCAMHM, MPOUCXOSAIIMMHA B MUKPOMUPE, OOBACHATH MPUUUHBI
MHOroo0pasus BEIIECTB, 3aBHCHUMOCTb HX CBOHCTB OT COCTaBa U CTPOEHUS,
a TaKKe 3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB.

Ha 601pIMHCTBO BOIPOCOB AAHHOTO KOMIUIEKCHOTO 3a7anus o ¢pochope mocine
IPOCMOTPa XUMUIECKOTO IKCIIEPUMEHTA MOKHO OTBETUTH TPABUIIBHO.

Jlyis pemeHust 3TOro 3aJaHus MOXKHO TMPEIIOKUTH HMIKOJbHUKAM PAacCMOTPETh

CYILIHOCTh aJUIOTPOIHOT0 MEePEexo0/1a MeKAy OelbIM U KpacHbIM (hochopoM.

CYLIJ,HOCTb a/lNnIoTPONHoOro nepexoga

o Harpes OXN3XAeHMe -
KPACHbINN ®OC®OP ——— > TMAPbl ®0C®O0PA — X > BE/IbIN @0CPOP
P paspylweine P, KOHABH(ALWA
CIPYKTYPSI 8 8uje Benoro
kpacHoro pocdopa docdopa

(xp) P, (gen)

B03MOXHBIN OTBET
OtBert: 1) kpacHbiil pochop UCTIONB3YIOT B IPOU3BOACTBE CIIMUECK;

2) 6enbiii gbiM — 310 okcu docdopa(V) P,0s

3anucaHsl BEpHbIE OTBETHI Ha JiBa BONPOCa 2 Gamna
3anucaH BEpHBIN OTBET HA OJMH BOIIPOC 1 6amn
Jlpyrue OTBETHI WJIH OTBET OTCYTCTBYET 0 6amoB
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3anaunue 3

®ochop (B Buae ¢ochaToB) — OIUH U3 TPeX BaXKHEHUIIMX OUOTE€HHBIX

3JIEMEHTOB, YydacTByeT B cuHTe3e AT®. bonpmias 4YacTte MNPOU3BOAUMOMN
dbocdopHOI KUCTOTHI UACT Ha monydeHue GochOpHBIX YI0OpEHUI:

» cynepdochara Ca(H,POy),,

» npermunurata CaHPO, - H,0,

> ammodocku (NH4),SO,4 + (NH4),HPO, + K,SO,4 u ap.

Jlonst mpoM3BOJICTBA YAOOPEHHI, COMEpkKAIIMX B CBOEM COCTAaBE TOJIBKO OJUH
dochop, magaer, U Bce OOJIbIIE TMPOU3BOAUTCS KOMIUIEKCHBIX YJIOOpPEHUH,
coJiep KallluX J[Ba WJIK TPU MUTATEIbHBIX JJIEMEHTA.

1. Kakoe w3 TPUBEICHHBIX YyJIOOpPEHUNH OTHOCUTCS K KOMIUIEKCHBIM?
Hanumure ero HazBanue.

2. Kakue MakpodJIeMEHTBl BXOAAT B COCTAaB ATOro yaobpenus? Hamwmmre mx
HA3BaHUA.

[Ipexxne yem mpucTynarh K BRIOOPY YI0OpEHUs, CTOUT Pa300paThCs, 9TO TaKOE
MOJTHOE KOMILJIEKCHOE yhoOpeHue. BBIycKalTcs pa3iudHble COCTaBbl IS
nepeBbeB M pacteHMd. OHHM BKJIIOYAIOT OT JBYX KOMIIOHEHTOB, Ka)Iblid
U3 KOTOPBIX HMEET CBOE OIPEIAEIICHHOM naeuctBue. llepedeHp BhIITyCKaeMbIX
cMecel J0CTaToO4YHO MUpOK. Yarie Bcero B UX COCTaB BXOJAT: Kajui, docdop,
a3oT. PacTeHuss Ha pa3HBIX ATanax >XW3HU MOTPEOJISAIOT MUTATEIbHBIE JIEMEHTHI
B Pa3HbIX KOJWYECTBax. A30T pacTeHHsl OOJbIlI€ BCEro MOTJIOLIAIOT B MEPHO
AKTUBHOI'O pOCTa — C MOMEHTa MpopacTaHus CeMsSH 10 (opMUPOBaHMS MEPBBIX
nBeroB. Pocop HYKEH pacTeHUsIM B Iepuoja mpopactaHus. B mnepuoa
MOATOTOBKH PACTEHHUM K 3UME — BAXKHYIO POJIb UTPAET KA

[lepedyeHb BBOJIMMBIX B KOMIUIEKCHOE YAOOPEHHE KOMIIOHEHTOB IOCTOSTHHO
MEHSETCS. Y ensieTcs BHUMAHHE HE TOJIbKO BBOJAMMBIM KOMIIOHEHTaM, HO U HX

