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NOACHUTEJIbHAA °

Poccuitckas ®epepanua ¢ 1990-x romos mpu-
HUMaeT aKTUBHOE YYacTHe B MEXJYHApOJHbIX MC-
cllefoBaHuMAX KavecTBa obpasoBanma. Cpenu HuX
Hauboriee aBTOPUTETHBIM SABIAETCA MCCAENOBa-
ume PISA (Programme for International Student
Assessment), KOTOpOe IPOBOAMUTCS OJIMH pas B TPK
roffla o uHunMaruee OpraHusanum sKOHOMITYe-
ckoro corpyauuyecrsa u passutusa (O9CP). Oro
KpYTHeas MeXJyHapofHas MporpamMma OILleH-
K# 06pa3oBaTeNbHBIX Pe3y/bTaTOB IIKOMbHUKOB.
KrmioueBoit BOmpoc mccnefoBanus — 06nafganoT mm
15-netHue yyauyecs, nomyyusume obuee ob6a3a-
Te/ibHOE 00pa3oBaHye, SHAHUAMMU U YMEHUAMM, He-
06XOIMMBIMH UM /IS IOTHOLEHHOTO (QYHKIMOHN-
poBaHus B obuecrse’.

ViccnemoBanme PISA okaswiBaeT cepbésHoe BO3-
JeiicTBue Ha oOpasoBaHMe BO BCeX CTpaHax, ydya-
CTBYIOLIMX B 3TOJ IIporpamme, B ToM unucne B Poc-
cun. Poccus npuHKMMaeT y4yacTHe B 3TOM MCCIE0-
Bauuu ¢ 2000 ropa, T. €. ¢ CaMOro MepBOro rojia ero
npoBefieHNns. Y4acTue pOCCMICKMX HIKObHUKOB B
MCC/IEIOBAHMM TIO3BOJIAET IOMYYUTh MH(POPMALIMIO
0 cocTosiHMM 00pasoBaTe/IbHOM CUCTEMbI B Hallle
CTpaHe B CPAaBHEHMM C IPYTMMM CTPaHaMM MMpa U
Ha OCHOBE TOTYYEHHbIX Pe3yNbTaTOB CJie/laTh BbI-
BOJIbI O HAIIPABNIEHUM Pa3BUTUA 0OpasoBaHMA.

B nccnenosanum PISA ouenka HaBBIKOB yya-
IMXCS MPOBOJAMUTCA IO TPEM OCHOBHBIM HallpaB-
neHuAM (YHKUMOHA/IBHOM TPaMOTHOCTHM: YMTa-
TENbCKOM, MaTeMaTU4eCKOM M eCTeCTBEHHOHayd-
HOJ rpaMOTHOCTH. B mccnepoBanue Taxke BKIIIO-
YajOTCs WHHOBAlL[MOHHBIe OOMACTM OLEHMBAHUA,
a MMeHHO: «pemreHue mpobnem» (8 2015 romy),
«rmobanbHbie koMnereHuu» (B 2018 ropy), «kpe-
aTMBHOE MbllTeHne» (mnagmpyerca B 2022 rogy).
Kpome Toro, HeKoTOphbIe CTpaHbl, B TOM 4yucne Poc-
Cusl, TPMHUMAIOT Y4acTye B OLleHUBaHuM puHaHCO-
BOJ{ TPaMOTHOCTH LIKO/IbHUKOB.

EcTecTBeHHOHay4YHas IPaMOTHOCTb Hapafy ¢
YUTATEMbCKONM ¥ MATEMaTU4eCKOM TPaMOTHOCTBIO —
OflHO M3 BelyLIMX HaNpaB/IeHMi MCCAeNOBaHNA
PISA. Kakumyu yMeHUAMM JO/KeH o6mafaTh yeno-
BeK, B/Iafleloluii eCTeCTBeHHOHAYYHO IPaMOTHO-
creio? CormacHo marepuanam PISA, ectecTtBeHHO-
HAy4YHO rPAaMOTHBIN Ye/IOBEK yMeeT HayyHO 06bsc-
HATS AB/IeHNsA, TOHUMAT 0COOEHHOCTH eCTECTBEH-
HOHAY4YHOTO MCC/IEJOBaHMA, WHTEPIPETUPOBATDH
JlaHHbIE Y UCMONb30BATh HayYHbIE J0KA3aTe/IbCTBA

SATNMNCKA

JUISL TIOHMMAHMUS OKPYIKAKOLIero Mupa u obbsacHe-
HUA TeX U3MEHEHMII, KOTOpble BHOCUT B HETO Y€/10-
BeK>.

B 2000 ropy, xorga mccnemosanue PISA crap-
TOBa/I0, B HEM IPUHANN yyacTue 32 CTpaHbl MUPa.
YpoBeHb ecTeCTBEHHOHAYYHOV IPaMOTHOCTH POC-
CMICKMX YYAlMXCH OKasancs HM3KMM: 26-29-e
mecta. B 2018 romy B uccieioBaHmuy y4acTBOBaIN
IIKOMbHUKM M3 79 cTpaH. Pesynmbrarsl poccmitckmx
IIKObHUKOB 10 €CTeCTBEHHOHAYYHOM TPaMOTHO-
CTHM BHOBb HeyTelmTenbHbl: Poccus sansna 30-36-e
MeCTa, MPAaKTU4YeCKM He M3MEHMB MO3MULINN B peii-
THHTe cTpaH-y4yacTHuI. Takum obpasoM, Momoxu-
TEbHON [MHAMUKM B (POPMUPOBAHMM €CTECTBEH-
HOHAY4YHOM IPaMOTHOCTH POCCHIICKUX LIKOIIbHUKOB
1noka He HabmoaeTcs.

[IpuumHbl TakuX OOMIHBIX pe3ynbTaTOB IKC-
NepThl CBA3BIBAKT C TE€M, YTO TPajAMLUM OTeve-
CTBEHHOTO IIKOIBHOTO €CTECTBEHHOHAYYHOro 06-
pasoBaHMs B OCHOBHOM HaIlpaBjieHbl Ha GOpMupo-
BaHME aKaJIeMUYECKOTO 3HAHUA, a B UCC/IEJIOBAHUN
PISA oumenuBaloTcs He pefMETHbIE 3HAHNA U yMe-
HMA, 2 CNOCOOHOCTH MCIONB30BaTh MX B pasinuy-
HBIX )KM3HEHHBIX CUTYaLMAX, YTO OTPaXKaeT COBpe-
MeHHble TEHJCHLMM B OlleHKe 06pasoBarelbHBIX
moctikenuit. OnHako aTo¥ cTopoHe obydeHus B
POCCHIICKOI IIKO/IE YAENAETCA HEJOCTATOYHO BHU-
MaHua. Hamm MIKOMBHUKM MCIBITHIBAIOT 3aTPy.-
HEHMUsA MPY BBHINOTHEHUM 3aJIlaHUI, B KOTOPBIX He-
06x01MMO NCITONTb30BaTh MH(OPMAILNIO, IPEACTaB-
NEHHYI0 B TabMuLax, IMarpaMmax, CxeMax Miam pu-
CYHKaxX, aHa/M3MpOBaThb M/IM CPaBHUBATb pe3y/b-
TaThl €CTECTBEHHOHAYYHBIX MCC/EOBaHMil, 060-
CHOBBIBaTb CBOIO TOYKY 3p€HM, UCIIO/Ib3Ys Hay4y-
HYIO apryMeHTaumio, Tpebyercs farth OTBET B CBO-

~ 6onHoit opme. Poccuitckue ydalumecs yCremHo

BBIMIOMTHAIOT 3aJaHMUA Ha BOCIIPOMU3BENIEHUE 3HAHMUM
B MPOCTBIX y4eOHBIX CUTYALMAX, HO 3aTPYAHAIOT-
CA MPUMEHUTD UX B HE3HAKOMBIX CUTYalIUAX, 6mu3-
KHUX K peanbﬂoﬁ JKMU3HH. Lﬂupm‘a BOCIIPUATHA 3a-
nad, 'I‘BOP‘-IECKHfl Noaxon K MX peleHno, oﬁpame-
HME K 3[paBOMY CMBICITY, «npuxnanﬂoﬁ» XapakTtep
MBIIL/IEHNSA — 3TO TO, YTO B TUIIMYHOM POCCHIACKOIM
LIKOJIE€ Pa3BMBACTCA HE CIMILUKOM YCIIEIITHO.

Taxkum o6pasom, cerogus B Poccuu cymecTByer
npoﬁnema IMNOBBILIEHMA KadeCcTBa €CTECTBEHHOHA-
y4HOro o6pasoBaHus, IPUCTYNATh K PENICHNIO KO-
TOPOI CIEAlyeT, HaYMHaA YKe C Haya/IbHOI LIKO/IBL.

NMOACHUTE/NIbHAA 3AMUCKA



NOACHUTEJIbHAA 3ANMUNCKA

AKTyaZnbHOCTb pelleHns 3Toi npobnembr cBAsaHa
TAKXKe ¢ HeOOXOAMMOCTBIO BBITONHEHUA TpeboBa-
HIIL, M3T0KeHHBIX B yKasax® Ilpesupenta Poccuit-
ckoii Peprepannm, cornacHo Koropsim K 2024 rony
Poccus momxna Boitti B uncno 10 ctpan mupa no
KadecTBY MIKOIbHOTO 0Opa3oBaHus.

CO}IEP)K&HHE r[pejmaraemoro BHMMAaHMUIO 4YMTa-
Teneit mocobus yunMThIBaeT CAOXKMBILYIOCA B pOC-
CUMIICKOM €CTeCTBEHHOHay4HOM obpa3oBaHuu cu-
TYalMio ¥ MOCTPOEHO B COOTBETCTBMU C MPUHIN-
naMu, KOTOpble JleKIapupyeT MeXXAyHapoAHOe uc-
creffoBanme KadecTBa obpasosanus PISA. B moco-
6ue BKMOYeHbI pasHOoOpasHble Mo dopme 3aja-
HUsA, B TOM 4McIe co cBOOOIHbIM oTBeToM. Codep-
HamenvHylo 0CHOBY 3aJIaHNIl COCTAB/IAET HAYHHOE
3HaHue u3 mpeéx obnacmeti: «Pusnveckue cucre-
MbI» (MaTepuan pusuku u xummn), «<Kusbie cucre-
mbI» (MaTepuan 6uonorun), «Haykn o 3emne u Bee-
jieHHoi» (Matepuan reorpadum, reonorun, acTpo-
Homuu). Kpome Toro, 3alaHusa MOTYT TakoKe BKITIO-
yarh npouedypHoe 3HaHue, KOTOPOe B PaBHOI Mepe
OTHOCHMTCA KO BCEM eCTeCTBEHHOHAYYHbIM IpeaMe-
TaM ¥ yauThiBaeT mx cneunduxy. [loxg npouenyp-
HBIM 3HAHMEM IOJIPa3yMeBalOTCsA 3HaHNEe METOJOB
HAyYHOTO TO3HAaHMsA M YMEHMe WCIIONb30BaTh MX
JULSL pelleH!s eCTeCTBEHHOHAYYHBIX NpobieM.

3amanus ofbenuHeHbl B TemMaTHyeckue OIoKu
(croxeTs1) u paspaboTaHbl Ha Marepuane pasHbIX
MpeMETOB eCTeCTBEHHOHAYYHOrO IL[MK/IA, MHOTHE
M3 HMX MMEIOT MEXIMCHUIUIMHAPHBIN XapakTep.
OHM OCHOBAHBI HA PeaJIbHbIX JKM3HEHHBIX CUTYa-
1MAX, npobemax, npoueccax Mim ABIEHUAX, KOTO-
phie TIOMellleHbl B OIpee/eHHbli koHmexcm (370~
pOBbe, IPUPOJIHbIE PECYPChI, OKpYsKalol[as cpefia,
OIACHOCTM M PHMCKM, CBA3b HAYKU ¥ TEXHOMOTMIL).
[/ yCneniHoro BBIMOMTHEHUA 3aJaHNi MIKOMbHU-
KU JIO/KHBI 06/1aiaTh HEOOXOMMMBIMU YMeHUAMU
(xomnemenyuamu) m cnocobHOCTbIO NMPUMEHATDH
eCTeCTBEHHOHAYYHbIe 3HAHMUA B HE3HAKOMOI, HO
BITO/THE PeasibHOM CUTYaLHM.

3ajanus HanpasiaeHbl Ha GopMUpOBaHUE KOM-
nemeHuull, XapaKTepusyroluux ecTeCTBEHHOHAY4-
HYI0 rpaMOTHOCTh. K HMM oTHOCATCA cnepyiomnine
KOMTI@ TeHI[MA:

1) Hay4HO OGBACHATD ABMCHNA;

2) noHMMaTh OCOGEHHOCTH eCTeCTBEeHHOHAayY-
HOTO MCC/IeIOBAHMS;

3) Hay4YHO MHTEPNPETUPOBATh JAHHbIE U NCTIONb-
30BaTh JIOKA3aTE/IbCTBA [I/IA TOTYYeHUsT BBIBOJIOB.

Kakpas u3 Tpéx KoMIeTeHIIMIT BK/TIOYaeT B cebs
Habop KOHKpPEeTHBIX yMeHMi1, Ha (opMupoBaHue
KOTOPBIX MOXKET ObITh HAIPaB/IeH BOIPOC 3aJlaHu.

3ajjaHua cofiepyKaT KaK TeKCTOBYio mMHpopma-
1110, TAK M MH(OPMALMIO B Bijle Tab/InL, AuarpaMm,

rpaMKOB, PUCYHKOB, cxeM. B Hux Moryt ObITh
ONMCAHbl 3KCIEPMMEHTA/IbHbIE MCCIIeOBATEb-
cKue paboTsl, pe/ICTaB/IeHbl HayYHbIE JJAHHbIE, KO-
TOpble HEOOXOAMMO NMPOAHATU3MPOBATH N OCMBIC-
mmthb. HekoTopele 3afiannsa cogeprkat n30bImuHYyI0
MHQOPMAINIO U «INIIHNE JaHHBIE» MU, HA060-
poT, TpebyioT MpMUB/IeYeHNs JONOTHNTEIBHOM WH-
(opmaryu. [Tpyu BbINOTHEHUN OT/E/IBHBIX 3a/[AHWIT
C/IeflyeT NPOBECTH OLIEHOYHbIE PAacUEThI M IIPUKUJ-
ku. [Io dopme oTBeTa B mMocobum mpescTaBIeHbI
3ajlaHMA ¢ KPaTKuM oTBeTOM (C BBIOOPOM OfHOTO
WM HECKO/IbKMX OTBETOB, Ha YCTAHOBJIEHME COOT-
BETCTBUsA H/IEMEHTOB JIBYX MHOXKECTB) U C pPa3Bép-
HYTBIM OTBETOM.

[Ipu paspaboTke 3aflaHuil yIUTHIBANACH CIIELY-
¢uka nomyuenus ec’?ecmeuﬂouayqnoro 3HaHUA,
M03TOMY MHOTME M3 HHMX OBUIM COCTaBJIeHBI Ha
OCHOBE OIMCAHNA IKCIIEPHMMEHTA/IbHBIX MCCIE0-
BaTeNbCKUX pabOT M BKIIIOYA/IM HOBbIE Hay4HbIE
JlaHHbIE, COlePXKAIMECs B HAYYHBIX MM HAay4YHO-
TOIY/IAPHBIX CTATBAX.

Bce sajaHus cONpOBOXKIAOTCA METOMYECKN-
MM KOMMEHTapMAMM M XapaKTEPU3YIOTCA C TOY-
KU 3peHMsI COfiep>KaTreibHON OCHOBBI, KOHTEKCTa,
B KOTOPBIN IOMEIIEHO UX COJeprKaHue, YMEeHII,
HeoOXOIMMBIX Il UX BBIIO/THEHMS, a TaKXKe M0-
3HABATeIbHOTO YPOBHS, KOTOPbBI OIpejensercs
B 3aBMCMMOCTM OT COYeTaHUsA II03HABATE/TbHBIX
JIeMCTBUI, HeOOXOMMMBIX yyauiemMycs i BBIIOJI-
HeHuA 3afannsa. Huskuil ypoeéenv mnpepronaraer
BBINO/THEHME YYAIIMMUCH TPOCTOM OJHOLIATOBOM
npoueaypsl (Hampumep, pacrosHaTh (axTbl, Tep-
MUHBbI, TOHATHA, HalTH B Tabmuite win Ha rpadm-
Ke €IMHCTBEHHYIO TOUKY, COJlep)Kallyio HeoOxo-
anmyio uHdopmanmio, u np.). ITpu BeimonHeHun
3a/laHMil cpedHe20 YPOBHA CTIOKHOCTU YYEHUKY He-
06X0IMMO COBEpPIIMTL HECKONBKO IIAroB, IPH-
MEHUTb 3HAHMSA JU/IS ONMCAHUA UM OOBACHEHU:A
ABNIEHUI, MHTEPIPETUPOBATh WM MCIIONb30BATH
Habopbl TaHHBIX B BUJe Tabmui uin rpadmkos. Boi-
coKutl yposeny saflaHua TpebyeT aHamm3a CII0KHON
uHpopmauu, ymenns 06061ars 1 060CHOBbIBATH
€, popMynMpoBaTh BbIBOJIbI, TPE//IAraTh I/IaH pe-
LeHus mpobaemsi.

Ko Bcem sajanusM JaHbl NpefronaraemMble oT-
BETHI M KPUTEPUY OLIEHMBAHUA.

[Ipeacrabnennsie B nmocobum 3afaHuss MOTyT
6BITh MCTIONB30BaHBI KakK ¢ QOPMUPYIOLIEi, TaK M
C AMarHOCTHYeCKoW Henbio. B mepBoM crmyuae or-
JleNbHbIE 3alaHNA MOTYT MPUMEHATBCSA TP U3yde-
HUM [IPEAMETOB eCTeCTBeHHOHAyYHOro LMKIA Ha
PasHbBIX ATarax ypoka, a TakKe BO BHEYPOUHOE Bpe-
ms. ITpu 3ToM flonyckaeTcs Kaxjioe 3ajjaHue BBITION-
HATDH KaK MHAMBWIYA/TbHO, TAK U TPYIIION yYalMXCs




(2-4 yenosexa). Taxkass opranusauus ydebHOI [es-
TEMBHOCTY MO3BOMIAT YUEHUKaM BeCTH aKTUBHOE 06-
Cy)KJIeHMe CaMiX 3a/laHuit 1 Pe3y/IbTaTOB X BBITION-
HEHWs, B TOM Y¥C/le COBMECTHO C YYMTENIEM.

C 11e/1b10 TMATHOCTHKM CIOJKeTHBIE /10K 3a1aHIIA
MOTYT MCIIO/Ib30BATbCA CaMOCTOATENBHO WM fAB-
JIATHCA YaCThI0 KOHTPO/IbHBIX paboT. B aToMm ciyuae
npe,unorrarae‘rcs HH,[[HBH,[[YEHIJH&S CaAMOCTOATEb-
Hast paboTa y4yaluxcs, a pesy/ibTarhl BbIIOTHEHVA
3ajlaHMil MO3BO/AIT OLEHUTH C(OPMUPOBAHHOCTD
OrpefieNIEHHBIX 3HAHUI, yMEHMII, KOMIIETEHI[MII B CO-
OTBETCTBUM C MPEII0KEHHBIMU KPUTEPUAMIL.

B nocobue BKTIOUEHB! TAK)Ke METOANYECKUE pe-
KOMEHJIALM JUIs yunTesneil o paspaborke y4eOHbIX
3alaHMil  MPAKTUKO-OPMEHTHPOBAHHOTO XapakTe-
pa, KOTOpble MOTYT ObITh UCIOMTB30BAHBI KAK C Ie-
71b10 POPMIPOBAHMSA eCTECTBEHHOHAYYHON IrPaMoT-
HOCTH IIKO/TbHUKOB, TaK M C 1LIe/IbI0 €€ OL|eHK.

OTMeTHM TaK»ke, YTO BKIKUYeHME MoJoOHbIX 3a-
AaHuit B y4eOHBIN IpoOllecC NMpHU MU3YYEHUU ecTe-
CTBEHHOHAYYHBIX AVCHMIUVIMH He MCK/I0YaeT MpHu-
MEHEHUA 3alaHWil TPAJUIIMOHHBIX, C YUCTO IpeN-
MeTHBIM ((pusnuecknm, xummyeckum, 6uonoruye-
CKUM U JIp.) COfiepXKaHueM, a JIMIIb PacUIMpsAeT UX
CIIeKTP, NO3BO/IAET (POPMUPOBATH KOMIIETEHIIUN B
cooTBeTCTBUM C TpeboBanuaMu PeflepanbHOrO ro-
CY[lapCTBEHHOTO 00pa3oBaTeIbHOTO CTAH/APTA.

ITocobue npepHasHaYeHO IS y4UTeENel ecre-
CTBEHHOHAYYHBIX AMCUMITVINH, pabOTAIOMMX C yya-
mumuca 8-11-x k1accoB Ha YpPOKax U BO BHEYPOU-
Hoe BpemsdA. OHO Gy/ieT NoesHo CTyJieHTaM | Ipe-
NojlaBaTeNsAM €CTeCTBEeHHOHAYYHbIX CleluaabHO-
CTel MEABY30B, CAYHMIATENAM KYPCOB NOBBIILEHUS
kBamuukanum yaureneit. [locobue Takke MoXeT
ObITH MCIIONMH30BAHO IIKOIBHUKAMM, MHTEPECYIO-
UMMUCA €CTECTBEHHOHAYYHBIMM ITpobreMamu.

Bepcus npunoxenus s TMPaKMPOBaHWs, IPYTIIOBON M MHIMBMIYa/bHON paboThl 00ydarommxcs

AOCTYITHA 10 CChITIKE.

https://apkpro.ru/functionalskills
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Kenc 1.
KAK CAENATb BO4Y
NMPUrOAHOU OANA NUTbA?

OcHOBHOU UCMOYHUK YucmoUl 8006l — peKu, 03epa u nod3emHole 800bl. OOHaKo 8o0a npupod-
HbIX UCMOYHUKOS, KaK npasusio, He coomeemcmesyem caHumapHo-2u2ueHu4yeckum mpebosaHu-
AM K numesesoll sode. [loamomy neped mem Kak nonacmse 8 8000NP0OBOOHbIL KpaH, 800a mpeby-
em cneyuasnbHoU o4ucmku u obessapaxueaHus. B Hekomopbix cy4yanx K 800e Heobxo0uMo
dobasnsme Kakue-1ubo seujecmea dna KOPPeKMUPOBKU cocmasa conell 8 Het, m. e. KOHOUYU-
OHUpoOBaMb.

[Mpoyeccel oyucmku, 06e33apaxkusaHua U KOHOUYUOHUPOBAHUS 8 COBOKYNHOCMU HA3bIBAOM
8000n0020MoOBKOU.

3apaHue 1

B nmpouecce 09MCTKY BOJIbI IPK MOATOTOBKE €€
IUISL IUTHEBOTO BOJloCcHAGKeHNA HeoOXonMMO CHU-
3UTh KOHLIEHTPALIMYU COAEepKALIMXCA B HEll IpuMe-
ceit 10 6€30MacHOro /1A Ye/loBeKa ypoBHS, T. €. JI0
YPOBHA CaHUTAPHO-TMIMEHMYECKUX TpeboBaHMil.
ITpu aTOM MoNMHOE 0CBOOMK/AEHNE TUTHEBOI BOJbI
OT MMEIOLIUXCSA TIPUMeceil He TIpefiycMaTpUBaeTC .

OcHoBHbIe CTOCOGBI OYMCTKHM BOBI [TOBEPX-
HOCTHOTO MCTOYHMKA — OCBeT/IeHue, obecuBedm-
BaHMe u obessapaxkuBanue. [Ins océemneHus BOJbI
HeoOXOMMO YianuTh M3 He€ B3BelLIEHHBIE Belle-
CTBA, 1A 00ecuse4u6anus — yCTPaHUTh OKpalleH-
Hble pacTBOPEHHbIE BelllecTBa MPUPOSHOrO Ipo-
MCXOXKJIEHMS, NPUAAIIINX Bofe 11BeTHOCTh. [lpu
obe33apaxcusaruy BOIBI TPOUCXOAUT YHHUTOXeE-
HMe COfiepyKallMXCsl B Heil MUKPOOPraHU3MOB.

Crioco6bl ynydineHus KauyecTBa BOJBI M COCTAB
BOJIOOYMCTHBIX COOPYKEHNII MUThEBOTO BOIOIPO-
BOJA 3aBUCAT OT BUJA MCTOYHMKA, 4 TAK)KE OT CO-
cTaBa M CBOWCTB Bopbl IIpuHUMNManpHas cxema
BOJIOMIOAITOTOBKM IMOKa3aHa Ha PUCYHKE.

BopgoxanopHasn 6awwHa

ll.‘l-

BacceiitH Ans oTCTanBaHus BoabI

poBOA

—_—

Onuwume npoyecc 8000n0020mosKu. [ 3mo20 donosHume npedsioxeHus, 8b16pas Ha3Ha-
YyeHue 0CHOBHbIX 3Manos N0A20MOBKU 8006l U3 NPedcmasIeHHo20 CNUCKA.

» OrcranBaHMe BOAbI B OCHOBHOM MCIIONb3YeTCA /1A
«  OunprpoBaHue HeOOXOAMMO JiA

« B pesynbrare Xn10pMpoBaHusA NPOUCXOANT

1) oTfileneHme MeNIKMX YacTHI;

2) orpenenne Hanbonee KPYIHbIX 3arpsi3HUTENeN;
3) obe3sapaXkuBaHue BOJbI;

4) oboraieHne Bojibl KMCTOPOIOM.



3apaHue 2

B mpouecce BOOIIOATOTOBKM 4acTO MPUMEHSAIOT 030H. Ero monyuaot us Kuciopoga Bo3ayxa B Crieru-
AJIBHBIX YCTAaHOBKAX — 030HaTOpax. B 03oHaTOpax moy feiicTBUeM 3/1eKTPUYECKOro TOKa BBICOKOTO HATIps-

JKEeHMs IPOMCXOAMT peakius npespatenus kucnopona O, 8 oson O,: 30, = 20,

Ha kakom 3mane nod2omosKu 8006l Ucnob3yemcsa 030H? O6vACHUME, KakKoe c8olicmao 030-
Ha obycnoenusaem e20 npumMeHeHue 8 npouecce 8000N0020MOBKU.

3apaHne 3

Ouncrka BOAbI Npyu €€ MOJIrOTOBKe [/l MUTheBOTO BOJOCHAOKEH!A MOApasyMeBaeT CHIKeHUe KOH-
LEHTPALMM COMEPIKAIUXCA B Heil mpyuMeceit 10 6€30MacHOro Jyisi YeNlOBEKa YPOBHSA, IPU 3TOM IO/THOE
0cBOOOXKIeHEe TUTHEBOJ BOJIbI OT MMEIOIINXCA PaCTBOPEHHBIX COMEN He IpelyCMaTpPUBAETCA.

Mpednoxume 3kcnepumeHm, no3eonaowuli 8 0IOMAWHUX ycn08usx 00Kazame Hasuyue pac-
MeopéEéHHbIX conell 8 8000NPoBOOHOU 800E.

3apaHve 4

Boja B ecTeCTBEHHBIX MCTOYHMKAX COAEPXKUT PasHOE KONUUECTBO PTOPa: B ONHUX M3 HUX YPOBEHD CO-
flep>kanus GTOpa HAXOAUTCA B Mpefie/iax HOPMBI, B IPYTHX — He JOCTUTAeT ONTMMATbHOTO 3HAYeHUA WIIN,
HaobopoT, oueHb BhICOK. Heflocratok ¢propa B MUTHEBOI BOJle BhI3bIBAaeT Kapyec 3y00B, a ero MsOBITOK
B/IMAET Ha pasBuTue (rmooposa — 3aboneBaHNsA, OHUM U3 IIPU3HAKOB KOTOPOTO AB/SAETCA IATHUCTOCTD
aMasu 3y60B.

Bcemupnas opranmsanus 3gpaBooXpaHeHMs PeKOMEH/I0Ba/la CYNTATh BepXHeil rpaHn1ieli KOHIeHTpa-
uuio ¢propa B Boge 1,0 mr/n, a HwkHeit - 0,5 mr/n'. B pexax u o3épax ¢propa, Kak mpaBuio, Majio — MeHee
0,5 Mr/71, Bojia ’Ke 13 NO/I3eMHBIX UCTOYHMKOB, 0COOEHHO B BY/IKAHMYECKUX ¥ TOPHBIX paifOHAX, MOXKET CO-
nep>xars fo 50 mr/n propa.

Ha xapre 1 BbijienieHsl reorpaduyeckyue o6macT, B KOTOPHIX TPYHTOBbIe BOAbI copepxar bonee
1,5 mr/n ¢propa.

Kapra 1 Kapra 2

Ha kapme 2 sbibepume mecmo (A, b, B, ), 8 komopom He cnepryet hmopuposame nuMsesyo

8ody.

KENC 1
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3apaHune 5

Hepocrarok dropa B IMTheBOIi BOJie BbI3BIBAaeT Kapuec 3y00B, a ero u3ObITOK BAMAET HA PasBUTHE
¢mooposa — sabonepanns, ONHUM U3 IPU3HAKOB KOTOPOTO SABASAETCA MATHUCTOCTH 3Many 3y6os. B cry-
Yae HEOCTATOYHOTrO KommyecTsa Gropa B BOJIe B MUTheBYIO BOAY A00aB/sA0T (ropcoiepikaigee Belie-
cTBO, Hanpumep dropus Hatpus. Ecin ke ecrectBenHoe cofiepykanne (Gropa B Bojie C/MIIKOM BEIUKO,
€ro MPUXOAUTCA TOHVIKATD /IO IONYCTUMOTo Tipefiena. C 9Toit 1e/Ibi0 BOAY MOKHO, Harnpumep, o6pabo-
TaTh ralIEHON U3BECTHIO — rUipokcuaom Kanbuus Ca(OH),.

Cyyemom mozo, Ymo 6 6onbLueli yacmu numeegol 8006l hmop codepxumcs 8 sude pmopud-
uoHa F, sbickaxume npeonosioxeHue, no4emy 018 CHUXeHUs co0epXaHus ¢pmopa 8 eode e20
MOXHO 0bpabomame 2awéHou uzsecmsoio? ApeymeHmupytime c80€ npednosnoxeHue, cocmaesus
coomeemcmaeyloujee ypasHeHue peakyuu.

3apaHuve 6

Bopmonposoauyio Bosty B 601bmmHCTBe cy4aes BrionHe 3GpdeKTMBHO 0CBOGOKAAIOT OT BPEIHBIX ITPH-
Mmeceit Ha Bofio3abopHbIX cTanmaX. OIHAKO 110 Iy TH 10 BOZOIPOBOHOrO KpaHa B KBapTHPe BOIa MOXKET
BHOBb 3arPASHUTHCA B USHONIEHHBIX TPYGOMPOBO/IAX, B TOM YNC/IE COMAMM TSKE/IBIX METa/IIOB, OTACHBIX
Ans 310poBbs. [loaToMy 3a4acTyio BOJIONPOBOJIHAS BOJA HYKJAETCA B OMOMHUTENTbHON ouucTKe. s
3TOro NPUMEHAIOTCA ObITOBBIE (DMIIBTPHL

Yuénble u3y4mim BOSMOXKHOCTb OYUCTKM NUTHEBOI BOJIbI OT TAXKENBIX META/IOB U OT CONeil JKECT-
KOCTH C TIOMOIIBIO OBITOBBIX GHALTPOB TPEX TUIOB. Pe3ymbraThi MCC/IEOBAHMIT IPECTAB/IEHBI HA [Ma-
rpamme.

mZn
uPb

uCr '

HOCTb OMMCTKM, %
88

mSr
mfFe
® {écTHOoCTL

©unerp 1 Dunetp 2 ®unetp 3 ]

Kakomy punempy el 661 omoanu npednovmeHue, OCHOBbIBAACH HA OAHHbIX, NPEOCMAB/IEH-
HbIX Ha duazpamme? ApzymeHmupytme ceoli omaem.

3apaHune 7

Oprannyeckoe BenecTBo GeHON 1 NPOAYKThI €ro B3aUMOIEHCTBIA C X/IOPOM, KOTOPbIi TPUMEHAETCH
B Le/AX 06essapaxuBaHuA BOJIbl, OTHOCATCA K Haubo/ee YacTO BCTPEYAeMBbIM TEXHOT€HHBIM 3arpAsHuTe-
1AM BOJIbI. DTU COEIMHEHUA CMIOCOOCTBYIOT PAasBUTHIO 3/I0KAYeCTBEHHBIX OMYyXO7Iel, moaTomy Tpebyercs
KaK MOYKHO Go/iee IonHoe UX y/la/ieHye U3 UThEeBOI BOJIBL.

YuéHble MpoBeNy MCCIENOBAHNA KavyeCcTBa OUMCTKM BOJBI OT (DeHO/MAa ¢ NMOMOLIBIO TaK HA3bIBAEMO-
ro nporoudoro ¢guasrpa. IIpn UCrONBL3OBAHNM NPOTOUHBIX GUIBTPOB UL JOMOMHUTEIBHOM OYMCTKI




BOJIONIPOBOJIHOM BOJIbI BAXKHO YYMTHIBATH CKOPOCTH (PMIBTPOBaHMA, KOTOpas ONpefenAaeTcs Komuye-
CTBOM BOJIbl, ITPOILIE/ILIEl Yepes PUIbTP B €IMHNUITY BPeMEH! Yepes eIMHNIILY ITOBEPXHOCTH.

B mpoiecce uccnenoBaHus BOAY ¢ OAMHAKOBOM Haya/lbHOM KOHIEHTpauyei (peHona IporycKanm
C pasHoli CKOPOCTBIO Npu Temiieparype 20 °C uepes IpOTOYHBIN GUABLTP U ONPENE/NAIN OCTATOUYHYIO0 KOH-
HeHTpauuio peHorna.

Onuwiume nposedéHHble y4éHbIMU uccnedo8aHud. [na amozo donosiHume npeodnoxeHue,
8bIbpas hpasel U3 cnuUcka.

Vyéubie uccneposBanu 3aBMCUMOCTb oT
1) Hava/bHasl KOHLEHTpalms eHona B BOJie;

2) ocraroYHas KOHUeHTpauusa ¢peHona B BOJE;

3) TemriepaTypa BOJbI;

4) cKOpOCTb (PMIBTPALIMM BOZIbI; -

5) comepxaHue TAXKENbIX META/IIOB B BOJIE.

3apaHuve 8

B mpouecce mccnefoBanus KauyecTBa OUMCTKM
BOJIBI OT (peHO/Ia C TOMOILBIO IIPOTOYHOTO (PUIbTPa
Y4€HBIE TIONTYYM/IN Pe3y/IbTaThl, KOTOPbIE OTpaxKe-
HBI Ha rpaduke.

Mcnons3ya OaHHele, npedcmassieHHble Ha
2paguke, 06BACHUME, NoYemy npu UCnosb-
308aHUU NPOMOYHO20 (puslbMpa He ciedyem
npesbiame cCKopocme (punbMposaHusa 8o0bl,
yKa3aHHyto npoussooumesnem punempa.

OcraroyHan KOHUEHTPaumAa
deHona

v

CxopocTb NponycKaHua Bogbl
yepes copbeHr

3apaHue 9

ITo ganHbIM BeemupHOlt opranusanum spaBooxpanenus, 1o 80% Bcex sabonmesannii B Mupe cBsi3a-
HO ¢ yroTpe6nesueM B MUILY BOJbI HEYJIOB/IETBOPUTENbHOTO KauecTBa. JlOMOTHUTEIbHYIO POIb UTPAIOT
Y HapyLIeHUA CAHUTAPHO-TUTMEHNYeCKuX TpebGoBanmit mpyu opranusanun sogocHabxennsa. Bosa, nocry-
Taloias B BOIOTPOBOJIHEI KPaH, IO/KHA COOTBETCTBOBATH NPUHATHIM 6aKTEPUONOTNYECKUM TTOKasare-
nsim. CaHMTapHBIM nokasdTesieM KauecTBa BOJIBI ABIAETCA KOAU-UHOEKC — KOMMYECTBO KMIIEYHbIX Majo-
4eK, KOTOpbie cofiepyKaTcs B 1 71 BOJBL [I/1s BOTOIMPOBOIHOM BOJbI KO/MU-UHOEKC HE JJO/KEH MpeBbIliaTh 3.
9TO 3HAUMT, 4TO B 1 /1 BOZIBI floTTycKaeTcs He Oonee TPEX KMILIEYHBIX Nanoyek. bonbiee ux xonmmyecTso
yKasbIBaeT Ha BO3MOXKHOCTD IMOMaflaHus B BOY 60/I€3HETBOPHBIX MMKPOOOB, KOTOPbIE BbI3bIBAIOT K-
nrewHbie HHQEKMOHHbIE 3a60meBaHMA.

Ykaxume, kakue 3abonesaHus mo2ym 6bime 8b138aHbl ynompebieHuem 3a2pA3HEHHOU 8006l
C HapyweHHbIM 6akmepuoI02Uu4eckUM COCMAasoMm:

1) papguKymuT; 5) runeproHus;
2) nuaber; 6) nuiIain;

3) remaTut; 7) IN3eHTepus;

4) 6prourHoit Tid; 8) BeTpsHas ocra.

KENC 1
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KENC 1

MeToanyeckue KOMMeHTapum

Kommnnekcrnoe safanue «Kak cienats Bogy npu-
FOJIHOI JUIA MUTbsA» BK/IK4YaeT B cebs 9 pasHo-
06pa3HbIX 1Mo Gopme 3aaHMi, HAIIPABIEHHBIX HA
dopMupOBaHMe eCTeCTBEHHOHAYYHOM IPaMOTHO-
CTH LIKONbHUKOB. [Ipyu BeImOMTHEHNN 3aaHUA Y4a-
IMECA MOTYT MPOABUTb CNOCOOHOCTh NMPUMEHSATD
eCTeCTBEHHOHayuHble 3HaHuA s 0ObACHeHUA
HabmofiaeMbIX ABNEHUIT M MPOLECCOB, MPOLEMOH-
CTPMPOBATh YMEHMs aHA/IM3UPOBATh M MHTEpIIpe-
TUpPOBaTh [aHHbIE, JlelaThb BBIBOJABL. B 1emom 310
KOMIUIEKCHOE 3ajlaHi€ IOKa3bIBaeT, KaK HayKa W
TEXHO/IOTMM ITOMOTAIOT pelIaTh Npo0O/ieMbl, CBA3aH-
HbI€ C MOATOTOBKOJ1 Ka4eCTBEHHOI1 MUMTheBOJ1 BOJIbI,
6e30macHo /IS 370POBbs YeNOBeKa.

3aganna 1 u 2 OTHOCATCA K KOMIIETEHTHOCTHOM
obnacTu «HayuHoe oObAcHeHne ABaeHui. IIpu BoI-
MOZTHEHMM OTUX 3aJlaHUIl LIKOIbHUKU pasBUBAIOT
yMeHUe NPUMEHATh MMEoIMecss y HUX 3HaHuA, B
YACTHOCTH 3HAHMSA O CIOCOOAX pasfie/ieHNs M OYHUCT-
KM BELECTB IIPUMEHUTE/IbHO K ITpOoLieccaM BOIOIO] -
TOTOBKM BOJIBL. 3ajianue 1 MoykeT ObITh MCTIONb30Ba-
HO 1Ipy u3yyeHun Tembl «Crioco6bl paspieneHus cme-
ceil» B Kypce XuMuu B 8 Knacce, a sajlaHue 2 — npu
U3YYEeHUN TeMbl «AJIOTPOIHBIE BUOM3MEHEHUs
KHUCIOpojja» B Kypce XMMuu B 9 Kacce.

B saganum 3 yvauquecs JO/KHBI ONKCATh MPO-
CTOJi SKCIIEPMMEHT, KOTOPbI/i MOXXHO BBIITOTHUTD
B JIOMALUHUX YCTIOBUAX, JUIA JOKasaTe/1bCTBA Ha/IU-
4KA B BOJONPOBOHONM BOJI€ PACTBOPEHHBIX COTIEN.
IT0 3aJlaHNe ONMPAETCA HA UMEIOLMECH Y HIKO/Ib-
HMKOB 3HaHMA O Crocobax paspeneHyns OLHOPO.-
HBIX CMeceil M HarpaB/ieHo Ha popMMUpoOBaHNEe yMe-
HMA [peyIaraTh CnocoObl HAYYHOTO MCCTIeJOBAHNSA
M3y4yaeMbIX BOIIPOCOB.

3ajianue 4 OTHOCUTCA K KOMIIETEHTHOCTHOM 06-
NIACTH «MHTEpIpeTauus JAaHHBIX U UCIO/Ib30BAHNE
Hay4YHbIX JI0Ka3aTeNbCTB [I/IA IOTYyYeHNUs BhIBOJJOB»
M MMeeT MeXAMCLUUIIIMHAPHBIN XapakTep. 3ajaHue
Harpas/ieHO Ha (OPMMPOBAHME YMEHMA aHATTU3N-
poBaThb ¥ MHTEPNPeTUPOBATh MHPOPMALIMIO U Jle-
JIaTh COOTBETCTBYIOLME BBIBOMbL. B aToM 3ajanuu
TpebyeTcs COMOCTaBUTD [IBE KapThl: Ha KapTe 1 BbI-
neneHbl reorpaduyeckue 061acTy ¢ MOBBIIEHHbBIM
copepykanmneM propa B BOJIe, YTO BbISBIBAET y YeJI0-
BeKa saboneBaHme, HaspiBaeMoe IIOOPO30OM, a Ha
KapTe 2 yKasaHbl YeTbIpe MECTa, U3 KOTOPbIX Ha/l0
BBIOpaTh TO, B KOTOPOM He criefiyeT ¢ropupoBarh
BOJly. ITO JOCTATOYHO MPOCTOE 3ajlaHue C HU3KMM
YPOBHEM CIIOXKHOCTH.

B samanum 5, KoTOpoe POAOIKAET TeMY BIMA-
HMA HeJlocTaTKa ian u3bbITKa dropa, copeprkale-
rocsi B MUTbEBOJ BOJIE, Ha COCTOAHME 3yOHOI aManu

YesloBeKa, MIKOMBHMKAM IpeJIaraeTcst BBICKA3aTh
TPEJTIONOXKEeHHeE O TOM, 1oveMy fo6aB/eHIe U3BeCTH
K BOJI€ C TIOBBIIIEHHBIM cofiepskanueM ¢Gr3pa nosso-
IIeT CHU3UTD €ro ypoBeHb, ITO 3ajjaHNe OTHOCHUT-
A1 K KOMIETEHTHOCTHOI 061acT «HayuHoe 06bsc-
Henue aBnennit». Ero seimonnenne Gopmupyer yme-
HME NPUMEHATH COOTBETCTBYIOI[ME eCTECTBEHHOHA-
y4Hble 3HAHUs (B JAHHOM C/Ty4ae — 3HaHMSA O peak-
UMAX MOHHOro obMena) i 06bsCHEHUSA ABIEHUI
¥ poueccoB. 3aianuus 4 u 5 MoryT 6bITh UCIIONB3O-
BaHbl 1PN U3y4eHNM TeMbl «[aoreHbl» B Kypce Xu-
muu B 9 Kmacce u TeMbl «3y6bl 1 YXOf] 32 HUMU» B
Kypce 6uonorunu B9 xracce. 3ananue 5 Gyzer Takke
MHTEPECHO IIKOJIbHUKAM MPU M3y4eHun TeMbl «Pe-
aKIMM MOHHOTO 06MeHa» B Kypce XuMuiu B 9 Kracce.