NPOILIEHTHOMY  COOTHOIIEHHI0. DTO  TMO3BOJSIET  MOAOOpaTh  mpemapar
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B 3aBUCHUMOCTHM OT BO3HHUKIIEW mpobinembl. [lpu 3ToM oOueHB BAKHO
NPUIEPKUBATHCA MHCTPYKIIMU, pa3paO0TaHHOW Mpou3BoauTeneM. B Takom cirydae
KYJIbTYpHBIE PACTCHHS] HAUMHAIOT aKTUBHO PAa3BHBATHCS, JIYUILE€ COMPOTUBIISIOTCS
BHEIIIHEMY BO3JEHCTBHUIO, aKTUBHO HAPAIIUBAIOT 3€JICHYIO MacCy.

Jlns  BBITIOJIHEHUS OTOTO  3aJlaHusl  HEOoOXOAUMO IIKOJHHUKOB HAyYUTh
ONPENENATh NMPOLUEHTHOE COAEPKAHUE XUMHUYECKUX DJIIEMEHTOB B TOM WM MHOM
coenuHeHnn. Hopma as3ora 1 pasHbIX KyJIbTYp 3aBUCHAT OT IUIOAOPOAUS
U BIAKHOCTH II0YBBI, MPEAIIECTBEHHHKA, CIOCO0a BHECEHHs yAOOpEeHHS,
BEJIMYKMHBI 3aIUIAHUPOBAHHOIO ypokas. Uem HMXKe IUIOAOPOAME IMOYBBI U BBIIIE
3arIaHUPOBAHHBIN YpOsKai, TEM OOJIbIIE a30THBIX YA00OpEHUH HY>KHO BHOCHUTD.

Bo3moxHbIN OTBET

Otger: 1) aMmMo(ocKka OTHOCUTCS K KOMILIEKCHBIM Y100PEHUSIM;

2) aMMO(OCKa COAEPKUT MAKPOIIEMEHTHI — a30T, Kainuit u Gochop

3anucaHbl BEpHbIE OTBETHI Ha JBa BOIPOCa 2 Oamna

3anucaH BEpHbBIA OTBET HA OJIMH BOIPOC 1 Gann

JIpyrue OTBETHI WU OTBET OTCYTCTBYET 0 6amtoB
3aganue 4

docdop NMPUCYTCTBYET B KUBBIX KIIETKAX, BXOIUT B COCTaB KOCTEW UEIOBEKa,
3yOHOUM »5Manu. OCHOBHYIO pOJb B TpeBpalleHUsXx coeauHeHuit ¢ocdopa
B OpraHuM3Me 4elOBeKa M JKMBOTHBIX wHrpaer mnedeHb. OOMeH ¢docopHbBIX
COCIMHEHUN peryiupyercss TopMoHamMu W BuTamuHoM D. VYcBoenue ¢ocdopa
npoucxoauT 3(h(HEeKTUBHEE TPU €ro nprueMe BMECTE C KaJdbIIMeM B COOTHOLICHHH
3:2 (P:Ca). CoxaepxaHue ¥ COOTHOIICHHME Kaubliusd W (ochopa mHpeacTaBiIeHO

B Ta0uIE:
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MpogykT Ca, mrM100r P, mrf100 r Cal/P N
MapeHan roesanHa 12 250 0,05
LlensHoe Monoko 118 93 1,26
Bapéxaa dpacons 50 37 1,35
MapeHan Tpecka 31 274 0,11
MweHryHBIR XxNed 24 254 0,33
Kaptodens 7 53 0,13
Honokm 7 10 0,70
Hiiua KypuHble o4 205 0,26

O3HakoMbTech C HH(pOpMaIMed B TaOJMIIE U HA30BUTE

B KOTOPBIX

PEKOMEHTyEMOMY.

Hano: 3:2 (P:Ca).

B tabmune 2:3 nano cootHomenue kaiabiys u Gocdopa (Ca:P).

Pewenue:

2:3=0,666

COOTHOILICHUEC

DJICMCHTOB

XoJ1 pacCcyKaeHUs

Hanobolee

Omeem: 0,7 — 310 2010KH, 0,33 — MIIIEHUYHBIN XJIEO.

JBa TPOMYKTa,

COOTBETCTBYET

Takum 006pa3om, B TaHHOM 3aJIlaHUU TIpeiaraeTcsi chOpMyIUPOBATH BBIBOJIBI HA

OCHOBE MHTEPIPETAIIMN JTaHHBIX, TPEICTABIECHHBIX B pa3nu4HbIx (popmax. Takue

3a/1aHUs1 HEOOXOIMMO BKJIIOUATh B COJIEPKAHUE YPOKA.