3afianme 6 OTHOCHTCA K KOMIIETEHTHOCTHOI 06-
IACTH «MHTEPIIpeTalusa JAHHBIX U UCIONb30BaHME
HayYHBIX OKA3aTeIbCTB 1A MOMYYeHMs BBIBOJIOB»
M Harpas/ieHO Ha (opMMpOBaHMe YMeHMsA aHAJIMU-
3MpOBaTh, MHTEPIPETUPOBATh JAHHBIE, TIPEJCTAB-
nexHHbie B rpadpuyeckoit Gpopme, u 1en1aTh HA OCHO-
BE 9TOrO aHA/IM3a BBIBOJBL. YYamMcsa HeobXonuMo
NPOaHa/IM3NPOBaTh IMarpaMMy, Ha KOTOPOIi TOKa-
3aHa CTerneHb OYMCTKM BORONPOBOHOI BOJbI OT CO-
neit TAKENBIX METasUIOB, ONMACHBIX JUIS 3JOPOBbA, C
TIOMOLIBIO TPEX OBITOBBIX GH/IBTPOB U BBIOpATh HaM-
6onee appexTUBHDIN U3 HUX. DTO 3a/laHNe C Pa3BEP-
HYThIM OTBETOM, KOTOpOE IpejronaraeT 06sA3arenn-
Hy10 aprymenTaumio Beibopa. Kak u moboe saganue
C pasBEPHYTHIM OTBETOM, OHO (GOpPMUPYET TaKKe
MeTalpeMETHOE YMeHMe MCIONb30BaTh afeKBar-
Hble peyeBble CPEJICTBA [/l BBIPAKEHUS MBICTIeN, B
TOM YMC/Ie B TMCbMEHHOI (hopme.

ITpu BhIMONHEHNY 3afaHus 7 yyaluecs [OK-
Hbl IPOJIEMOHCTPUPOBATh MOHMMaHMe 0COGEHHO-
CTeil eCTeCTBEHHOHAYYHOTO MCC/IeOBAHMsA, B 4aCT-
HOCTM MccefoBaunsa 3PQPeKTUBHOCTH OUMCTKU
BOJIbI C MOMOII[bIO TPOTOYHOTO (UIBTPA OT Opra-
HIYECKOTO 3arpASHUTE/A — PEHOa, BhI3BIBAIOIETO
omnacHble 3abonesanus. 3aaHne OTHOCUTCA K ITPO-
LielyPHOMY TUITY 3HAHMA 1 HalIpaBIeHo Ha hopmMu-
’pOBaHME YMEHMUS PACO3HABATh BOIPOC, UCCTENye-
MBlif B JAHHOI €CTeCTBEHHOHAY4YHOI 1ipobeme.

3ajanme 8 ¢ pasBEPHYTHIM OTBETOM MPOZO/IKA-
eT TeMy OYMCTKY BOJIbI OT (heHO/Ia C IIOMOILbIO TIPO-
TOYHOTO PU/IBTPA M OTHOCUTCH K KOMIIETEHTHOCT-
HOM 06/1aCTH «MHTEPNPETALMA AHHBIX U MCTIO/b-
30BaHMe HAYYHBIX JIOKA3aTeNbCTB [/IA MOMYYeHUs
BBIBOJIOB». 3ajlaHMe HampapjieHo Ha GopmMupoBa-
HUE YMEHMA aHA/IU3UPOBATh U MHTEPIPETHPOBATD
MHPOPMALMIO U [IENaTh COOTBETCTBYIOLIME BBIBO-
fibl. B maHHOM 3ajjaHum CreiyeT, MCTIONb3Ys Mpefi-




CTaB/IeHHYI0 Ha rpaduke mHpopmauuo, 060cHO-
BaTh, IOYEMY He PEKOMEH/IyeTCs IPeBBIIIaTh CKO-
pocTh GuABTPOBAHMUSA BOJIBI, YKa3aHHYIO IPOU3BO-
auTeneM GuabTpa.

3apanue 9 cBasaHo ¢ mpobneMoit ynorpebnenus
B [TUIY BOJIbI, HEYJIOB/IETBOPUTE/IbHOM B GakTepu-
O/IOTMYECKOM OTHOILIEHUH, ¥ B CBA3M C 3TUM C BO3-
HUKHOBeHMeM MHQEKIMOHHbIX 3aboneBanmii, Ko-
TOpbIe C/IeflyeT OTIMYaTh OT 6onesHell, BeI3bIBae-
MBIX IPYTMMM Npu4MHaMu. 3ajlaHue OTHOCUTCA K

KOMIIETEHIIMN «Hay4YHOe OODBACHEHME ABIEHMI»
M HanpasyieHo Ha (opMMupoOBaHME YMEHMA IpH-
MEHATb COOTBETCTBYIOLIME €CTeCTBEHHOHAYYHbIE
3HaHUA 1A 00bscHeHus PaKTOB, ABTEHUI U MTPO-
1I€CCOB.

Takum obGpasom, xommnekcHoe 3asanue «Kax
clienath BOJY NPHUTOJHON JUIS TUTBA?» B LIENIOM
MMeeT MEeXAUCUMIUIMHAPHBIA XapakTep M MOXeT
OBITD MCIIONMB3OBAHO TIPU M3YYEHUM PA3MMYHBIX
TEM IIKO/IBHOTO Kypca XuMuu u 6uonorum.

XapaKTepucTuKa 3afjaHui U CMCTeMa UX OLleHUBaHUA

3adaHue 1
CopepkarenbHas Dusnyeckne CUCTEMbI
06/1aCTh OLIEHKH
KoMmeTeHTHOCTHas Hayuhoe o6bsicHeHMe sABIeHMI
00/1acTh OLIEHKH
KoHTekcT MecTHBII/HALMOHATbHBIN, OKPY)Kawllas cpeia

ypOBeHb CIIOJKHOCTH

Cpennmnit, BospacT yyauuxcsa 13-15 ner, 8-9 kimacc

@opmar oTBeTa

CHOXKHBIH MHOKeCTBEHHBII BbIOOD

Q6BbeKT NPOBEPKN

HPHMCHHTb COOTBETCTBYHOIINE €ECTECTBEHHOHAYYHbIE 3HAHWA

Tun snanus

CopepyKaresnbHOE

Cucrema oLleHUBaHUA

bann Copepxanue Kpurepus

1 Boibpana nocnegoBarebHOCTD 2, 1, 3:

OrcrauBanye BOJIbl B OCHOBHOM MCIIO/Ib3YeTCS JI/IA OMOeneHUsA
Haubonee xkpynHwix 3azpasHumeneil (2).

®unsTpoBanne HeOOXOAMMO 1 omoeneHus meakux yacmuy, (1).

B pesybrare X10pupoBaHusA MIPOMCXOIUT 06e33aparcusarue 600vi (3).

Ipyrue ne BeiOpaHbl
0 [Ipyrue otBeThl
3adaHue 2
CopepxarenbHas
dusnyeckne cCUCTeMsl

06/1acTh OLIEHKH
KommnerenTHOCTHAs HayuHoe o6bsacHeHe SBIeHWI
06/1aCTh OLIEHKM
Konrexct MecTHBbII/HaUMOHATBHBIN, CBSA3b HAVKY M TEXHO/IOTUH

YpoBeHb CIOKHOCTH

Beicokmit, BospacT yyammxcs 13-15 net, 8-9 kmacc

Dopmar oTBeTa

3JaiaHye ¢ pasBEPHYTHIM OTBETOM

Q6beKT IpPOBEPKH

HPHMCH}ITB COOTBETCTBYHOIINME €CTECTBEHHOHAYYHbIE 3HAHMA

Tun 3HaHUA CojiepkatenbHOe
Cucrema OLieHMBAHMA bann Copep:xanne KpuTepus
2 ToBOpMUTCS, YTO O30H MCIIO/NB3yeTCs Ha ITane obe3sapakKMBaHUA
BOJIBI.

VYkasaHo, 4To IpUMMeHeHMe 030Ha OCHOBAHO Ha €r0 CUbHBIX OKMC-
JIUTEbHBIX CBOMCTBAX — 030H YHMUYTOXKAET MUKPOQIOpY, CIOCo-
GeH paspymiaTb MHOTHMe OpPTaHMYeCKHe BellecTBa, obecuBeyn-
BaeT BOAY, YCTPAHAET €€ NPUBKYC M MOCTOPOHHMII 3armax

1 ﬂ,aH YaCTUYHbBIN HEITO/THBIN OTBET: YKa3aHOo, 4T0 030H MCITO/Ib3YeTCA
Ha aTane 06e33apa>xmsannﬂ BOJIBI, HO HE YKa3aHO, Ha KaKMX CBOI-
CTBaX OCHOBAHO €ro NpMMEHEHHE

0 Hpyrue oTBeThI

KEUC
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3adaHue 3

ConmepskarenbHas PusnyecKue CUCTEMBI

0071aCTh OLIEHKN

KoMmrmetrenTHOCTHaA ITonumanme ocobeHHOCTEl eCTeCTBEHHOHAYYHOTO MCCIEOBAH IS -
06/1aCTh OLIEHKI

KonTekcr MecTHBIIT/HalMOHAIBH B, 3[[0POBbE

YpOBEHD C/I0KHOCTHI

CpegHuii, Bo3pacT yqaumxcs 13-15 ner, 8-9 knacc

Dopmar oTBeTa

3ajiaHne ¢ pa3BéPHYTHIM OTBETOM

O6beKT NpOBEPKM

HPCH,H&I‘&TB croco6 HAY9HOI'O HCCIENOBaHMA NaHHOI'O BOIIpoOCca

Tun sHanusA CopepaTtenbHoe
Bann Copep;kanne Kpurepus
1 ToBopuTCA, YTO MOXKHO BBITTAPUTH BOJONPOBOZHYI0 BOAy. Ha
JHE BBINAPUTEIBHON YALIKM OCTAHETCA TBEPABIA HANET — COJMM,
KOTOpPbIE COfIePKANUCh B BOJIE
0 Jpyrue oTBeTh -
3adaHue 4
CopepsxarenbHas Dusnyeckmne CUCTEMBI
061acTh OLIEHKH
KomnerenTHOCTHAN VMHrepniperauusa JaHHBIX M MCITOTb30BAHME HAYYHBIX TOKA3aTe/NbCTB /1A [10-
06/1aCTh OLIEHKN NIy4eHUs BbIBOJIOB
Konrekcr MecTHbIII/HaLIMOHANBHBLIA, 30POBbE

YpoBeHb CIOKHOCTH

Huskuit, Bodpact yuammxcs 13-15 ner, 8-9 knacc

Mopmar oTBeTa

Bana}me C BblﬁOpOM OJIHOT'O IMPABMIBHOIO OTBETA

O6bexT npoBepku

AHanusMpoBaTh, HHTEPIPETUPOBATD JAHHbIE U JIE/IATh COOTBETCTBYIOMINE Bbl-
BOJIbI

Tun sHaHus CopepkarenbHoe

Cucrema olleHUBaHUA bann Cojiepykanne Kpurepus
1 Boibpano mecto b
0 Jlpyrue oTBeThI

3adaHue 5

CopeprkarenbHas DusnuuecKme CHCTEMBI

obnacTb OLIEHKN

KoMnereHTHOCTHAs HayuHoe oObsicHeH e ABIEHMI

0671aCTh OL[EHKN

KonTekct MecTHbLi/HALMOHABHBIN, 3[[0POBbe

YpoBeHb CIOKHOCTH

Beicoknit, BospacT yuaumxcs 13-15 ner, 8-9 kmacc

Dopmar oTeeTa

3ananue ¢ pa3sBEéPHYTHIM OTBETOM

Q6beKT MpoBepKM

HPHMCHHTI:- COOTBETCTBYKOIINE ECTECTBCHHOHAYYHBIC 3HAHWA

Tun sHaHuA ConepskarenbHoe
Cucrema orieHMBaHUA bann . Copepxanne kpurepus
2 [oBopurcs, 4To raméHas M3BeCTb NPM PAcCTBOPEHHM B BOJe

obpasyer woHbl Kanmbuusa Ca’', KOTOpble B3aMMOJENCTBYIOT
¢ propug-nonamu F- ¢ obpasosanuem Hepactsopumoro dropuza
KasbIUA, BBINAAAIOMIETO B OCAJIOK:

Ca* + 2F = CaF, |

ITOT nmpouecc NPUBOAUT K YAaneHUI0 (GTOPHI-MOHOB M3 BOMbI,
T. €. K CHIDKeHMIo Topa B Bojie

1 ﬂ,aH HYACTHUYHO Beprlﬁ OTBET. YKa3aHa Npu4MHa YMEHbIIIEHNA CO-
HEpPIKaHMA dr'rropa B BOJI€, HO HE COCTABJ/ICHO YpaBHEHIME peaKinn

0 pyrue otseTsi




3adaHue 6

CopepxaTenbHas dusuyeckKne CUCTEMBbI
06acTh O1eHKN
KOMHETGHTHOCTH&H MHTepHpETa].[HH OAaHHBIX M MCNIOJIB30OBAHME HaY‘IHbI_X JOKa3aTe/NnbCTB OMA 10~

obnmacTh oLeHKu

JIYYEHNA BbIBOJIOB

Konrexcr

JuaHbIIT

YPOBEHB CIIOKHOCTH

Cpennuit, Bogpact yuamuxcs 13-15 ner, 8-9 knacc

@opmar orseTa

3ajjaHue ¢ pa3sBEPHYTHIM OTBETOM

O6bexT nmpoBepxu

AHanusnpoBaTh, UHTEPIPETUPOBATD JAHHbIE 1 [Ie/IaTh COOTBETCTBYOIME BbI-
BOJIbI

Tun sHanus

ConepkarenbHoe

CucreMa olleHUBaHNA

Bann 2 Copep:kanue KpuTepus

1 ToBopuTcs, uTo cnepyeT oTAaTh npeAnoyTeHne GpuasTpy 3. YkaszaHa
aprymenTanusa spibopa: no cpapHeHuio ¢ gpunbrpamu 1 u 2 dunbTp
3 obecrieunBaer Haubosiee MOMHYI0 OYMCTKY OT COMENt TAMKEMbIX
METa/IJIOB 1 COMEN KECTKOCTHN

0 Jpyrue orBeTsl
3aoaHue 7
CopepaxarenbHas DOusnyecKne CUCTEMBI
obmacTp OLEHKN
KommerenTHOCTHAsS ITonumanie 0ocobeHHOCTeN eCTeCTBEHHOHAYYHOTO SIBIEeHUS
0611acTh OIeHKN
Konrtexct MecTHBIiT/HalMOHa/IbHBII, 3[[0POBbE

YPOBEHb CIOKHOCTH

Cpennuit, BozpacT yuauuxcsa 13-15 ner, 8-9 knacc

Dopmar oreera

CnoyKHbIi MHOYKeCTBEHHBIN BbIOOp

O6bexT IPOBEPKI

PacriosnasaTh BOIPOC, UCC/IEYEMBIl B TAHHOM €CTECTBEHHOHAYYHOI paboTe

Tun sHanus CopepxkarenbHoe
Cucrema oLeHMBaHMUA bann Copepxanne Kpurepns
1 Bribpana nocneosaTenbHOCTD 2, 4:

YuéHble MCCeNOBaN 3aBUCUMOCTD 0CMAMOoYHOU KOHUEHMPAUUU
perona 6 soode (2) ot ckopocmu gunvmpayuu 80ovi (4)

0 Jpyrue oTBeTHI

3adaHue 8
CopepskarenbHas Dusnyeckne CUCTEMBI
001acTh OLEHKN
KommerenTHOCTHAs JMuTepniperanua JaHHBIX M MCIOMb30BAHME HAYYHBIX JOKA3aTeNbCTB Jyif
001aCTh OLEHKN MO/TYYeH s BbIBOJIOB
Konrexct MecTHBII/HALMOHATbHBI, 3I0OPOBbE

YPOBEHI) CINOMKHOCTH

Cpennnii, Bospact yuaiuxcs 13-15 ner, 8-9 knacc

Dopmar orBeTa

3ajlaHne ¢ pa3BépHYTHIM OTBETOM

O6bexT npoBepKu

AHa/IM3MpOBaTh, MHTEPIPETUPOBATH JJAHHBIE 1 JIeNlaTh COOTBETCTBYIOLINE BBI-
BOJ{bl

Tumn snanusa

ITpouenyphoe

Cucrema OLICHMBaHWA

Bann Copepxanue KpuTepus

1 /lan BepHbBIt apryMeHTHPOBAHHbIN OTBET.

ToBopuTCA, 4TO COMMAcHO rpaduKy Npy yBeTMYEHUH CKOPOCTH
IIPONTYCKaHUA BOJbI Yepe3 COpOEeHT OCTaTOYHasi KOHIEHTpaLusa
denona ysenmumsaercs, T. €. NPOMCXOAUT YXYAlIeHNe KayecTBa
ouMcTKM BOfbl. IloaToMy npesbilleHMe CKOpOCTH (QUABTpaLUu
BOJIbI, YKQ3aHHOI NPOM3BOANTENEM (PUIbTPa, HE MO3BOIUT MONTY-
4YUTh BOAY TpeOyeMoit CTeneHu OUUCTKM

0 Jpyrie oTBeTh

13
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3adaHue 9

CopneprkarenbHas JKuBbIe cucTeMbl

obnacTh OLleHKH!

KomnerenTHOCTHAs Hayunoe o6pAcHeHMe ABNeHNIN
06macTh OLIEHKN

KoHtekcr I'nobanbHblil, 3[I0POBHE

YpoBeHb CTOKHOCTH

Cpenunit, Bospact ydauuxcsa 13-15 net, 8-9 kmacc

dopmar oTBeTa

3apgaHue ¢ BbBI60OpPOM HECKOMbKUX ITPaBU/IbHBIX OTBETOB

O6beKT npoBepKu ITpuMeHATH COOTBETCTBYIONIME €CTeCTBEHHOHAYYHbIe 3HAHUA
Tun sHaHMA CopeprxarenbHoe
Cucrema oljeHMBaHUA Bann Copepxanue Kpurepus

2 Boibpausl oTBeTHI 3, 4, 7. Jlpyrue He BoIOpaHbI

1

BoibpaHb! gBa npaBuIbHBIX OTBeTA. [Ipyrie He BoIGpaHbI

0

JIpyrue oTBeTHl
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Keuc 2.
FTOPHbLIE MOPOADbI
BCTPOUTEJNIbCTBE

...M3 Bac BospiBuranm Mbl Xpambi,
V3 Bac MbI cj1araziy JBOPLbI ¥ SKMINIIA...
Baneputi Bprocos

’

[Tpupopnxble KamMeHHble MaTepuasbl C IpeBHe-
IIMX BpeMeH ABIAITCA Hauboree MPOCTHIMU U J0-
CTYNHBIMM CTPOMTETbHBIMM MaTepuanamu. Bce
ApeBHME MOCTPOMKM — XpaMbl, ABOPIbI, Kpemno-
CTH, MOCTBI — BO3BOJAM/IMCh M3 IPUPOJHOTO KaMHA.
B Erunre, Mexcuxe, Typuumn, Ipeunn, Mranuu, Ku-
rae, Kambozpke, VInmyu coxpaHnioce MHOTO Bblfia-
IOIMXCA NMAMATHUKOB KaMEHHOTO 304ecTBa, 5B-
NAIOMIMXCA APXUTEKTYPHBIMY IefleBPaMu IPEBHUX
UMBU/IN3AIINIA, CYLIECTBOBABIIMX Ha 3eMite.

Kamennble npupopHbie MaTepuaasl O4YeHb
IPOYHBI, JO/ITOBEYHBI, OTHECTOMKM. VX momyuawoT
13 PasAMYHBIX TOPHBIX NOPOJI, 00pa30BaBIINXCH B
3eMHOJ KOpe B pe3y/bTare OIlpefie/leHHbIX reoo-
ruyeckux npoueccos. [lo npoucxoxaennio ropHbie MOPOAbI NMOAPA3AENAIOTCA Ha MarMaTuyeckue, oca-
fiouHbIe ¥ MeTaMopduyeckue.