B03MOXXHBIN OTBET

OTBeT: S0JI0KH U MINEHUYHBIA XJ1€0

3anucaH BEpHBINA OTBET

Jpyrue oTBETHI, OTBET OTCYTCTBYET
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3aga§1}e 5

[Ipu Henoctatke dochopa B opraHu3mMe pa3BUBAIOTCS pa3IMUHbIE 3a00JIE€BaHUS
kocteit. Cyrounas nmotpeOHOCTh B pochope mis B3pocibix coctaBisier 1,0-2,0 T,
JUIsL AeTe U moapocTkoB — 1,5-2.5 1.

CKOJIBKO TpaMMOB (KHUJIOTPAaMMOB) >KapeHOM TPECKM MHUHUMAJIBHO HAJ0
yHOTPEOUTh MOAPOCTKY, YTOOBI MOKPBITH CYTOYHYIO MOTPEOHOCTH B (ocdope?
OTBer noATBepaAUTE pacueTaMu (OKPYTIIUTE J10 EJIbIX).

3afgaHue ABJSIETCS TUIUYHO MEXIPEAMETHBIM: OHO OCHOBAHO HAa MOHUMAaHUU
OCHOB 3JIOPOBOTO THUTaHUA W (OPMHUPOBAHUU 30POBOTO oOpaza ku3Hu. Jlis
BBITIOJTHEHUSI  JTAHHOTO  3aJjaHusi  HEOOXOJWMO  pa3BHBATh  KOMIIETCHIIHIO
«OLICHUBATh JOCTOBEPHOCTh HAYYHBIX apryMEHTOB U JOKa3aTelbCTBAa U3
pPa3IUYHBIX HMCTOYHUKOBY». HeoOXoIMMO HaydyuTh HCHOIB30BaTh BOMPOCHI B
KauecTBE WHCTPYMEHTA IO3HAHMS M B KayeCTBE OCHOBBI I (POPMUPOBAHUS

TUIIOTE3BI 110 IIPOBCPKE MMPABUIIBHOCTH BbICKA3bIBACMbIX CY)KjleHHﬁ.

Pewenue 3anaun
CocraBiisieM nponopLHUIo:
0,274 —»510 100 T
1,5-x
1,5-100:0,274=547r

[IpaBuibHbIM OTBET: 547 T.

Bo3MOXHEBINA OTBET

OTBer: 547 1;
1.5 - 100 : 0,247 = 547 2

pACUETHI:
3anucaH BEpHbIA OTBET 1 Gamn
JIpyrue OoTBETHI WU OTBET OTCYTCTBYET 0 GamoB
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3akjaoueHue

Poccuiickas cucrema oOpa3oBaHus paccMarpuBaeT (QyHAaMEHTAIbHBIC 3HAHUS
KaK OCHOBY A1 PCHICHUA PpCaJIbHbIX 3aaadd, CTOJAIHUX IICPCIA O6IH€CTBOM.
(DOpMI/IpOBaHI/Ie GCTCCTBCHHO-HaquOﬁ I'paMOTHOCTH BO3MOKHO B paMKax
KOMILIEKCHOU oA OTOBKH y‘{I/ITGJ]eﬁ K pcajin3daivi HOBBIX BHJIOB HC,Z[&FOFH‘ICCKOﬁ
NeSATENbHOCTH, KOTOpas JOJDKHA OBITh HallpaBjeHa Ha BCECTOPOHHEE pa3BUTHE
JIMYHOCTHU O6yanOH_II/IXC5{, a TAKXKX€ Ha OCBOCHUC MMM HOBBLIX BUI0B HpCI[MeTHBIX
U METalpeIMETHbIX YMEHUW. YUMTEN0, KaKk OpraHu3aropy mpoiecca o0ydeHus,
HEO0OXOJIUMO BCECTOPOHHE paccMaTpHBaTh Ha YPOUHBIX M BHEYPOUHBIX 3aHATHUAX
pasnu4HBIe  acmeKThl (OPMHPOBAHUS €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
y‘-II/ITI)IBaﬂ HpI/I 3TOM BO3MOXHOCTH HOCTpOCHI/IH PIHI[PIBHI[y&lJ'IBHOfI TpaeKTOpI/II/I
06yquH$[ 1N BOCIIMTAHHA o6yqafo1unxc>1. BTO SABIISICTCSA aKTyaJ'II)HBIM KaK C TOYKH
3peHI/I$I IIOAIOTOBKHM IIKOJBbHHUKOB K MC)KI[}IHapOI[HLIM U HAIOHWOHAJIBbHbBIM
HCCJIICAOBAHUAM, TaK HW C TOYKH 3PCHUA Q)OpMHpOBaHHH KOMH@TCHHHﬁ,

HaITpaBJICHHLIX Ha aAalTaluruio O6y‘IaI-OIIII/IXC$I K J)XU3HH B COBPCMCHHOM O6IIICCTB€.
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