Mazmamuueckue 2opHbie nopodst chOpMUPOBATUCE TTPU OCTHIBAHUM MArMbl, HAXOAALLENACH B 3€MHOM
Kope 1 B BepxHeit ManTuy. Hanbonee n3BecTHbI NpUPOAHDIH KAMEHb MArMaTHYeCKOr0 IPOUCXOXKIEHHS —
rpanuT. OH AB/IAETCA OHOI M3 CAMBIX TBEP/bIX, IOTHBIX ¥ MPOYHBIX MOPoA. K 1erkumM mMarMaTu4eckum
nopofam oTHoCATCA memsa u Tyd. IleMsa — mopucroe ByJIKaHUYECKOe CTEK/10, 0OpasyeTcsi B pe3y/nbra-
Té BbIJIe/IeHNs BYIKAHMYECKMX ra3oB Mpu O6bICTPOM 3acThiBaHuM NMaBbl. Tyd — mopucras KaMeHHasA MOpo-
/1a, KoTopas 06pa3oBanach M3 BYIKAHMYECKOTO IIEIIa, By/TKaHn4ecKux 60M6 u Jpyrux 06/10MKOB, BHIOPO-
IIEHHBIX BO BpeMs M3BEP)KEHMA BY/IKaHa, YIVIOTHMBILMXCA M CKPEN/IEHHBIX MeXAy coboit. VIHTepecHo,
4TO M3 BYNIKaHMYECKoro Tyda cienaHo nogassiouiee 60MbIIMHCTBO CTaTyi Ha octpoBe [Tacxn,

Ocadounvie nopodsi 06pa3oBaMNCh B pesy/braTe
OT/NIOXKEHUA NPOJIYKTOB BHIBETPUBAHMA M paspylile-
HMA Pas3/IMYHBIX TOPHBIX NIOPOJ M IMPOAYKTOB JKM3-
HeJeATe/TbHOCTH PaCTUTE/TbHBIX M KMBOTHBIX Opra-
HU3MOB, HaCEABIINX OTPOMFIble BOJIHbIE GacCelHBI.
B ocajio4HBIX TOPHBIX MOPOJAX BCTPEYAIOTCA OCTAT-
KM BBIMEPIINX OPraHM3MOB, IO KOTOPHIM MOXXHO
NPOCTEAUTD HCTOPHIO Pa3BUTHA Pas/IM4YHBIX TEPPU-
Topuit 3emn. Camble M3BECTHbIE OCaJIOYHbIE TOP-
HbI€ MOPOIbl - U3BECTHAKM M NecyaHuku. V3sect-
HAK — OCaJj0uYHasA ropHas MOpofia OpraHM4YecKoro
NPOUCXOXKICHNSA, COCTOALIAA B OCHOBHOM M3 Kap6o-
nara Kanpuus CaCO,. OcHOBY IeC4aHMKOB COCTaB-
JISIOT 3epHa KBapLieBoro necka - Si0,.

Memamopduueckue zoprvie nopodsi 06pasoBaIiCh B pe3ynbTaTe BOAEHCTBNA HAa MarMaTHYecKue I
0CaJlouHBIe TOPHbIE MOPObI BBICOKOM TeMIepaTyphbl, JaBICHHUA, Ta30BbIX M BOJAHBIX PACTBOPOB pasnny- &5
Horo cocrasa. Cpeau MeTaMOp(IYeCKNX TOPHBIX NOPOA Haubo/ee pacipocTpaneHbl Mpamop, kapuut,  kid
C/TaHLBL, . -
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Mpamop nipesicTaBnsieT coO0it MepeKpUCTAIIN30BAHH bl M3BECTHAK, COCTOALINIT B OCHOBHOM M3 Ka/lb-
nura CaCO,. Mpamop COfepKUT J0BONIbHO GONbIIOE KOMMYECTBO NpuMecesi IPyruxX MUHEpPanoB, YacTo
MMeeT B COCTaBe OKaMeHeBIlMe OCTAaTKy pacTeHuit u opranusmos. Emé B npesneit Iperyun u Pume mpa-
MOP L{eHU/! 32 KPACOTY M NPUPOJHBIN 6/1eCK M aKTMBHO NPUMEHSA/IN B CTPOUTENBCTBE U APXUTEKTYPE.

Keapuum - xpenkas u TBEpAas ropHas rnopojia Ceporo wiu KpacHOBaTOro OTTEHKA, COCTOALIAA B
ocHoBHOM u3 KBapia SiO,. KBapuut ucrnonb3oBajics npu CTPOUTEALCTBE HEKOTOPHIX YHUKA/IBHBIX U3-
BECTHBIX COOpPY)XeHui1, HanpuMep xpama Craca Ha Kposu B Canxr-Tletepbypre.

Cnanupl — paznoobpasHbie TOPHBIE TIOPOJbI, XapaKTEePHOI 0COOEHHOCTHIO KOTOPBIX AB/IAETCA CI0M-
CTO€ PACIIONOXKEeHNe MITHEPATIOB, BXOAAIMX B MX cOcTaB. ClaHell OTIMYAeTCs NOBBILIEHHON MPOYHOCTHIO,
LIMPOKOI 1{BETOBOI MATMTPOI M ABAACTCA OFHUM U3 Haubonee MOMYAAPHBIX MATEPUATIOB VIS IeKOpa-
TUBHOM OT/ENIKM CTEH, @ TAK)KE /I UTOTOB/IEHUA BEPXHETO C/108 KPOBJIU.

3apgaxHue 1
K Baxweitmmm PuanKo-MexaHU4eckuM CBOJ-
CTBaM KaMHS OTHOCATCA MOPUCTOCTb, BOJONOIIO- 0.9 1 L
1ieHne, MOpo30CToitKocTb. ITopucmocme — cre- 0,8
1eHb 3anoNHeHNs 06beMa KaMHS IopaMu, orpese- 0,7
JIAETCS KaK MPOLIEHTHOE COOTHOIIeHMe 06bEMa IOp 0,6

Ko BceMy ob6bemy KamusA. Bodonoznouerue — cro-
COGHOCTh KaMHs BIIMTBIBATh M YI€PXKMBATh B I10-
pax Bopy. Bojonornomenne YMCIeHHO BhIpaykaeT-
¢sl B NPOLIEHTAX KaK OTHOIIEHMe Macchl BOJIbI, IO~
IJIOLIEHHOM 06pasIoM NPy TTOTHOM HAChIIEHNH, K
macce cyxoro obpasua. Moposocmoiikocms KaMHA
XapaKTepusyeT ero Croco6HOCTb MPOTUBOCTOATD

L e e
w » U

BogonornouweHue, macc. %
K==
= N

B HACBILEHHOM BOJION COCTOSHUM MHOTOKPATHOMY 0
TOTIEPEMEHHOMY 3aMOPKMBAHUIO M OTTAUBAHUIO 01 02 03 04 05
6e3 BUAMMBIX PU3HAKOB paspylieHns u 6e3 sHa- NopwucrocTs, %

YUTETbHOTO CHMKEHNA NPOYHOCTH.

Crnaner| oTIM4YaeTcs BOJIOHENPOHMIIAEMOCTBIO ¥ MOPO30CTOMKOCTDIO. YoKe He OffHY COTHIO JIET 3TOT
CTPOUTENIBHBIN KaMeHb IPUMEHACTCA B KayecTBe KPOBEIbHOTO M OT/IE/IOYHOrO Marepuana B CTpaHax
3anaguoit EBponbl. [Tpupopabiv cnanem nokpeitel Bykunremckumit isoper, JIysp, pesuenums kaHiye-
pa lepmannn, auubyprckuii oper.

Ha rpaduke mpepcrabieHa 3aBUCMMOCTb BOJIOTIOINIOMEHA PasANYHbIX 06pasoB CraHlA OT MX
MOPUCTOCTH.

KakoU 861800 MOXHO cOes1ame Ha OCHOBAHUU OAHHbIX, NpedcmasieHHbIX Ha epaguke?

1. YeM BbIlIE TOPUCTOCTD C/IAHIIA, TEM MEHBIIIE €70 MIOTHOCTD.

2. Boponornolenue KaMHeil Beerjja cOOTBETCTBYET MX IIOPUCTOCTH.

3. Bogonornouiesye MCIbITYeMbIX 00pas1iOB ClIaHIEB BO3PACTAET C YBETUYEHNEM UX ITOPUCTOCTH,
4. Mop030CTONKOCT KaMHell TECHO CBA3aHa C X BOJOIIOI/IOLEHMEM.

3apaHue 2

Boponornomenne onpezensieT BO3MOXKHOCTb MCIONb30OBAaHUA MPUPOIHBIX KaMHeil Ui pasau4HbIX
ueneit. KaMHu, KOTOpble MPaKTUYECKH He BOMTBIBAIOT BOAY, NPMMEHAIOTCA B KayecTBe me6HsA B BLICOKO-
NPOYHBIX OeTOHAX, I MOPOKHBIX MOKPLITHI, OOMMLOBKY 3[aHuil, Knajnku GyHaamenTos. Kamun, ner-
KO BIMTBHIBAIOIME BOJY, MOTYT MCIIONB30OBATLCA LA MONy4YeHUs 6ETOHOB CPEJHMX MApOK, HEKOTOPBIX
BHIOB NOPOYKHDBIX ﬂOKprTH;‘I.

Ha guarpamme mpejicTaB/IeHO BOJOIOITIONIeHUe pasnudHbIX obpastos (A, b, B, I, [l u E) npuponnsx
KaMHell.




Bam Heobxodumo 8bibpame 0sa obpas-
ua npupoOHbIX KamHel 0na 0bsuyoseKku 30a- 30
Hus. Ha ocHogaHuu 0aHHbIX, npedcmassieHHbIX 25
Ha duazpamme, onpedenume, Kakue obpasysl ® & 55
Jlyqwe 8cezo nodotdym 014 amou yenu. Apzy- d 20
MeHmupytime ceoli 8bibop. :
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3apaHue 3

Mpamop oramyaercs pasHoobpasueM  1Be-
TOB UM Y30POB, BBICOKOII JIeKOPaTHBHOCTHIO, XOPO-
wo noppgaérca obpaborke. Mpamop Hecny4aitHo
MOJTy4n/I CBOE Ha3BaHMe: B NIEPEBOJIE C IpeBHerpe-
9eCKOroCNnoBo «MpamMop» (Mappapog) osHayaeT «bre-
CTAIMIT KaMeHb». MpamMop HIMPOKO MCIONB3YeTCA
npu odopmnenun cranumii merpo. Ha dororpa-
bun® mpeacrasnen ¢parMeHT MpaMOpHON 067m-
HOBKM BecTHOIONA CTaHIMM MeTpPo «[JoOpbIHUH-
ckas» B Mockase.

Kakoli 861600 0 Mpamope u e20 npoucxoxoe-
HUU MOXXHO c0eslame Ha OCHOBAHUU 3mou L}’JO-
moepacguu?

L MPRMO]J OTHOCHMTCH K TOpOJiaM BYJTKaHMYECKOTO MPpOMCXOKIEHWA.

2. Mpamop AB/IAETCA OHUM M3 [IPEBHEMIINX MAaTEPUAJIOB, UCIIOIb3YEMBIX B CTPOMTENIbCTBE.

3. Mpamop — metamopduueckasi OPOJA, B KOTOPOif MOTYT COXPAHUThCA OPraHMYecKme OCTaTKu 06m-
TaTeneil ApeBHUX MOPeil.

4. MpaMop TepMOCTOEK 1 MOPO3OYCTOMYMB.

3apgaHne 4 -

KamenHble MaTepuaibl U CTPOSHUS PaspyIlaoTCs Mojl AeiCTBUEM BHEIHUX ycnosuit. OCHOBHOM npu-
YUHON paspylleHMsA ABIACTCA (Pusuyeckoe sviéempusanue, oOyCnoOBIEHHOE BO3JENCTBMEM HA KaMHU
3aMep3alolLeit BOJbl. XUMUHECKoe 8bi8empPuéaHiie MOXKeT GbITb 06YC/IOBIEHO KMC/IOTHBIMM JIO/KIAMMU, BO3-
HUKAIOLMMU BCIECTBIE PACTBOPEHSA B BOJE COlEPIKALMXCA B BO3[IyXe OKCUJIOB CEphl M a30Ta.

1. O6wBsACHUME NPUYUHY paspyweHus kKamHeu nod delicmauem 800bl.

2. ObwsAcHume, novyemy nod OelicmeueM KUCIOMHbIX 0ox0el npoucxooum paspyweHue
NAamAaMHUKO8 apxumeKmypbl U3 Mpamopa.

KEUC 2
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3apaHmne 5

[Ins yBemueHus JONITOBEYHOCTH COOPYIKEHMI M3 KAMHSA UCIIO/Nb3YIOTCA PA3/IMyHbie KOHCTPYKTUBHbIE
¥ XUMUYECKMUE METOIbI 3aIMThL. KOHCMPYKmueHas 3auquma 3aKI049aeTcs B COSAAHMM ITIaJKIX WK HO/N-
POBaHHBIX MOBEPXHOCTEN. Xumuueckue memodst 3ausumst TpeaycMaTpuBaioT 06paboTKy BepXHero cos
KaMHs BellleCTBaMy, KOTOPBIE pearnpyioT ¢ MaTepuasoM KaMHs, 06pasyst HepacTBOPMMbIE IOKPBITHUSL.

Yyumeigas pakmopel, cnocobcmeyiowue paspyweHuro kamHel, 06sacHUMe, noYemy nosu-
pOBKa NosepxHOCMU KamHel U UCnos1b308aHUE NOKpbIMUU MOXem npueecmu K y8enuyeHuro

00/1208€4HOCMU COOPYXeHUU U3 KAMHS.

MeTogunueckune KOMMeHTapun

CroxxeT KOMIUIeKCHOTro 3aganus «[opHble mopojib!
B CTPOMTE/IbCTBE» CBA3AH C MCIOMb3OBAHMEM TIPU-
POIHBIX KaMEHHBIX MaTepManoB B CTPOMUTENbCTBE,
B TOM YUCJIE LA COOPYKEHMS BbIJAIOLINXCA ITAMAT-
HUKOB KaMEHHOTO 30[4ecTBa, ABIAIOIINXCA apXu-
TeKTypHbIMK 1efieBpamu. He crryyaiino safganue co-
Aep>kuT anurpad — CTpoKM U3 CTMXoTBOpeHus Bae-
pust Bprocora «Kamuam»: «...V3 Bac BosaBuTanmmu Mul
Xpamsl, / V3 Bac MbI ciaraim IBOPLIBI M KMINILA...».

[Tpn BeIMOMTHEHMM ATOTO KOMIUIEKCHOTO 3ajja-
HMSA ydall[Mecss MOTYT IPOJIEMOHCTPMpPOBATh yMe-
HMA AHAMMSMPOBATh M WHTEPHPETUPOBATH [aH-
HbIE, JIE/IaTh BBHIBOJIBI, OOBACHATD (aKThl, ABIEHUA
M TIPOIECCH HA OCHOBE MMEIOMINXCA eCTeCTBEHHO-
Hay4yHBIX 3HaHMI1. B 1le/10M 9TO KOMIITEKCHOE 3a/1a-
HU€ OTHOCUTCA K cofiep)KaTenbHOi obmactu «Hay-
K1 0 3emne u BeenenHoiy.

Cioker 3amaumnii 1 1 2 cBs3aH ¢ BaXKHEMIIMMM
(M3MKO-MeXaHMYECKMMM CBOVICTBAMM KaMEeHHbIX
MaTepuasoB, KOTOpble 00YCIOBIMBAIOT UX IIpUMe-
HeHye B CTPOMTENBbCTBE. 3aflaHmsA MpeNIIonaraoT
MHTEPIPETAMIO NPEACTaBIEHHON B rpauyeckoi
¢dhopme nHdoOpMaIKM O BOJONOINIOMEHUN Pa3THy-
HbIX 00pasuoB cnaHueB u QopmyimpoBaHue Ha
9TOII OCHOBE COOTBETCTBYIOIIMX BBIBOJOB. B 3asia-
HUM 1 cremyeT OTMETUTD NpaBUIbBHOE YTBepX[e-
HMe, XapaKTepuaylolee BOJIONOIONeHe 06pa3s-
LIOB KaMHell B 3aBMCHMOCTM OT MX HOPUCTOCTH.
B sajanun 2 ¢ pasBEpPHYTHIM OTBETOM, MCIIONb3YA
MHPOPMALMIO O TIPMMEHEHUM KaMHell ¢ pasjny-
HBIM 3HAY€HUEM BOJOMNOINIOUIEHNA, HeoOXomMMo
He 1pocTo BbIOparh o6paser MaTepuana, Hanbonee
MOAXONALIMI 1A oOMMIOBKM 3paHuA, HO U 060-
CHOBATb CBOI BbIOOP.

3amanue 3, Kak U JIBa MepBLIX 3afjaHUA, OTHO-
CUTCS K KOMIETEHTHOCTHOM 06/macTy «uMHTepnpe-
TalMA JAHHBIX ¥ MCIIONb30BaHME HAYYHBIX JloKa3a-
TebCTB A MONY4eHNs BbIBOJIOB». OHAKO B HEM
TpebyeTcs ykasarh IPaBU/IbHBIN BHIBOJL O IIPOUC-

XOXK/IeHMM MpatMopa Ha ocHose doTorpaduu ¢ uso-
OGpakennem ¢parmMenta OOMUIIOBKM BecTUOIONA
O[IHOI M3 CTAHLIMIT MOCKOBCKOTO METPO.

3aganua 4 u 5 cBA3aHBI C paspylIeHMEM KaM-
Hell TIOf AeiiCTBMEM BHEUIHMX NPUPOJHBIX Ipu-
unH. B 3ajianum 4 Heo6xonuMo 06bACHNUTD IPUYH-
Hbl paspylIeHusa KaMHell o e/ICTBMEM BHEIIHUX
ycnosuit. BeimonHeHue 3T0ro 3afaHua HanpasieHo
Ha (POPMMPOBAHNE YMEHMUs HMPUMEHATb COOTBET-
CTBYIOIIME €CTEeCTBEHHOHAy4YHble 3HAHWSA, Ha OC-
HOBe KOTOPBIX MOJKHO OXapaKTepus3oBaTh (usu-
Yeckoe BbIBETpMBaHue, 00ycnoBaMBaLiee paspy-
IIeHe KaMHel ol HelicTBUEM BOMbLI, M XUMH4e-
CKO€ BbIBETPUBaHMeE, 00yC/IOB/IMBaIOlIEE paspymIe-
HUE KaMHEW TOoJ JMeMCTBMEM KMCIOTHBIX HOXMKIEH.
B sapganuu 5 Tpebyercsa 06bACHUTS, TOYEMY C TOMO-
1]bI0 TIOIMPOBKM MOBEPXHOCTH KaMHeH U UCIONb-
30BaHMA XMMMYECKMX TIOKPBITUII MOXHO IIPOJ-
JIUTh IOITOBEYHOCTh COOpPYKeHuit u3 Kamua. Oba
3a/laHuA TIPEATIONAraloT pasBépHYTHIN MOTUBUPO-
BaHHBIN OTBET, 4YTO NPaKTUYECKH BCEIJja BbI3bIBaeT
Y IIKONBHUKOB 3aTpy/iHeHuA. MOKHO TaKXKe OTMe-
TUTh, YTO BBHITTO/IHEHWE 3a7jaHnii 3, 4 1 5 ¢ pasBép-
HYTBIM OTBETOM HAIpaB/IeHO, KpOMe TOro, Ha (op-
MHUpOBaHMUE METaHpEﬂMETHOI‘O YMEHNMA aJl€eKBATHO
MCIIO/Tb30BaTh peYyeBble CPEACTBA [ PelIeHNs 110-
CTaB/IEHHBIX 3a/a4.

KommiekcHoe safjanmne «[opHble MOpoOas! B CTPO-
UTENBbCTBE» MMEeT MEXAMCLMIUIMHAPHBIN Xapak-
TP M MOXKeT GBITh UCIIONB3OBAHO NPU U3YYEHUM
TeM «MarmaTuueckue, ocajjouHble u MeTamopdu-
Yeckue 1nopoppi», «Paspyiienue u usMeHeHue rop-
HBIX MOpoa 1 MWHEPAJIOB IOJ I.[EEI:"ICTBHEM BHEIIHMX
1 BHYTPEHHMX TPOLIECCOB. Bupabl BhIBeTpUBaHUA»
B Kypce reorpacdum, Tems! « TerioBoe paciumpenue u
ckatme» B Kypce ¢pusuku B 8 xmacce, rem «Kucnor-
Hble OKCHJbI», «OKCUAIbI cepbl», «OKCUbI a30Ta»,
«Kucnorpi», «Comu yronpHoit KucioTsl kKapboHaTb»
B Kypce xumun B 8 1 9 Knaccax.



Xapax'repucmxa 3afaHNN N CUCTeMa UX OLleHNBaHUA

3adanue 1

CogpiepkarenbHas Hayku o 3emsie u Beenennoii

0671aCTh OLIEHKH

KommnerentHocTHAA VHTepniperanmsa JAaHHBIX M NCMIONb30BAHME HAYYHbIX JJ0Ka3aTeNbCTB
0671aCTh OLIEHKM JUIsA IOTY4€HNUS BBIBOJIOB

KonTekcr Io6anpHblil, TPUPOJTHBIE PECYPChI

VpoBeH»b CNOXHOCTH

Cpepamii, Bospact y4amuxcs 13-16 net, 8-10 knacc

Dopmar oTBeTa

3aI[aHH8 [ BbIGOPOM OAHOI'O MPaBU/IbHOTO OTBETA

O6bexT mpoBepKu

AHaHHSHPDBaTb, HH'fEPHPETHpOBaTh JaHHbIE M [1€/1aTh COOTBETCTBYIONINE
BBIBOJIbI

Tun sHaHUA

CopnepxaTenbHoe

Cucrema olleHUBaHUA

bamn Copepxxanue Kpurepus

1 Bribpano yrepxaennue 3. Jipyrue He BoiGpaHbl

0 JIpyrue oTBeThI

3adaHue 2
ConepxarenbHas Hayxwu o 3emne n Beenennoiit
0671aCcTh OLIEHKN
KommeTeHTHOCTHAsS VHTepnipeTanya aHHBIX M MCTIONb30BAHME HAYYHBIX I0Ka3aTE/IbCTB
0671aCTh OIIEHKH It HOTY4eHUs BBIBOJIOB
Konrekcr JIN4HBIIT, TPUPOJIHbIE PECYPCHI

YpoBeHb CITOXKHOCTH

Cpenunii, Bo3pact yyammxcs 13-16 net, 8-10 xmacc

Dopmar oTBeTa

3apanue ¢ pa3BEépPHYTHIM OTBETOM

O6mbexT npoBepKu AHanu3MpoBaTh, UHTEPIPETHPOBATD JaHHbIE 1 [Ie/IaTh COOTBETCTBYIOMINE
BBIBOJIbI
Tun sHauus CopeparenbHoe
Cucrema oleHMBaHMsA bamn Copepixkanue Kputepus
1 ToBopuTCs, 9TO /151 OONMIIOBKY 3JaHMIT TIORONAYT 06pasiibl

b u T, Tak kak oy 06ajal0T CAMBbIM HU3KUM 3HAYEHUEM
Bogionornouenus. Jipyrue o6pasigpr He BoIGpaHbl

0 Jpyrue oTBeTHI

3adaHue 3
CopepxarenbHas Hayxu o 3eme n Beenennoi
obnacTh OleHKU
KommnerenTHOCTHAs WHTepnperanys JaHHBIX M UCIIONb30BAHME HAYYHBIX I0Ka3aTE/NbCTB

06/1aCTh OLIEHKHN

A7 TONMYHEHMA BhIBOJIOB

Konrekcr

MecTHBbIi/HalMOHA/IbHBLIA, TPUPOJHbIE PECYPCHL

YpoBeHb CIOXKHOCTH

Cpepnnuii, Bospact yyaiguxcs 13-15 nmet, 8-9 knacc

Qopmar oTBETa

3aganue ¢ BblﬁOpOM OJHOTO MTPaBU/IbHOI'O OTBETA

O6beKT NpoBepKH

AHa/M3MpPOBaTh, MHTEPIIPETUPOBATH JAHHBIE U JIENIATh COOTBETCTBYIONNE
BBIBOJIbI

Tun 3ananus

Conep)xa'renbﬂoe

Bann Copepikanue KpuTepus

1 Beibpano yreepxjenne 3. JIpyrue He BbiOpaHbl

0 [Ipyrue orBeTs
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3aoaHue 4

CopeprkarenpHas Hayku o 3emne u Beenennoi

00671aCTh OLIEHKU

KomrneTeHTHOCTHAA HayuHnoe o0bsicHeHEe ABICHMI

06macThb OLIEHKHA

Konrekcr MecTHBII/HALMOHAIBHBIN, IPUPOJIHbIE PECYPChI

Y[)OBEHI: CNOXKHOCTH

Boicoxnii, BospacT yuanmxcs 13-15 nert, 8-9 knacc

dopmat oTBeTa

3ajjaHue ¢ pasBEPHYTHIM OTBETOM

Q6DBeKT TPOBEPKN

HpHMEHHTh COOTBETCTBYIOILME 3HAHNA

Ty sHaHus CojiepyxaTenbHoe
Cucrema olleHMBaHMs bann Copepixanue Kpurepus
2 JlaHb! BepHBIe OTBETHI Ha 06a BOMpoca:

1. Bopta, monapias B cofiepyKaniuecs B KaMHe TOpbl, 1Py
3aMep3aHuy paciMpAeTcs U OKasbiBaeT CH/IbHOE IaB/ieHN e Ha
CTEHKM TIOP, YTO MPUBOANT K PABPYILIEHNIO KAMHS,

2. PacTBOPAACDH B BOJie, OKCH/BI CEPBI 1 a30Ta 00pa3yioT KUC/IOTHL.
OCHOBHOIT KOMITIOHEHT Mpamopa — kap6onar kanbuus CaCO,,
KOTOPBIil B3aMMOJIENCTBYET C KUCIOTaMM M IO3TOMY paspylIaercs

1 JlaH BepHBbIil OTBET Ha OJIH U3 BOIIPOCOB
0 Jlpyrue oTBETHI
3adaHue 5
CopepskartenpHas Dusuyeckne CUCTEMBbI
001acTh OLIEHKU
KoMrieTeHTHOCTHAS [Tonumanmne ocobeHHOCTEl eCTeCTBEHHOHAYYHOTO UCCIefOBAH A
obnacTb O1eHKN
Konrekcr MecTHbIi/HalMOHATBHBII, CBA3b HAYKN M TEXHOIOTUI

VpoBeHb CIOKHOCTH

Cpepnuit, BogpacT yuauuxca 13-15 net, 8-9 kmacc

Dopmat oTBETA

3aganme ¢ pasBEPHYTHIM OTBETOM

O6beKT IPOBEPKU

Hpennara'rb 00BsACHUTE/IbHbIE TUIIOTE3bI

Tun sHauus

CopeprkaTenbHoe

Cucrema oljeHMBaHUA

Bann Copep:xanmne KpuTepus

1 ToBopuTCA, YTO CO37JaHME TIANKUX MU TIONMMPOBAHHDBIX
MOBEPXHOCTEN 1 MTOBEPXHOCTE!, MOKPHITBIX HEPACTBOPUMBIMU

B BOJIE COE/IMHEHUAMM, He TIO3BOJIAET BOJIE 3a/ePKUBATHCA HA
HOBEPXHOCTH M TPENATCTBYET €€ IPOHNKHOBEHNIO BHYTPb KAMHSA

0 Jlpyrue oTBeTHI




Kenc 3.

BETPOOHEPITETUKA

Betep - oM M3 BM0B BO30OHOB/IAEMBIX (anbTepHATHBHBIX) UCTOMHMKOB sHeprum (BMI), koTopbie
06pasyioTca Ha OCHOBE MOCTOAHHO CYLIECTBYIOUMX M/IM NEPUOIMYECKM BO3HUKAIONINX TIPOLIECCOB B MPH-
pone. K BOSO6HOBHHCMIJIM MCTOYHWKaM SHEpFMH OTHOCATCA TaKMe BHEIJI‘HH COHHHEI, SHCPI‘HH HPHHHBOB
¥ OT/INBOB, 9HEPTHA COJlEPIKAIINXCA B HEIPaX 3eM/IM TOPHBIX MOpoy (reoTepManbHaA IHEPTH) 1 JIp.

Vicropust passuTis BETPOIHEPTeTHKN HACUMTBHIBAET MHOTME BeKa M HAYMHAETCHA C MCIIO/IB3OBAHMSA
napyca u BETPAHbIX MebHMIL, B mocnemHme royibl BeTpoaHepreTuka — ofHo us Hanbonee GbICTPO pasBu-
BAIOUINXCS HAITPAB/IEH Uit a/IbTePHATHBHOM SHEPTeTUKN.

3HEpl"Hﬂ BE€TPa, B OT/IMHKE OT SHEPI'MH MCKOMAEMOT0 TOIUINBA, NPAKTUYECKM HeMCHepIlaeMa.

3apaHue 1

Ha pamarpammax npejicraBieHa CTpyKTypa uctouHnkos sHepriu B 2012 rogy, % (puc. 1) un nporsos eé
cocrostams B 2030 roxy, % (puc. 2)°.

m Hedtb ® Hedtb
1.9 mlas mrla3
52
mYrons W Yrons
M BosobHoBnaembie B BozobHoBnAemble
MCTOMHUKW WCTOM HMKM
29,9 B MmapoaHepreTuka 27,7 W TMapoaHepreTMka

W ATOMHanA 3Heprua W ATOMHanA IHeprua

238

Puc. 1. Vicrounuxku sHeprum 2012 1. Puc. 2. Vicrounuku aneprun 2030 r. (mporuos)

Kakou u3 npusedeHHbIX HUxe 86180008 COOMaemcmayem 0aHHbIM, NOKA3aHHbLIM Ha uazpammax?

1. B ctpykrype Muposoro norpebnenus snepropecypcos B 2030 rofy He mpom30iieT HUKaKuX n3me-
HEHMIA.

2. B 2030 rogty mporHosupyeTcsa coXxpaHeHue TUANPYIoNelt 10/ BO306GHOB/ISEMBIX MCTOYHUKOB SHEPTUM.

3. lpeobnaparomas 1075 yIIEBOAOPOIHBIX UCTOYHUKOB 3HEPIUM B CTPYKTYPe MUPOBOro noTpebie-
HI1 9HEpropecypcos coxpanurcs go 2030 ropa.
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22 4. YIIeBOOpO/IHbBIE UCTOMHUKY SHEPIUH B CTPYKTYpPe MUPOBOTO NOTpeb/IeHNsA SHepropecypcos yTpaTar
CBOE 3HAYEHMeE.
5. B 2030 ropry mporHosupyeTcs HeKOTOpOe yBe/TiueHue 107N a/IbTePHATUBHBIX MCTOYHMKOB SHEPTHIL.

3apaHuve 2

Baxkneimas xapaktepuctika sddexTusHocTH
pabOTHI PEIPUATHIL MEKTPOIHEPIETUKM — KOIP-
Puyuenm UCNONLIOBAHUS YCIMAHOBNIEHHOU MOU4-
Hocmu (KUYM).

KNYM xapakrepusyer 3(QeKTHBHOCTD /€K~
TPOCTAHI[MM B L|e/IOM ¥ paBeH OTHOUIeHMI0 (ak-
TUYECKU BBIPAOOTAHHOM 9/IeKTPOIHEPTUU B Tede-
HME TOoia K TOi SHeprum, Koropas Morna 6st ObITh
BbipaboTaHa npu pabore 9MeKTPOCTAHLMM Ha NIPO-
€KTHOM MOIIHOCTH B Te€YeHMe BCEro 9TOT0 Mepuo-
Jla BpeMeHM.

KMUYM yuutpiBaeT nNpocTON CTaHLMM BO Bpe-
Msl TIeperpysoK TOI/IMBA, PEMOHTA, OTKa30B 06opy-
HOBaHMA M [P., @ TaKXKe Te (PakTopsl, U3-3a KOTO-
PbIX CTAaHIMA He MOYKET 3KCIUIYaTUPOBATHCA HA MPOEKTHOI MOLHOCTH B ONIPe/ie/IeHHbII ITepuof paboThL.
MakcumanbHoe sHadeHue KoadduumenTa pasro egunnie (100 %).

B Tabnmue npencrasnensl 3Hadenns KMYM pasnuuHbix BUZOB 3/1€KTPOCTAHIMIMA.

Tun snexrpocranumin Cpennee snauenne KUYM, %

ATOMHBIE 90

Berpsinbie 25-30
leoTepmanbHbie 65-75
[npposnekTpocTaHIUKM 40

TenioBbie u rasoTyp6uHHbIE 50-60
ITpunuenbie 12-33
ConHeyHbie 10-20

Mcxo0s u3 npedcmasneHHol uHghopmayuu, sbibepume npasusibHoe ymeepxoeHue, Komopoe
xapakmepu3yem hakmopel, enuaowue Ha senuyuHy KUYM eempAHbIX ycmaHOBOK.

1. BeTpsiHble yCTAaHOBKY He 3aTPASHAIOT BO3/IYX YIZIEKMCITBIM Ia30M.

2. HerocTosHCTBO BETPOBBIX IIOTOKOB 06YCIOBIMBaET HeCTAOMIBHOCTD IIPOU3BOJICTBA SNEKTPOIHEPTHUN
Ha BETPAHBIX YCTAHOBKAX.

3. B BeTpAHBIX YCTAHOBKAX IPOMCXOIUT NpeoOpa3oBaHie IHEPIUM BETpa B IPYTHe BUIbI SHEPTUML.

4. DHeprus BeTpa, Kak 1 sHepruA Co/mHla, NPAaKTUYECKM Heucyepraema.

3apaHue 3

BpipaGoTKa ®7IEKTPO3HEPTMM HA BETPOINEKTPOCTAHIMM 3aBUCUT OT cubl Berpa. [Tpm ymenbieHun
CpejiHeit CKOPOCTH BETPa Pe3KO yBeTMUMBaeTCsi cebecTonMoCTb 7eKTposHeprun. Berporeneparop HaynHa-
er BbIpabaThiBaTh 9NEKTPOIHEPTMIO [IPU CKOPOCTH BeTpa 3 M/C M OTK/IIOYAETCS IPU CKOPOCTH BeTpa boniee
25 m/c. MakcumanbHas MOIIBOCTD JOCTUTIAETCA MPU CKOpocTH BeTpa ~15 m/c. Ilo BenmumHe CKOpocTH Be-
Tpa MOXKHO CY/IUTB O MEPCIeKTUBHOCTY MPUMEHEHMS BeTPAHbBIX 9/IEKTPOCTAHLIMI B TOM M/IM MHOM pajioHe.

Ha pmarpamme npescTaBieHbl JaHHbIe 0 CKOPOCTH BeTpa (M/C) 3a OTONMTENbHBIA MEPUOJ 1 3a TPH
Hanbosiee XO/IOIHBIX MeCSIIa Ha PasNUYHbIX Tepputopusx (A, B, B, I'u [I).

KEWC 3



Ha ocHosaHuu OaHHbIX OUAPaMMBbl yKa-

xume: 12
1) kakas meppumopus Haubosee nodxooum :, W '
0717 pasmeuyeHus 8empAaHOU 3/1eKMpoCmaHyuu; % 8 1 | B
2) Ha Kakux meppumopusx He ciiedyem pas- ¥ ¢ -
Mewame eempsHsele 31eKmpocmaHyuu. 4 . {
Ap2ymeHmupytime ceoli omeem. ' | | | ; .
o Be mm
1. A 3 B r A
Tepputopun
2. ¥ 3a oTonuTeNbHLIA Neproa
® 3a Tpu Hanbonee xoNoAHbIX MEcAUa
3apaHve 4

B nocreziHee BpeMs MOMy4M/IN PacpoCTpaHeHye TaK HasbIBaeMble T’MOPUIHbIE CHCTEMBI 9/TeKTPOCHA6-
JEHMA, KOTOPbIE YacTO YCTAHABAMBAIOTCS B 3arOPOAHBIX JOMAX, PacroNOXKEHHBIX Ha TEPPUTOPMUSAX, Ie
CyniecTBYIOT Iepebou ¢ mopaveit snekTpoaHeprun. [MOpUHbIE CHCTeMBI NIEKTPOCHAOKEHUA BKIIOYAIOT
B cebs HeCKO/IbKO He3aBMCHMMBIX MCTOUYHUKOB SHEPIiy, HallpuMep: BeTpOTreHepaTop, ComHeynbie 6arapen,
npeobpasyiolye COMHEYHYIO SHEPTHIO B TIOCTOSHHDIN eKTPUYECKUIT TOK, IM3eNbHBIA NI 6eH3MHOBbII
reseparop, BelpabaThIBAOIINI SHEPTHIO 3 CYET HEBO30OHOB/IAEMOTO YITIEBOJOPOIHOTO To/MBa. B cucre-
Me Taioke 06513aTe/TbHO YCTaHAB/IMBAKTCA AKKYMY/IATOPBI, KOTOPble HAKAIIMBAIOT BEIpabaThIBaeMYI0 9HEP-
0. KoHTponb paspafa u 3apsajga akKyMy/IATOpa OCYLIeCTBIIAeT KOHTPOoIep; npeobpasosaHie MOCTOAH-
HOTO HANIPSYKEHMA aKKYMY/IATOPHEIX 6aTapeif B epeMeHHOe HalpsKeHUe IIPOMCXO/IUT B MHBEPTOPE.

[puHIMIManbHas cxema ruGpUIHON CUCTEMBI /IeKTPOCHAGKEH A NPEJICTAB/ICHA HA PUCYHKE,

Kakum o6pa3som ucnone3osaHue 2ubpudHoli ycmaHoeku no3eosisem ocywecmaiame becne-
peboliHoe obecneyeHue nompebumens s3nekmposHepauel? Jatime pazeepHymuiti omaem.
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KEWUC 3

MeToaunyeckmne KOMMeHTapum

Croxer KomriekcHoro safjaHus «Berpoanep-
reTMKa» CBA3aH C MCHONMb3OBAHMEM BO30OHOBISA-
eMbIX (a/bTePHATHBHBIX) MCTOYHMKOB 3JHEPTMM.
[Ipn BeIMOMHEHUM 3a/laHUA YHALMECs MOTYT IPO-
JIEMOHCTPUPOBATh YMEHNs aHA/IM3UPOBATh M MH-
TepIpPeTUPOBATH JIAHHbIE, [IENIaTh BBIBOABL. B 11e/10M
9TO KOMIUIEKCHOE 3ajlaHie MOKa3bIBaeT, KaK HaykKa
¥ TEXHO/IOTUM TIOMOTAIOT pelaTh MpobieMsl, CBs-
3aHHbBIE C 9HEPTETUIECKUM KPU3UCOM.

3ajanme 1 OTHOCUTCA K KOMIIETEHIMN «MHTEP-
npeTauusa JaHHBIX M UCIIONIb30BaHME HAYYHbIX JIO-
Kas3aTeNbCTB JUIA TOMY4YeHMS BbIBOAOB». B 3aja-
HUY 1 WIKONbHUKAM Ipe/ilaraeTcs NpoaHausupo-
BaTh JJAaHHBIE O CTPYKTYPe MUCTOYHMKOB IHEPTUM U
e€ repcrneKTMBHBIX nsMeHenuax. Ha ocHose npep-
crasnieHHoN nHdopManuy TpebyeTcs OLEHUTH Bbl-
BOJIBI O JI07Ie a/IbTEPHATUBHBIX MCTOYHUKOB 3HEp-
TUM B CTPYKTYpPe UX MUPOBOTO MOTpebIeHMs.

B sajjanusax 2 paérca nndopmanms o axropax,
BAMAIOMMX Ha 9 ekTHBHOCTD paboThI TIpefIpHsi-
T snekTpoanepreruky. lllkonbHukam mpejara-
ercs oueHnTh 3P PeKTHBHOCTD paboThl BETPAHBIX
YCTaHOBOK Ha OCHOBE OCOOEHHOCTEN MX IKCIUTY-
aTauuy, MoIarasch Mpy 3TOM Ha 3[paBblit CMBICI:
BBIPAOOTKA 3/7IEKTPOSHEPIMM Ha BETPAHBIX yCTa-
HOBKAX B IIEPBYI0 O4Yepe/ib 3aBUCHUT OT CHJIbI BeTpa —
BEe/IMYMHbI KpaiiHe HecTabW/IbHOI.

3ajanue 3 u 4 - saflaHMsA C Pa3BEPHYTHIM OTBe-
TOM. 3ajjanue 3, KaK M JIBa NMpebIYIINX 3a/jaHus,

HarpaB/leHO Ha (POPMMPOBAHME YMEHUA aHANN3U-
poBarh MH(OPMALIMIO ¥ JIefIaTh BBIBOJIBI HA OCHOBE
atoro aHanmsa. B samanum 3 tpebyercs mpoaHa-
JIM3UPOBATD [IMarpaMMy, Ha KOTOPOIl Ha IIATH pas-
JIMYHBIX TEPPUTOPHUSX YKasaHa CUIA BeTpa 3a 0TO-
IUTEIbHBIA Iepuofl M 3a TPU Haubosee XOMOHbIX
Mecsla. 3aTeM ciefiyeT BbIGpaTh TeEpPUTOPUIO, HAM-
Gonee MOAXONALLYIO i pasMelleHNst Ha Hell BeT-
PAHBIX YCTAHOBOK, ¥ TEPPUTOPMM, HA KOTOPBIX yCTa-
HOBKM HeE CJIeflyeT pasMellaTh, M npu 3ToM 06s3a-
TEIbHO apryMEHTUPOBATh CBOIT BbIGOP. B 3amanmy 4
MnpeJcTaBgeHa cXeMa rubpUIHOI CHCTEMBI 3/IEKTPO-
cHabKeHMsA, KOTOpask BKAKYAET B cebs HECKOMbKO
He3aBMCUMBIX UCTOYHMKOB SHEPI'MM — BETpOreHepa-
TOp, CONMHeYHble 6aTapen U JM3e/IbHbI TeHepaTop.
llIxonmbHMKaM npepiaraeTcs OODBACHUTD, IOYEMY
BO3MOXHa GecriepeboitHas paboTa Takoii 91eKTpo-
CTaHIMM. ITO 3a/jaHMe MOXKeT OBITh OTHECEHO K 3a-
JIAHMAM BBICOKOTO YPOBHA C/I0JKHOCTH, KOTOpOe
HaNpaB/IeHo Ha (popMupoBaHNe yMeHUs CO3/IaBaTh
00BACHUTE/IBHBIE MOJIE/IM M TIPEICTAB/IEHNs, aJleK-
BaTHO MCIIO/Ib3Ysl PeYeBbie CPeJICTBA.

Komnnexcroe safanue «Berpossepreruka» Mo-
KeT GBITh MCTIONIb30BAHO B Kypce DU3NKN TIpH U3Y-
YEHUM 3aKOHA COXPaHEeHWs M TIpeBpallleHus SHep-
¥, 3HAKOMCTBE C a/IbTePHATUBHBIMU MCTOYHMKA-
Mi 9Hepruu, nipu noparoroske Kk OI'D no dwusuxe,
BKypce reorpadum mpy usydeHnu rembl « TormsHO-
SHEPreTHYECKMit KOMIIIEKC» B 9 Kmacce.

XapakTepucTuka 3agaHum n cuctema nx oL eHNBaHnA

3adaHue 1

CopepxarenbHas Dusnyeckue cucreMbl

obnmacTb OLEeHKN

KomnieTeHTHOCTHasA

obmactp OLIEHKH A1 TIOJTYHYEHWA BBIBOJJOB

MHT&})HPET&I},HH AAHHBIX M UCTIONIB30BAHME HAYTHBIX OKAa3aTE/NbCTB

Konrekcr

MecTHblit/HauMOHANbHbII, TPUPOSHbIE PeCyPChl

YPOBeHb C/IOKHOCTH

Cpenuuit, Bospact yyanjuxcs 13-15 ner, 8-9 knacc

(dopmar oreeta

SaﬂaHHe Cc BbIﬁOPOM HECKO/IbKMX ITPaBMUIBHBIX OTBETOB

O6bexT mpoBepKn

AHaHHSHpOBaTh, MHTEPHPETNPOBATE JNAHHBIE M [E€NaTbhb COOTBETCTBYIOLINE

BBIBOJIbI
Tun sHanus CopepxarenbHoe
Cucrema olleHMBaHMSA bann Copep:xanne Kpurepus

1 Bri6pannr yrepskaenns 3, 5. [Ipyrue He Bei6panbl

0 Jpyrue oTBeTBI




3adaHue 2
Copep>xarenbHas DusuyecKune CUCTEMbI
061acTh OLIEHKU
KomnereHTHOCTHAA VIHTepripeTanus JaHHBIX M UCIIOMb30BaHUE HAYYHBIX IOKA3ATENbCTB /1A 110~
06/1aCTh OLIEHKH NydeHMS BBIBOJIOB
Konrexcr Imo6anbHplif, TPUPOJIHbIE PECYPCh

YpoBeHb C/IOKHOCTH

Cpepnnuit, Bospact yyaumxcs 13-15 ner, 8-9 knacc

Mdopmat oTBeTa

3agaHue ¢ BbIﬁOpOM OOHOIO NMpaBuJIbHOI'O OTBETA

O6bexT mpoBepKut

AHanMsupoBaThb, MHTEPIPETUMPOBATh [aHHbIE W JIe/laTh COOTBETCTBYIOLINE
BBIBOJIbI

Tun sHanus

CO,IIBP)K&TEJ’II)HOB

CucremMa olleHMBaAHUA

bann i Copepxanne KpuTepus

1 Boibpano yrsepxpenne 2. [Ipyrue He Boi6pans

0 Ilpyrue oTBeTHI

3adaHue 3
ConepskarenbHast dusnyeckue cUCTEMBI
obnacTb oLeHKH
KomriereHTHOCTHAA VuTepnpeTalys JaHHbIX M MCIIONb30BaHME HAYYHBIX OKA3ATENbCTB
obacTb OLIEHKI JUIs1 TIOTTYYEHMS BHIBOJIOB
KoHTtexct MecTHbII/HalMOHA/IbHBII, IPUPOJIHBIE PeCypPChl

YpoBeHb CIIOKHOCTH

Cpennuit, BospacT yuamuxca 13-15 ner, 8-9 knacc

Dopmar oTBeTa

3ajaHue ¢ pasBépHYThIM OTBETOM

O6pexT npoBepKn

AHaJ’I!"ISHpOBaTb, WHTEPIIPETHPOBATE [HaHHBIE W [€/aTh COOTBETCTBYIOLINE
BBIBOJIbI

Tum sHanus

CopeprKaTtenbHoe

CucremMa olleHUMBaHUA

bann Copeprxanue KpuTepus

2 BepHo yka3aHbl TeppUTOPUM U JaHA apryMeHTalus ux Beibopa:

1) mns pasmeljeHUs BeTPOTEHepaTopoB Hambonee MOAXOMUT
teppuropus [, Tak Kak Ha Heil CKOPOCTb BeTpa uMeeT Hambonee
ONTMMa/IbHOE BBICOKOE 3HAYEHHME B TeYeHHUe OTOMUTENbHOIO
nepuona u Tpéx Hanbosee XOMOTHBIX MECSILIEB;

2) He crmefyeT pasMelllaTh BETPOr€HEPATOPbl HA TEPPUTOPUAX
A un b, TaK KaK Ha HMX CKOPOCTb BeTpa C/IMIIKOM Majia

1 BepHo yKasaHbl TEPPUTOPMM, HO HE J[jlaHAa apryMeHTaluus ux
spibopa VMJIM fan BepHbIN apryMEeHTHPOBAHHBIN OTBET HA O[JMH U3
MOCTaB/IEHHBIX BOITPOCOB

0 Ipyrue oTBeTh

3adaHue 4
CopepxarenbHas DuangecKme cucTeMbl '
061acTb OLIEHKH
KommnerenTHOCTHas Hayunoe o6bscHeHMe ABTEHMI
06/1acTb OLIEHKN
Konrekcr MecTHbI1/HALMOHAIBHBIN, CBA3b HAYKM U TEXHOTOTUI

YpOBCHh CIOYKHOCTH

Bricokmit, Bo3pacT yuammxcsa 13-16 net, 8-10 xmacc

®DopmMar oTBeTa

3agaHue C pa3BEPHYTHIM OTBETOM

O6bexT nposepku

Pacnosnapare, MCIIo/nb30BaTh U CO3JaBaTh 06 bACHUTENIbHBIE MOJenu u npemn-
CTaBJIEHMA

Tum sHauus

CopepsxarenbHoe
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KEWC 3

Cucrema OlLIEHMBaHUA

bann

Copep)xanue Kpurepus

ToBOpUTCSI, B KAKMX C/Ty4asix BETPOreHepaTop, ConHeuHbie baTapen
¥ IM3€/IbHBII TeHepaTop BhIPAbaThIBAIOT SHEPIMIO M KOTJIa TIPOUC-
XOMT 3HEProcHabKeHne 0T aKKyMY/IATOPHBIX GaTapeii:

¢« TIpM JOCTATOYHOM COTHEYHOM OCBELIeHNN OCHOBHBIM MCTOY-
HUKOM SHEPTVN SBSIOTCA CONHedHbie Oarape;

+ BeTporeHepaTop BbIpabaThIBaeT 37EKTPOIHEPIUIO IPH HEXBAT-
K€ CO/THEYHOTO OCBEIIEHNSA MU TIPH €r0 OTCYTCTBUM;

« TP OTCYTCTBMY BETPa M COTHETHOTO OCBEIIEHNS SIEKTPO-
cHabKeHye IIPOUCXOINT OT aKKYMYIATOPHbIX GaTapeit;

* €C/IM 3apAJl AKKYMYNIATOPHBIX 6aTapeii CHIKAETCA 10 HEKOTO-
POro KpUTHYECKOTO SHaYeHMA U HET YC/IOBUSA JUIs BBIPaboTKM
COTTHEYHOJ1 11 BeTPOBO#1 SHEPTWH, TO HauMHaeT paborarh
AU3eNbHbIN MM 6eH3UHOBBI reHepaTop

Ilpyrue oTBeThI




Keuc 4.
KAK BbIPACTUTD
PACTEHUA BE3 TPYHTA?

[oMuMO TPajiMIIMOHHBIX METOJOB BbIpallMBa-
HMA PACTEHNIA B TPYHTE, CYLIECTBYIOT a/IbTePHATHB-
Hble METOJbl, KOTOpble MOXHO INPUMEHATH Kak
Ha CeNTBCKOXO3ANCTBEHHBIX MPEANPUATHAX, TaK U
& depMepcKuX X03siiCTBaX, a TAKXKe B JOMallHUX
VCIOBMAX. O,[{PIH 13 TAKUMX METOMIOB — TUIPOITOHMKA.

Tudpondnuxa — 910 crocob BEIpALIMBAHMA pac-
TEHMI HA MCKYCCTBEHHBIX cpeslax 6e3 MCIOIb30-
gauuA noussl. [Ipy BhIpaMBaHMM IUJIPOITOHHBIM
£nocoboM KOPHM pacTeHMil HaXOMIATCA He B I0Y-
B¢, @ B HACBIIAEMOJ BO3JIyXOM BOJIHOI Cpejie M/n
B nopucToit TBEpoN cpesie — cybcTpare. B KauecTse
cyberpaTta MCIONb3YIOT TOpd, rpaBuil, Kepamsur
¥ ApYTHE NOPUCTBIE MaTePUaIbl, KOTOPbIE MONNBa-
0T IMTATENIbHBIM PACTBOPOM MUHEPA/IbHBIX CO/EN.

[uapononuka obecrieunBaeT cosjlaHue 1 MOJJiepKaHue ONITUMA/IbHBIX YCTIOBUIA [I/IA POCTA ¥ Pa3BUTUS
pacternit (ypoBeHb TeMIIEPaTyphl M BIAXKHOCTH BO3JyXa, MHTEHCHBHOCTD BO3yX000MeHa, KOMUYECTBO
cBeTa, CofiepyKaHue MUTATebHBIX BelecTs u /p.). HyXHasa 103MpoBKa 1o/1e3HbIX BEMECTB 103BO/IAET Bbl-
PAlMBAaTh KPEIKME M 3TO0POBbIE paCTEHMS, UCK/IIOYAET II€peChblXaHue Kopueﬁ MIN HEXBATKY KMC/I0pOJa,
usbasngeT o1 mpobemMbt 60pbObI ¢ MOYBEHHBIMY BpeAUTENAMU, 60ESHAMY PacTeHMIT M COPHAKAMM, YTO
cnocob6CTBYeT MONMYyYeHMI0 BRICOKMX YPOXKaeB KaueCTBEHHBIX IPOIYKTOB 3a KopoTkue cpoku. [Tpu Bbipa-
HIMBAHMYM PACTEHWI METO/IOM TM/IPOTIOHMKY TIPOMCXOJUT COKpallleHue TPY/I03aTpaT, YMeHbIIAeTCs pac-
XOJ IIMTATETBHBIX BELeCTB U BOJIBI.

[uapononuka ypessbivaitHo 3¢dexTuBHA B CTpaHaX C XKapKMM M 3aCyUUIMBBIM Kammarom. Tak,
8 Mspaue B HacTosuiee Bpems 1o 80 % Bcex oBoleit, 3e/ieHH, PPYKTOB BbIPAIMBAETCA THAPONOHHBIM
crnocobom.

3apaHue 1

[1py BBIPALIMBAHUM PACTEHNIT METOJIOM I'MIPONIOHNKNA IPMMEHAIOT IUTaTe/IbHbIE PACTBOPBI — PacTBO-
Pii COTelt, KOTOPbIe COAePXKAaT MAKPO- M MUKPOS/IeMEHThI. MaKpo3/1eMeHTbl — 9TO XMMUYECKUE S/IEMEH-
T8I, KOTOpBIE TPeOYIOTCA patTeHHAM B GO/MBIIMX KOMMYECTBAX; MUKPOI/IEMEHTHI HEOOXOIMMBI PacTeH!-
AM B KpaliHe Ma/IbIX KOMMYeCTBax.

YeTaHoBUTE COOTBETCTBHME MEKY 3/IEMEHTOM M €r0 THIIOM.

' InemeHT Tun anemenTa
11) asor (N); 8) mens (Cu); A) MaKpO3/IeMeHT;
12) 6op (B); 9) momubnen (Mo); B) Mukpoanement
1 3) weneso (Fe); 10) Hukens (Ni);
4) xamui (K); 11) cepa (S);
' 5) xamsnuit (Ca); 12) pocop (P);
'6) Marnmit (Mg); 13) xnop (Cl);
' 7) mapraner; (Mn); 14) uusk (Zn)

27
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28 3apaHue 2

Ha rpadwmke npesicraBieHbl JaHHble O BAMAHUN

KOHUEHTpaluy MUTATE/IbHOI'O pacTBOpa Ha ypo- 35
KaifTHOCTD OBOIHBIX KY/IBTYp — OTypLa i TomMara’, 30
~N
3 <25
Kakue u3 npusedéHHbix 86180008 cOOmMeem- S
cmeylom pesynemamam, npeocmasieHHsIM g 20
?
Ha epagpuke: Z 15
1. B cocraBe nmurarenbHOro pacTeopa HOIKHO g 10
6BITH OIIPEI[CHEHHOE COOTHOLIEHME MEXKAY colep- E.

JKaHMeM MaKpo- U MUKPOSTIEMEHTOB.
2. C yBenuyeHueM KOHLEHTPAlMM THUTATE/b-
HOT'O pacTBOpa yPOXKaHOCTb Oryplia ¥ TOMaTa He- 1,1 1,6 22 3,4 45
IpepbIBHO BO3pacTaer, KoHueHTpauus n LHOTO PACTEOPA,
3. CymiecTByioT ONTMMajbHbIE 3HAYEHUA KOH- - t/n
LEHTPALMK [IUTATENBHOIO PACTBOPA, IPHU KOTOPHIX
YPOXKaiIHOCTD OTyplia M ToMaTa umMeeT Hanbornbiiee
3HAYEHME.
4. C yBenmmieHeM KOHIIEHTPAIMy MUTATEIbHOTO PACTBOPA YPOXKAHOCTD ¥ OTYPIIa, M TOMATa CHavYa/ia
BO3PACTaeT, a 3aTeEM yMEHbIIAeTC A,
5. YpoxaitHOCTh Oryplia u ToMara Hanbo/bias Ipy OAMHAKOBOM KOHIIEHTPALMM [TUTATEIBHOTO pac-
TBOpA.

o wv

3apaHune 3

[ist nojyyeHus XOpommx ypoykaes B IM/IPOIIOHHbIX CHCTEMAX HEOOXOMMO C/IeIUTH 32 3HAYEHUEM BO-
JIOPOJIHOTO 10KasaTe/sA pacTBopa pH, KOTOpbIi XapakTepuayeT KMCIOTHOCTB cpenibl. Ecim pH = 7, o cpe-
fa HeliTpanbHasi, e pH > 7 - wenounas, ecnu pH < 7 - kucnorHas. KucnorHocts nurare/ibHoro pac-
TBOpPA CYILIECTBEHHO BIMSET HA POCT pacTeHuil. /i KaX10ro pacTeHus CylecTByeT OnTHManbHOE 3Ha-
yenne pH cpezbl.

B Tabnuiie npesicTaBnensl faHHble O BAMAHUM PeakLuy CPebl Ha POCT paccajibl orypija’.

Ceipas macca, r 2
pH pacrBopa ITnomann mucrnes, cm
obmasn KOpHeit

4,0 15,0 4,9 270
5,0 19,0 6,2 282
5.9 20,1 6,3 346
6,2 20,6 7,0 390
6,4 21,1 . 8,2 399
7,0 8,9 2,6 160
8,0 5,8 1,2 90
9,0 4,9 0,9 65

Wcnone3ysa daHHele mabnuyel, onpedeniume onmumasnbHell uHmepsan 3HaveHul pH numa-
S menvHo20 pacmeopa dns evipawusaHus paccadsl ozypya. ApzymeHmupyiime ceoli omeem.

O
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3apaHune 4

OHO M3 pacIpOCTpaHEHHBIX 3a00/IeBaHMIl TO-
MaTOB, KOTOPO€ 3HAUMTENbHO BAMAET HA MX YPO-
BAMHOCTD, — GBEPUIUHHAA 2HUMb. XapaKTepHBIN
NPM3HAK Pa3sBUTHA BEPUIMHHONM THuIM - obpa-
S08aHMEe THU/IOCTHOTO IIOCKOTO WM BJIaB/IEH-
woro naTHa Oyporo 1BeTa Ha BepXYLIKE IUIOJIOB,
& UPOTMBOINONOXHON CTOPOHE OT IUIOJOHOMKKM.
MexoTs TOMATA, HAXOMALIASCA [TOJl KOMKUILeH, 3a-
IMMBacT. 3arHMBIINe TOMAThl MOTYT ONAafiaTh Kak
ChensMi, Tak M HespenpiMyu. Ha guarpamme npu-
Senennl AanHble 06 ypOo)KalfHOCTM TOMaTa, BbIPa-
SUMBAEMOT0 B I'MJIPOTIOHHBIX YCIIOBUAX, B 3aBUCH-
MOCTH OT KOHIIEHTPALIMY TIUTATETbHOTO PacTBOpa.
& vafmuile npejiCTaBIeHbl IaHHbIE O MOPAKEHHO-
LU TOMATa BepUIMHHOI THUIBIO P TeX XKe KOH-
REHTPALMAX MUTATENLHOTO pacTBOpa’,

i Konnenrpanus IMopaxxénHocTh

! NUTATENbHOIO TOMAaTa BepIINHHON
I pactBopa, r/n THUBIO, %

| 1,1 -

L 1,6 20,4

¥

; 2,2 0,7

. 1,1 1,6 2,2 3,3 4.5 34 16

b KoHueHTpauma nMTaTenbHOro pacrsopa, ; -

) r/n 4,5 1,8

Kaxou u3 npusedéHHbIX B8bI80008 coomseemcmeyem pesybmamam, npedcmassieHHuIM
#a 2paguke?

1. HosueHTpanusa NUTaTeIbHOTO PAcTBOpPa HE BAMAET Ha YCTOMYMBOCTH TOMATOB K IOPAYKEHUIO UX
SEPUIMHHON THU/IBIO,

2 Topax€HHOCTh TOMATOB BEPIUMHHOM THIA/IBIO HEIIPEPBIBHO YBEIMYMBAETCS NPU BO3PACTAHUY KOH-
WESTpaly MMTaTeNbHOro pacTBopa ot 1,6 1o 4,5 /1.

3 Onsa us npuunH 3a60/1eBaHNsA TOMATOB BEPLIMHHOM THWIBIO — 3TO AedULNT KabLyUs B PaCTEHUMN.

4 OntuManbHasg KOHIEHTpalisa MUMTaTe/IbHOT0 pacTBOPA, PU KOTOPOI YPOXKallHOCTh TOMAaTOB HaM-~
S0nee BRICOKAS, @ TOPKEHHOCTD BEPIIMHHONM THATBIO HAMMEHbILAA, COCTaBIAeT 2,2 1/

3apaHne 5

Beipammsane pactednit 6e3 UCNOMb30BAHNA NTOYBBI MOXKHO ITPOBOJMTD TAKXKE B BOSAYIIHOI cpefe.
0T BPOLECC HASBIBALTCA AIPONOHUKOU. B 9TOM Cydyae KOPHM pacTeHUit HAXO[ATCA B BO3/lyXe B IIO/iBEC-
BOM COCTOSHMM U NOJTYYAIOT MUTATe/IbHBIE BEIIeCTBA M3 a9PO30Jis, KOTOPLI 00pasyeTcs npu pacisiie-
S IMTATENBHOTO PACTBOPA B 3aKPBITBIX WIN IIONY3aKPHITHIX NoMeniesnsax. [Ipu aToM mucThba 1 CTBON
PacTeRNA HAXONATCA BHE 30HbI PacIblUIeHMA. B 0T1MuMe OT IUIPONIOHMKY, B a9POTIOHHOM criocobe Bbipa-
SUMBaHNA PACTEHNIT IOYBEHHBII CYOCTPAT He UCTIO/Tb3YeTCs.

¥ 9enple NPOBENM CPaBHUTEIbHbIE MCCIeoBaHUA 3(P(EKTUBHOCTH TUAPOIOHHOTO M a3PONOHHOTO
MeToaos BeipamMBanus Tpageckanuuu Mupromuctoi (TM) u Tpageckanuuu 6enouserkosoit (TB).
PeavasTarsl KCIIEPUMEHTa MpeJCTaB/IeHbl B Tabmiie'.
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Visyuaemblit nokasarenb

KomiuectBo yKOpeHUBIIMXCA KYCTOB, T,

 Cpepuss ymua KopHei, cm —
 Obee komryecTBO 06pa3oOBaBIIMXCA KOPHEIt, 1IT.

 Cpenriee KOMMYECTBO KOpHeit Ha 1 KycT, mit.

HleHb MOABNIEHNSA NEPBLIX KOPEIKOB
ITpolieHT yKOpPEHMBIINXCA KYCTOB, %

| Cpepauit mpMpOCT ¢ Hauaza IKCIePUMEHTa, CM

Ha ocHose O0aHHbix mabnuysl cdenatime
cpasHumersnbHsle 86180061 06 3¢hhekmuaHocmu
a3ponoHHO20 U 2uOPONOHHO20 Memodo8 8bl-
pawjueaHus mpadeckaHyuu MUpmoaucmHou
u mpadeckaHyuu 6enoysemkosol. Omeem
apaymeHmupytime.

| Aopomonmka |  Imppomonmka |
™ Th ™ | TB
8 | 3 1 7 | 2
3 4 | 3 2
48 14 25 9
O} & . - 2
3-ii 3-it 3-it 3
8 { 30 | 70 | 20
17,1 8,5 15,1 6,9

MeTogunyeckne KoMMeHTapum

Kommnexc 3amanmit «Kak BbipacTuTh pacTeHmsA
6es rpyHTa?» OTHOCMTCA K COJiep)KaTenbHOI obna-
ctu «’KnBble cuCTeMbl» 1 CBSI3AH C MOMY/IAPHBIMU
cerofius 1 BecbMa 3 (PeKTUBHBIMMU a/TbTePHATUBHBI-
MM criocobamy BBIPALIMBAHUA pacTeHmit 6e3 rpyH-
Ta METOZIaM¥ TUJIPOTIOHMKY M a9POMOHUKI. ITH Me-
TOJIbI MOXKHO TPUMEHATb KaK B KPYIIHBIX CETbCKO-
XO3SMCTBEHHDBIX MPEANPUATHUAX, TaK U B (epmep-
CKMX XO3AMCTBAX, a TaK)Ke B JIOMAIIHKUX YC/TOBUAX.
[1pu BBITIOTHEHUY 3a/JAHNUA IIKO/IBHUKU MOTYT IPO-
ABUTb CIIOCOOHOCTD IPUMEHATh CBOM 3HAHUA IPH
pelieHuy peasbHbIX 3ajjad, MPOAEMOHCTPUPOBATH
YMEHMA aHA/IU3UPOBATD M MHTEPIIPETUPOBATD JlaH-
HbI€, /Ie/IaTh BbIBOJBL. B 11e/10M 5TO KOMIUIEKCHOE 3a-
JlaHMe TIOKa3bIBAET, KAK HayKa ¥ TeXHOMIOTMU ITOMO-
TaloT pemaTh npobmeMpl BhIpaUMBaHUA 9KOIOTNYE-
CKM YMCTON Ka4e€CTBEHHOH CETbCKOXO3AMCTBEHHOM
TIPOAYKIIMU C BBICOKOH YPOXKAHOCTBIO, COKpallasn
IpU 5TOM MaTepUasIbHbIE PECYPCHI U prnoaa‘r‘pa'rbl
Ha UX IPOU3BOJICTBO.

3ajanue 1 OTHOCUTCA K KOMIIETEHLIMM «HAyy-
HOe 00'bsCHeHNe ABIeHuit». B HéM TpebyeTcs npu-
MEHUTH COOTBETCTBYKIIHME E€CTeCTBEHHOHAYYHbIE
3HAHMS M KAACCMPUIMPOBATh XMMHUYECKME Oie-
MEHTBI, HeOOXO/IMMBIE JUIsl HOPMA/IbHOTO Pa3BUTHA
pacTeHuii ¢ UCIONIb30BAHMEM METOMIA TU][POIIOHM-
K¥, HA MAKPO- ¥ MMKPO3/IEMEHTBL. ITO 3a/jaHue 110-
KasbIBA€T 3HAYMMOCTb PA3AMYHBIX XUMHUUYECKUX
INIEMEHTOB JyIsl ObecneyeHna KU3HENeATe/TbHOCTH

JKUBBIX OPTaHM3MOB U MOXKET ObITh MCIIO/Ib30BAHO
KaK B Kypce XUMMM, TaK 1 B Kypce 6uonoruu.

B sajanusax 2-4 HeoOXOAMMO TPOAHATU3UPO-
BaTh rpaduyeckyio umn Tabnmuunyio uHGOpMaImno
¥ C/iefIaTh BBIBOJIBI O BJIMAHMM COCTaBa IUTaTe/b-
HOrO pacTBOpAa Ha YPOXKailHOCTb OBOLIHBIX KY/Ib-
TYP IIpU BRIPAIMBAHUN X METOJOM I'U/IPOIIOHMKM.
OTH 3a[jlaHNA OTHOCATCH K KOMIIETEHIMN «MHTEp-
TNpeTanyus JAHHbIX ¥ MCTIONb30BaHME HAYYHbIX J10-
Kas3aTe/IbCTB JUIA MOMyYeHUs BBIBOJIOBY». 3aanme 3
TpebyeT pasBEPHYTOrO OTBETa M apryMeHTaIluy
BBIBOJIOB. B 3ayiannu 4 juis dopmynuposanus mnpa-
BUIBHOTO BbIBOJIA HEOOXOAMMO COIOCTaB/IEHUE
uHbOpMaIIUYL, TPEICTABICHHON B BYX MCTOYHM-
Kax — Ha iuarpamme u B Tabnuie.

B samanmu 5 yuauimecs ZO/MKHBI MPOaHATU3H-
POBaTb IOCTATOYHO 6O/bIION MACCHB JAHHBIX, CBS-
3aHHBIX C JIByMsI METO[JaM¥ BBIPALIMBaHMA pacTe-
Huit 6€3 rpyHTa — TMIPOTIOHHBIM M A3POIIOHHBIM,
1 chopmynupoBaTh pasBEéPHYTHIN apryMEeHTHPO-
BaHHBI BBIBOJ| 00 MX OTHOCUTENbHOIM 3 dHeKTHB-
HOCTH. ITO 3ajlaHMe MOXKeT OBITh OTHECEHO K 3a/1a-
HUAM BBICOKOTO YPOBHS CTIOXKHOCTM.

Kommnekchoe samanme «Kak BbIpacTuTh pac-
teHus 6e3 rpyHTa?» MOXKeT OBITH MCIONB30BAHO
B Kypce XuMuu 9 Kjracca npy 3HaKOMCTBE C TTOHS-
THeM «OuoreHHbIe 3NIEMEHThI», B Kypce Guomornu
npu usydennu tembl «[Iuranme pactenus», a Tak-
ke ipu oproroBke kK OI' mo 6uonorum.



XapakTepucTtuka 3afaHuii 1 cucTtema UxX oueHnBaHuA

3adaHue 1

CoaepxarenbHan JKusbie cucremsi
0632CTh OLICHKHN
ROMIeTeHTHOCTHAA Hayunoe o6bsicHeHue siBrieHmi
OO3CTH OLIEHKN
Rosrexcr MecTHbIiT/HALMOHANIBHBLH, CBA3b HAYKU M TEXHOIOTUI
SDOBeHDb CI0KHOCTH Cpepnmii, Bodpact yqammxcs 14-15 yet, 9 Knacc
SopMaT OTBeTa 3aflaHne Ha yCTaHOBJ/IEHHE COOTBETCTBMSA 3JIEMEHTOB M3 IBYX CIIUCKOB
S BeKT NPOBEpPKHU ITpuMeHATEL COOTBETCTBYIOLINE €CTeCTBEHHOHAYYHbIE 3HAHUA
Tom sHaHMA Copepatenpioe
L acTema OlleHMBaHNUA Bann Copepkanue Kpurepus
1 Yxasana nocnenoBarenbHocTh: ABBAAABBBEBAABB
0 [pyrue otBeTsI

3adaHue 2

Conepxare/ibHasn JKusblie cucrempr
063aCcTh OLIEHKH
NOMIEeTeHTHOCTHAA Wurepniperanus JaHHbIX ¥ MCIO/Ib30BaHME HAYYHBIX JJOKA3aTENbCTB JJIs 10~
063aCTH OLIEHKN JIy4eHUs BbIBOJIOB
NosTexcr MecTHbIt/HALMOHANIBHBINA, CBA3b HAYKYU M TEXHOIOTHI
SPOBEHDb CTIOKHOCTH Cpemuuii, BospacT yuyammxcs 13-15 yet, 8-9 kmacc
DopMmar oTBeTa 3ajanue ¢ BbI6OpOM HECKONMBKMX IIPABU/IBHBIX OTBETOB
OOBEKT NPOBEPKH AHanusupoBaTh, MHTEPHIPETHPOBATh JAaHHBIE M JleNaTh COOTBETCTBYIOLINE
BBIBOJIbI
Tun sHaHUSA [IpouenypHoe
CscreMa OLeHHBAHNA bann Copepxkanne Kpurepus
1 Bribpanbl yreepkaenus 3, 4
0 Jlpyrue oTBETHI
3adaHue 3
ConepxarenpHas KuBple cucremsl
OO7aCTh OLIEHKH
SOMIIeTeHTHOCTHASs VnTepriperaumsa JaHHbIX M UCTIONIb30BAHME HAYYHBIX OKA3aTE/TbCTB
06aaCTh OLIEHKH U151 TTOJIVYEHMS BHIBOJOB
RosTekcr MecTHbIi1/HALMOHA/ILHBL, CBA3b HAYKH Y TEXHOOTHI

BEHD CNIOXKHOCTH

Boicokuit, Bo3pacT yuammxcs 14-15 nert, 9 knacc

Dopmar oTBeTa

3afaHue ¢ pasBEPHYTHIM OTBETOM

O6BEKT IPOBEPKH AHanusupoBaTh, MHTEPNPETUPOBATh JAaHHBIE ¥ JlelaTh COOTBETCTBYIOMINE
BBIBOJIbI
T 3HaHUA [TpouenypHoe
bann Copepixanne kpurepus
2 Bribpan onTumanbHblit nHTepBan sHavenuit pH nurarenbHoro
pacrBopa:

OnmumanbHbpll MHTEpBan 3Hayenuit pH murarenbHoro pacrsopa
JUTSL BBIPAl[MBaHMA paccajibl Oryplia IeXMT B IIpefienax ot 6,2 o 6,4.
W npuBenena aprymenTanma soibopa:

B arom nnTepBane HabmogaeTca HaWIydIas 10 Ka4ecTBy paccaja
orypua ¢ Hanbosnblest cpipoit obIeit Maccoil u Maccoil KopHeii,
a TakKe Haubonblues MIowaabio IMCThEB

1 Jlan yacTUYHO BepHBII OTBET: OTMEY€eH MHTepBaJ 3HadeHuit pH, Ho
He JIaHa apryMeHTaluus ero Beibopa
0 Ipyrue orBeThb
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3aodaHue 4
CopnepkarenbHas JKusbie cucremst
06/1aCTh OLIEHKH
KoMnerentHocTHas WuTepnperanusa faHHBIX M UCHO/NIb30BAHME HAYYHbBIX JOKA3ATEIbCTB JUIA T10-
06/1acTh OLIEHKH JIy4e€HUs BBIBOIOB
Konrexct MecTHblit/HalIMOHAIbHBII, CBS3b HAYKU M TEXHOIOTUII

YPOBEHIJ CIOXHOCTH

Bricokmit, Bozpact yyamuxca 14-15 net, 9 xnacc

@opwmar orBera

33}1&1—!“6 C BBIGOPOM OJTHOTO NMPaBM/IbHOIO OTBETA

O6mbexT npoBepkn

AHanusupoBaTh, MHTEPIIPETHPOBATD IAHHbIE U JIE/IATh COOTBETCTBYIOLINE Bbl-
BOJIbI

Tun 3Hanus ITpouenypuoe

Cucrema orieHMBaHMA Bann Copepxanne Kpurepus
1 Bei6pano yTBepxkenue 4
0 Jlpyrue oTBeThl

3adaHue 5
CopepxarenbHas JKuBbie cucTeMbl
06/1acTh OLIEHKH
KommnerenTHocTHas VuTepnperauus JaHHBIX M MCHOMb30BAHME HAYYHbIX OKA3aTE/IbCTB JUIA 110-
06/1acTh OLIEHKHN JIY4eHUHA BbIBOJIOB
Konrekcr MecTHbI/HALMOHAIbHBII, CBA3b HAYKHM U TEXHOIOTUIT

YpoBeHb COXKHOCTH

Bricokuit, Bo3pacT yuammxcs 13-15 yret, 8-9 knacc

Dopmar orBeTa

3agaHue ¢ pasBEéPHYTHIM OTBETOM

O6pekT nposepku

AHanM3NpOBaTh, UHTEPIPETUPOBATDH JAHHbIE 1 JIeNIATh COOTBETCTBYIOIME BbI-
BO/JIbI

Tun sHaHUA

[Tpouenypuoe

Cucrema olleHMBaHUA

bann Copepikanue Kpurepus

1 ToBopuTcA, YTO A9POMOHHBIN METOJ BBIPALMBAHUA M Tpajiec-
KaHIMM MMUPONUCTHO!M, M Tpajeckanuun OenounseTkoBoi Oonee
3 eKkTUBEH 110 CPABHEHMIO C TMJPOTIOHHBIM METOJIOM BbIpALN-
BaHMA 3TUX PACTEHMIil, TaK KaK MO BCEM [OKasaTelsM, Kpome
NOKasaTe/sl «/|eHb TOABJAECHMA IMEPBbIX KOPEIIKOB», TOMy4YeHbl
Gonee BbICOKMe pe3ynbrarhl. J[eHb MOAB/IEHUA NEPBBIX KOPEIIKOB
IIPM BbIpalMBaHUKU 060MMM METOAMM OIMHAKOB

0 Jpyrue orsersl




Kenc 5.
AKJNIEYNTDb BOJIE3HDb
YEJIMHbIX CEMEN?

~ [I9en0BOACTBO — O/IMH M3 JPEBHEMIIMX BUJOB
IBCKOTO XO03AMCTBA. YiKe IpeBHMe ernntsane Obi-
13 3HAKOMBI C OCHOBAMM ITYE/IOBOJICTBA.
TTuenuuas ceMbsi )XMBET B Y/Ib€ M HACUMTBIBAET
SECKOMBKO THICAY 0cobeit. Bce oMM HacTOMbKO Tec-
0 CBA3AHDI IPYT C APYTOM, YTO AB/IAIOTCA 110 CYTH
12 [IMHBIM KMBBIM OPTaHU3MOM.
CragumM pasBUTHA YLl BK/TIOYAIOT YE€ThI-
pe ocHoBHbIX oTana. Korja MaTka OTKIajbiBaeT B
$eHKM CBOM OIIOJOTBOPEHHBIE TPYyTHEM siila,
MHEM B HMX HAYMHAIOT MHTEHCUMBHO PacTH, u
. Ha 4eTBEPTHI ieHb paspyanT o6onouyku
B 9T0T MOMEHT y/IbeBble IYE/IbI-KOPMUINILIbI
HI0T B KOKIYI0 AYEIKY 110 KallJie CBOero Mo-
ca. Emé Tpu IHA mY€nbl KOPMAT TMYNHOK MO/IOYKOM, @ 3aTEM CMECDI0, COCTOAIEH M3 NbI/IbLbI, BOJIbI
S1a. SIueiiKu Ipy 9TOM OCTAKTCA OMKPbIMbIMU.
IMHKA MHTEHCUBHO PAcTET ¥ Yepes IIeCThb JIHel MPaKTUYeCcKu He moMentaercs B syeiike. Toraa pa-
e 0co6u 3anevaThiBAIOT AYENKY BOCKOM. TaKue A4eiiKu Ha3bIBAKTCA 3AKPLIMbIMU, U NeHaAMHbIMU.
HHO B ITEYATHBIX AYeHKaX M3 IMYMHKH, @ IOTOM KYKONKM (POpMUPYeTCs MOMHOLEHHas 0cobb mye-
Hepes 12 iHelt KyKo/IKa paspyllaeT BOCK Ha BXOJIe AYEHKN, ¥ HAPYKy BbUIE3AET Y)Ke MOJIOflas Iiesa.
06pasoM, ¢ MOMEHTa OTK/IA[IbIBAHMA MATKOM AUIL 10 BHUTYTIICHUS M3 AYEHKN ITYe/Ibl POXOJUT
0 TPEX Heplenp' .
A MIaceYHMKA — He IMPOCTO 3ace/UTh Y/IbM MYENAMI U XKJIaTh ypoXKast MEJla, a MOCTOAHHO OTC/IEXKM-

aHue 1

E/1bl, KaK U JIPyrHe JKUBbIE OPraHU3Mbl, MOJI-
_ pasnuuHbIM 3abo/eBaHMAM, YTO OTpa-
-w. Ha X MeJJOHOCHBIX CBOICTBAX U BIMAET Ha
YOM3BOJICTBO MEJA.

m M3 CaMbIX ONacHbIX 3aboneBanuit
Meén asAeTcsa ackocdepos - rpubkosas MHpeK-
BbI3BAHHAA CYMYATBIM TI/IECHEBBIM IpuboM
osphaera apis. Ackocdepos TopaxkaeT Mmyenu-
(rnaBHbIM OOpasoM TpyTHeBble) AMYUHKM,
I KOTOpBIX — 3-4 nusA. OHM TepAIT CBOIO
{YHOCTH M TIPEBPALIAKTCA B M3BECTKOBO-
TBép/ble KOMOUYKK. OT maHHOro 3abonena-
ajlaeT Bech yJieil, TaK Kak ackochepos Gbi-
CTPC PacrpoCTpaHseTCs.

- Jna nevenns ackocdeposa Y€ CyIIECTBYIOT PasiuiHble CPECTBA, B TOM YHC/IE ME/IMKAMEHTO3HbIE.

Hble [IPOBE/M IKCTIEPUMEHTBI, YTOObI BBIACHUTD 3(DEKTUBHOCTD JEHCTBUA HEKOTOPHIX MONABAAI0-
X pasByuTye rpUOKOBBIX 3a6071€BaHMIT PEMapaToB, TAKUX KaK HUCmamuH u pudman, Ha Bo3byamurens
acxocdeposa. [l aT0oro chopMmUpoOBaIN YeThipe TPYIIIDI CEME, COCTOSHUE KOTOPBIX 6bII0 MpubImsm-
TenbHO ofMHaKoBbIM. [TepBas rpynma (KoHTponbHas) 06paboTke npenapaTaMy He OJIBEPranach. .
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Kak ebl dymaeme, ¢ kakol Uesibio UCNo/1b308a/10Cb KOHMPOJIbHAA 2pynna NYeuHblx cemeu?
Hatdme pazsepHymelt omeem.

3apaHuve 2

IIpyu mpoBefieHny SKCIIEPUMEHTA IO OTpefieieHn o 3QPEeKTUBHOCTH IEHCTBUA HEKOTOPBIX Mpernapa-
TOB Ha BO36GYauTeNA ackocdeposa y MYE/ 1 N3YYeHUIO COCTOSHNS M PasBUTUSA MUETMHBIX CeMei KaK/ias
13 4eThIPEX cHOPMMPOBAHHBIX IPYIII COCTOANA M3 TPEX CEMeNt.

Kak 8el dymaeme, 051 4e20 Kaxoas ucciedyemas 2pynna cocmosna He u3 00HoU, a us mpéx
nyenuHslx cemel? [laime passepHymeiti omaem.

3apaHune 3

YuéHple poBe/n SKCIIEPUMEHT 110 onpezenennio aGpHeKTUBHOCTH MeIMKAMEHTOSHBIX MPENapaToB -
HucTaTuHa u pudrana - Ha Bo3byauTens ackocdeposa y muén. Ileppas rpynmna — KOHTponbHasA, 06pabor-
Ke He nojiBepranach. Bo BTopoit rpyrime npumMeHsaim HUCTaTHH, TpeTbio obpabarsisanu 0,1 %-HO¥ aMy/Ib-
cueit pudrana, yerBepryio — 0,5 %-Hoit amynbcueit pudrana. Biuanie o6paboTok sTuMu nperaparamMmu
Ha obIijee COCTOSHME U PasBUTHE IYETMHBIX CeMeil OMpPeJe/IsA/N M0 KOMMYeCTBY NeYaTHBIX A4YeeK yepes
Kakzple 12 Heit: yeM Goriblle MeyaTHBIX A4eeK, TeM adpeKkTuBHee efiCTBME NPMMEHAEMOr0 Ipenapara.

Pe3y/ibTaThl SKCIIEPUMEHTA 110 onpefienieHnio 3G peKTHBHOCTH NeMCTBIA HUCTATHHA ¥ pudTaa Ha co-
CTOsIHVIE Y Pa3BUTHE TYETMHBIX CeMeil ITOKasaHbl Ha rpaduke’?,

50
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Kakoti uz npugedéHHbix 86180008 COOMBeMcmMayem pe3sysibmamam, NOKa3aHHsIM Ha epacpuke?

1. 9¢ddekTMBHOCTD BCEX MCCIEyeMbIX TIPENapaToB MPUMEPHO OlMHAKOBA.

2. O6paboTka muennHbix cemeit 0,5 %-HbIM pacTBOpOM pudTana M HUCTATHHOM I10Ka3a/1a MX OAMHAKO-
BY10 3G peKTUBHOCTD B OTHOLIEHUN BO3OyaMTENA ackocdeposa.

3. Ilpenapar Ha ocHoBe 0,5 %-Hoit amMynbcun pudrana obnagaer Hanbonbiel IPGeKTUBHOCTDIO IPH
neyeHuy ackocdeposa muér.

4. Omynncus pudrana addexTusHa npyu neveHnu moObIx rpubKoBbIX 3a601eBaHMiT MTUEN.




3apaHue 4

Ha ocHose NPoYUMAaHHOU UHGOPMAayuu NOACHUMeE, NoYeMy KOJIU4ecmao neYamHbix a4eek
omem cayXume Kpumepuem 3¢gekmusHocmu Oelicmeus npenapamos Ha 8036youmesns
Depo3a y nyén.

b »

agaHve 5

._ 'r L o o

‘SemBie MPOBE/N HKCTIEPUMEHTBI 110 M3YYeHHIO OJJHOrO M3 OCHOBHBIX NOKasartesneii apdexTuBHOCTI
THEN ~ MX IEMHOI AKMUBHOCHIU, KOTOPAsk HATIPAMYIO CBA3aHA C UX PU3NONIOTMIECKUM COCTOS -
/1A 3TOTO B 3UMHWIL IIEPUO]] TPOU3BOAM/IACh 06paboTKa KyIbTYp SalMIIEHHOTO TPYHTa HUCTATH-
%-u0it u 0,5 %-Hoit amynbeusaMy pudrana.

nuwume nposedéHHbIl y4éHbIMU dKcnepumeHm. []ns 3mo20 0onosiHume npeosioXeHue,
8 Ppazbl U3 cnUcKa.

Fae ABle HSYIa/TH BIHSHMHE Ha

T2 (M PasBUTHUA ITYENbI;
 BOCHPMMUMYMBOCTD KY/IBTYP 3alMIIEHHOTO TPYHTA K HUCTATHHY U pudrany;
HOTKA KY/bTYP 3alIMIEHHOTO IPYHTA HUCTATMHOM M pudTanom;
abOTKa ITYE/TIMHBIX CeMeil HUCTaTHOM 1 pudTamom;

5 nérHas AKTUBHOCTD MY

3apaHve 6

OTHOCUTCS K QUTOPErynaTopaM — XMMUYECKUM BElIeCTBAM, AB/IAIONMMCA aHa/oraMyu co6-

{bIX TOPMOHOB pacTeHuit. OUTOPEryATOPBI B OYEHb HUSKMX KOHIEHTPALMAX CIIOCOOHBI CTUMY-

98aTh POCT PACTEHMIT M AKTMBUSUPOBATH MX 3AIIUTHYIO PEAKIMIO K 60/esHAM U He6MaronpuaATHbIM
sssm. Pudpran kak gpuroperynaTop criocobeH noaBusTh pa3BuTHe rPUOKOBBIX G0Ie3Heil y pacTennit

AIEMCA 3EPHE.

citbie 0cobu He roiBep)KeHbI ackocdepo3y, OfHAKO OHYM YACTO BHICTYTIAIOT B PO/ NIEPEHOCUMKOB

16KkoBOro 3abonesanns.

4 OcHOBe npo4YumarHol uHgopmayuu npednonoxume, noyemy obpabomka Kynbmyp
5HHO20 2PYHMA HUCMAMUHOM U pughmanom enusem Ha NEMHYI0 AKMUBHOCMb NYEN.

3apanne 7

éHble TTPOBE/IM IKCIIEPUMEHTHI TI0 M3Y4YEHMIO OIHOr0 M3 OCHOBHBIX ITOKa3aTenei apexTMBHOCTH
SOTEI Y€/ — UX IEMHON aKMUBHOCMU, KOTOPYIO MOXKHO ONPEJE/UTh 110 YMUC/TY BHUIETOB ITYE/T U3 YIIbsL.
B mpouecce uccnefoBanmit y4éHble B 3UMHWI IIepuoj 06pabaThiBa/y KynbTypbl 3aIMILEHHOTO IPYH-
T HUCTATHHOM, a TaKKe 0,1 %-Hoit u 0,5 %-Hoit aMynbcusMu pudTana.

- PeaynbTaThl 9KCIIEPUMEHTA TTOKa3aHbl Ha rpaduke’,

Kakue u3 npusedéHHbIX HUXe 8b/860008 COOMBEMCMEYIom pe3y/ibmamam, NOKAa3aHHsIM

Ha epacgpuxe?

1. B Teyenue Bcero rnepuopa 3KCIiepUMEHTa UCTIONb3yeMble MpPenaparhl NPaKTHYECKU HE OKa3bIBa/IN
VIMAHNA Ha IETHYIO aKTUBHOCTD ITYEL. )
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2. Vismenenne cofiepskanus pudprana B aMy/IbCuut, NCIIOIb3yeMOit Ipy 06paboTke KyIbTyp 3aluiéH-
HOI'O TPYHT4, B/IMSAET Ha IETHYI0 aKTUBHOCTD ITYETMHBIX CeMeit.

3. Obpaborka KynbTyp sammiénnoro rpyura 0,5 %-Hoit amynbeuedt pudrana akTUBUSHPYET TETHYIO
AKTUBHOCTb ITYEN B 6onbIneil cTeneny, yem o6paboTka HUCTATMHOM.

4. O6paboTkKa KyIbTyp 3alMIIEHHOTO TPYHTA TEMU JKe IperapaTamu B IETHUI IIEPHUOJ] aHA/IOTMIHbBIM
06pa3oM BIMAET Ha NIETHYIO AKTUBHOCTD ITYE/IMHBIX CeMeit.

5. O6paboTka KynbTyp 3alMIIEHHOTO TPYHTA MCC/IE[yeMBIMYU TIpeNapaTaMy MOBBINIAET JETHYIO aK-

TUBHOCTD MYE/IMHBIX CEMEN, HO B pasnoﬁ CTEIMECHN.

MeTtogunyeckne KOMMeHTapum

Kommnnekc samanuit «Kak neynts 6onesHb rye-
JIMHBIX CeMeil?» OTHOCUTCA K COJlepIKaTe/IbHOIM 006-
nacti «KuBble cUCTeMbI» M CBA3AaH C IYENOBOJ-
CTBOM — OJIHMM M3 [IPEBHEMIIMX BUIOB CEIbCKO-
ro xossucrsa. [Tuénbl, Kak u gpyrue KuBbie opra-
HM3MBI, NOJIBEPXKEHbl PAa3/IMYHBIM 3a60/IeBaHMUAM,
JUIsA IIPEOTBPAlleHNsl KOTOPBIX HeOOXOAUMO 3HATh
UX OIPUYUHBL ¥ BOBPEMS JIEUUTH ITYETTMHBIE CEMbH,
B TOM 4MC/€ C ITOMOIbI0 MEAMKAMEHTO3HbIX IIpe-
I1apaToB.

ITpn BBINONHEHNN 3ajlaHUA LIKOJIBHUKU MOTYT
MPOABUTH YMEHMA aHA/IM3UPOBATh U UHTEPIIPETH-
poBaTh [jaHHbIE, JIelaTh BBIBOJbI, IIPOJEMOHCTPU-
poBarh MOHUMAHME METOJIOB HAYYHOTO UCCIE0Ba-
HusA. B 1ienom aTo KoMniekcHoe 3ajjaHue MoKasbl-
BaeT, KaK HayKa M TEXHONIOTMM MOMOTAT pEeIiaTh
npo6ieMsl MOBbIIeHNS 3PPEKTUBHOCTU ITHE/I0-
BOJICTBA M TO/ydeHUs ME7la BBICOKOTO KayecTsa,
ob/aaomiero yHuKaabHbIMI BKYCOBBIMM 1 Lie1e6-
HBIMM CBOJICTBAMH,

Cro)eT KOMI/IEKCHOTO 3a/IaHNsA CBA3aH € aCKOC-
deposom — omacHoM 1 yacTo BeTpevatouerics 60-
NIe3HBI0 MUEMHBIX CeMell, KOTOpas BbI3bIBAET-
¢ rpubkoBoi uHbekime. i1 npegoTBpaueHns
M JleyeHusA 9TOro 3abozneBaHus y4éHble MPOBEIN

uccnepoBanus apPeKTUBHOCTU HEKOTOPBIX TIperna-
paToB. 3HaUMTeNbHAsA YacTh 3aflaHMii aTOro 6/10Ka,
a MMEHHO 3aganu 1, 2, 4 u 5, OTHOCUTCA K KOMIIe-
TEHLMM «ITOHMMaHue 0coOeHHOCTel eCTeCTBEHHO-
HAayYHOTO MCCIENOBAHMA» U MPOLEAYPHOMY THITY
3HaHMA. TH 3aJlaHKUA HanpaB/IeHbl Ha popMuposa-
HUE Y YYalUXCs BaKHEMIINX MCC/IeOBATeNbCKUX
YMEHMI, @ MMEHHO: OMMCBIBATh ¥ OLEHUBATh CITO-
co0bl, KOTOpbIe MCTIONB3YIOT Y4éHbIe I obecre-
YeHMA HAJEKHOCTH U JOCTOBEPHOCTY MO/Ty4eHHBIX
pesynbraToB (3afanua 1 u 2); oLeHuBaTh C Hayy-
HOJI TOYKM 3pEeHMs MpefIaraemMbie crocobsl nsyde-
HUA npoﬁneMbr (3apmanue 4); pacrnosHaBaTth BOIIpOC,
yicC/ie/lyeMblil B IJAHHON eCTeCTBEHHOHAYYHOIl pa-
6ore (3amanue 5).

3aganus 3 u 7 OTHOCATCA K KOMIETEHIINN «MH-
TeprpeTalusa JaHHBIX M UCIIO/Ib30BAHME HAaYYHBIX
JIOKa3aTeNbCTB [/ MOJNYyYeHUs: BbIBONOB». [Ipu
BBITIO/IHEH M 3TUX 3aflaHuil PopMUpPyeTCa yMeHue
aHA/IM3MPOBATh, UHTEPIPETHPOBATD NPeJICTAB/IEH-
Hble B pa3/IM4YHON popMe TaHHbIe U [ieNlaTh COOTBET-
CTBYIOLI¥E BBIBOJBI. B 3TUX 3ajanusaX He0OX0IMMO
NpoaHaNIMsMpPoBaTh rpaduKm, B KOTOPHIX IOKA3aHO
BIMAHNE MCCIEAYeMbIX IIpenapaTtoB Ha ¢uanono-
rMYecKoe COCTOSHME M Pa3BUTHE ITUEINHBIX ceMel
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W 8m0paTh BHIBOBI-YTBEPXKCHNMS, XapAKTEPU3yl0- HOIO TPYHTa npenaparamu, aQQpeKTHBHOCTD KOTO-
e 3O HEKTUBHOCTD UCC/IEyeMbIX IPEIapaTos. PBIX MCCIIEyeTCs yYEHBIMM, B/MsieT Ha PUsnomoru-
Jananue 6 CBASAHO C KOMIIETEHLIMEN «HAYYHOE YECKOE COCTOSHME ITHEL.

HeHMe ABJIEHNIT» 1 HanpapleHo Ha dopmu- KomriutekcHoe sajganne «Kak neuntb GonesHb
€ YMEHUS TpejIaraTb OO bACHUTEbHbIC I~  TYEMHBIX CeMeii?» MOXeT ObiTh MCIOoNb30BaAHO
B atoM sajanuyu Heo6XOAMMO Ha OCHO- B Kypce 6monmornu 8 Kmaca mpu U3ydeHWM TEMbl
eacTaBieHHoi  uH(opmanumn o6baAcHUTb, «Hacekomble», a Takxke mpu nogroroske Kk OI'D mo
w obpasom 06paboTka pacTeHuMil 3amMIIEH- GHONOTMML.

AIKTEPUCTUKaA 3aZlaHU N CUCTeMa UX OLleHUBaHNA

3adaHue 1

JKiiBbie cucTeMsl

IMonumanue ocobeHHOCTEN €CTECTBEHHOHAYYHOTO MCCIEIOBaHNA

MecTHBIN/HAUMOHAILHBIN, OKpY Kalolias cpeja
Cpenuuii, Bospacr yuamuxcs 13-16 net, 8-10 knacc
3ajjaHMe ¢ pasBEPHYTbIM OTBETOM
OueHuBaTh M OMMUCHIBATH CHOCOOBI, KOTOPBIE MCIONB3YIOT y4€HblE, YTOOBI
obecreunTh HAJIEXHOCTD JJAHHBIX U JIOCTOBEPHOCTD 0O BACHEHMIT
[TpouenypHoe

bann Copnepxanue Kpurepus

1 ToBopuTCs, YTO HanMume KOHTPOIBHOIN TPYNIBI NMO3BOMAET MPH
aHa/M3e pe3yNbTAaTOB IKCIEPUMEHTA CPaBHUBATH IKCIIEPUMEH-
TAJIbHYI0 ¥ KOHTPOJbHYIO TPYIIBI U TaKMM 00pasoM OT/IMYaTh
addexr nccnegyemoro paxropa ot 3ddexToB MHBIX BO3AEICTBMII,
KOTOPBIM ITOJIBEPraloTCs BCe YUaCTHUKY IKCIIePUMEHTa

0 Jlpyrue oTBeThl

) KatenbHas JKuBbie cuctembl
aCTh OLIEHKH
o SHTHOCTHAA IMonnmanne ocobeHHOCTeN eCTeCTBEHHOHAYYHOTO UCCIeOBaHMsA

S9aCTH OLIEHKH

MecTHblit/HALMOHAIBHBII, OKPYKalOIIas cpefa

BEHB CIOXKHOCTH Cpepsunit, BospacT yuamuxcs 13-16 net, 8-10 kmacc

JPMAT OTBETa 3ajianne ¢ pa3BEPHYTHIM OTBETOM

WEKT IIPOBEPKHU OueHuBath M ONMMCHIBATH CIOCOOBI, KOTOPbIE MCTIONB3YIOT YU€HBIE, YTOOBI
obecreunTh HAIEKHOCTD JAHHBIX M JOCTOBEPHOCTH 0ObACHEHUIT
[TpouenypHoe

'©Ma OLieHMBaHUA Bann Copep:xanue Kputepusa

1 ToBopurcs, 4To HamM4YMe TPEX ITUETNHBIX CEMEN B KaK[0i rpyIie

HeﬂﬁXOHHMO A TIOBBIMIEHMA TOYHOCTHM M [JOCTOBEPHOCTH
PE3YIbTATOE UCCIEeNOBaHMA

0 JIpyrue oTBeTh
adaHue 3
omepaTebHas JKusbie cucTeMbl
7aCTh OLIEHKH
*HTHOCTHAs VHTepniperaijus JaHHBIX M MCIONB30BAHME HAYYHDBIX [OKA3ATENBCTB A

b OLIEHKH IIOTYHUEHMA BLIBOJOB
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Konrekcr

MecTHBI/HALMOHATbHBII, OKPYKaOIlas cpesia

YpoBeHb CI0KHOCTH

Cpepauit, Bospact yqauuxca 13-16 ner, 8-10 kmacc

®opmar orBeTa

3&,[[&HH8 C BbIGOPOM OHOTO MPpaBU/IbHOI'O OTBETA

O6mBexT npoBepku AHanm3upoBaTh, MHTEPIPETHPOBATh [AHHBIE M JieNIaTh COOTBETCTBYIOMLINE
BbIBOJIbl
Tun sHanus [TpouenypHoe
Bann Copepxanne KpuTepus
1 Bribpano yreepxzenne 3. [Ipyrue He BeiOpaHb
0 Jlpyrue oTBeTHI
3adaHue 4
CopepxatenbHast JKuspie cucremsl

o6acTh OLlEHKN

KomrieTeHTHOCTHAA
06macThb OLIEHKH

ITonumanue ocobeHHOCTEN €CTEeCTBEHHOHAYYHOIr 0 MCCIeOBaHUA

KonTekct

MecTHbII/HalMOHATIbHBIN, OKPY KAIOLIAA cpefia

YPOBEHB CNIOYKHOCTHN

Bricoxuit, Bospact yuaiuxcs 13-16 net, 8-10 kmacc

dopmar oTBeTa

3ajjaHue ¢ pasBEPHYTHIM OTBETOM

O6mbexT nmpoBepKu

OU;EHHBaTb C HaY‘-lHOﬁ TOYKHK 3pEHUA MNPpENIaraeMbie crocobbi M3YyHeHMsA aH-
HOTr'0 BOIIpoOCa

Tun 3Hanus ITpouenypHoe
Cucrema olleHMBaHUA Bann Copepikanue Kpurepus
1 ToBOpMTCsI, YTO TUIECHEBBI TPUOOK, BBI3BIBAIOMINMIT acKocdhepos y

Y€, MopaykaeT HAXOJAIIMECH B OTKPBITHIX AYeiKaX TMYMHKH, B
pesy/ibrare Yero oHyu MOrubaT U, TaKMM 06pasoM, MpeKpauanT
CBOE panpHeiimee pasputue. [loatomy cramms QopmmpoBaHus
TIOJTHOLIEHHOM 0CO6M ITYebl 13 KYKOIKH, ITIPOTeKalol|as B 3aKPbITOM
AYeliKe, He peaTu3yeTcs, Tak Kak paboyue muéipl He 3ane4arTbiBaoT
AYeitku ¢ normbummu muanHKaMu. Takum 06pasoM, KONMNYECTBO
TMeYaTHBIX f4YeeKk XapakTepusyer obilee COCTOSHME M pasBUTHE
MTYE/TMHBIX CeMeit M MOXKET CIYXUTb KpurepueM 3dQexTuBHOCTH
JIeICTBUA TPenaparoB Ha BO30yuTens ackocheposa y muén

0 Hpyrue oTBeTHl

3a0aHue 5

CopepkarenbHas
06/1acTb OLIEHKM

JKuBbie cucTeMbl

KoMmmereHTHOCTHas
obnacTp oLeHKN

ITonumanue ocobeHHOCTEl €CTECTBEHHOHAYYHOI'O MCC/IEOBaHUA

Konrexct

MecTHpIi/HalMOHAIBHbII, OKpYXKaKlas cpeia

YPOBEHb C/IOXKHOCTH

Cpepuuii, Bo3pacT ydammxcs 13-16 net, 8-10 knacc

Dopmar orBeTa 3ajianue ¢ pasBEPHYTHIM OTBETOM
O6pexT npoBepKn PacriosnaBaTth BOIIPOC, MCCIIEAYeMblil B JAHHOM eCTeCTBEHHOHAY4YHOI paboTe
Tun 3nanus [TpouenypHoe
Cucrema olleHUBaHUS Bann Copeprkanne Kpurepus
1 Bribpana nociefoBaTeIbHOCTS 3, 5:

Yuénble nsyyanu BausHue 06paboTku onviieHus Kynomyp
3AULUILEHHO20 2pYHMA HUCMamuxom u pugmanom (3), Ha 1émmuyro
axkmusHocmb nuén (5)

0 [lpyrue oTBeTHI




Kusbie cucrembl

Hayunoe o06bscHeHMe sBIEHMI

MecTHbli1/HaMOHAIbHBII, OKPYIKaolas cpejia

Boicokmit, Bospact y4yammxcs 13-16 net, 8-10 kmacc

3ajiaHue ¢ pasBEPHYTHIM OTBETOM

[Tpennararb 0O BACHUTENBHBIE TUTIOTE3bI

CopepskarenbHoe
bann Copepxkanne Kpurepus
1 ToBopuTcs, uto 06paboTKa Ky/IbTyp 3alMIEHHOTO IPYHTA HUCTA-

TUHOM M pu¢TaNOM NOJABNAET PasBUTHEe IPUOKOBBIX GoresHeit y
pacTeHuit, YTO MPENATCTBYET 3apakeHuIo ackocdeposoM B3poc-
ABIX MY€7, onbIAfAKIMX pacteHua. Kak crmencrBue, B3pocnbie
ocobu He 6yy T sapaXkaTh TUMMHKM U YXY/JIIATh (PUIMONOrIYECKoe
COCTOsIHME ITYEIMHBIX CEMEI, YTO MOBBICUT UX JIETHYH} AKTUBHOCTD

0 [pyrue oTBeTHl

JKusble cucremst

MuTtepripeTaius JaHHBIX ¥ MCIIO/Nb30BAHME HAYYHBIX JJOKA3ATENLCTB I 110~
JIY4eHHs BBIBOJIOB

MecTHbIi1/HaLMOHA/IbHBLIL, OKPYJKalollas cpefia

Cpepnnuit, BospacT yyaiuxcs 13-16 net, 8-10 kmacc

3ajaHne ¢ BLIOOPOM HECKO/IbKMX MTPaBU/IbHBIX OTBETOB

AHanusnpoBaTh, MHTEPIPETHPOBATh JaHHBIE U [eNaTh COOTBETCTBYIOLME
BBIBOJIBI

IIpouenypuoe

Bann Copepxanue Kpurepus

2 Bribpansl yrBepxKenus 2, 3, 5. [ipyrue He BbI6paHbl

1 BriOpaHbl /1Ba BepHBIX yTBepKaeHus. [Ipyrue He BoIOpaHbl

0 Jpyrue oTBeTHI

KENC 5
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Kenc 6.
«POAHUKU Bbl MOWN,
POOAHUKMN...»

PopHukn — 9T0 He TOMBKO MCTOYHMKYN BOJOCHA0-
HKEHMA, HO 1 HpHpOﬂ,Haﬂ ,HOCTOHPPIMB‘-IE]T&HBHDCTB,
MHOTHE POTHUKN UMEIOT CHMBOIUUECKOe 3HAYECHNE.
PojiHMKOBOII BO/le 3a4acTyI0 NMPUIIMCHIBAIOT 1ieneo-
Hble cBolicTBa. OfHAKO 3TO MHEHME He BCerja mojl-
TBEpXK/laeTcsa Ha npaktuke. Ecnmm teppuropums, Ha
KOTOPOJ Paclio/IoyKeHbl POJHUKM, 3aTPA3HEHa pas-
JIUYHBIMM OTXOIAMM, TO 3TO MOMKET MPUBECTH M
K 3arpA3HEHMIO TOJ3eMHBIX BOjl. TeM He MeHee
Y MECTHBIX JKUTe/Iell COXpaHAeTCA CTOVKoe ybex-
JIeHie B YMCTOTE POJHMKOBON BOJBI U €€ Ipeumy-
IIECTBAX MO CPaBHEHMIO C BOJOIPOBOMHON BOJOM.
IToaromy mnsa nonyuyerus o6bekTHBHOM MHOpMa-
M O BOSMO)KHOﬁ OIMIacHOCTH pOﬂHHKOBOﬁ BOJbI
HeobXOIMM NOCTOAHHBII KOHTPO/Ib €€ KauecTsa,

3apaHue 1

Canurapubie Hopmbl 1 nipaBuia (CanlluH) ycranaBnusaioT rurnernyeckue TpeboBaHus K KauecTBy
IIMTHEBOI BOJIbI, B TOM 4YMC/le K BOJIE M3 MMOJI3EMHBIX MCTOYHMKOB, HAIIPUMEP KOJIOALEB WIH POJHIKOB.
Sra Bosa MPaKTUYECKN BCEI/Ia UCTIONBb3YETCA Hace/leHUeM 6es MPOXOXKIEHWUA CTafuM BOJONOATOTOBKM.
[ToaTomy He Bcerjja KauecTBO BOJIbl U3 POTHUKOB M KOJOJLIEB MOJKHO TIPM3HATD Y/I0B/IETBOPUTETbHBIM.

[IntheBan Boga AomKkHA ObITh OesonacHa B 3MMUIEMUYECKOM OTHOLIECHMM, Ge3BpeHa M0 XuMuye-
CKOMY COCTaBy M MMeTh OnaronmpuaTHbIe OPraHONENTHYECKHe CBOICTBA (3amax, MPMBKYC, LIBETHOCTD,
MYTHOCTb). BaKHBIMM TOKa3aTeIAMY, XapaKTePU3YIOLWMMU KA4eCTBO IUTHEBON BOJIbI, ABIAIOTCH Clle-
Ayrolme:

~ 3anax BOJbI XapaKTepU3yeTCs MHTEHCUBHOCTLIO (HeT sanmaxa - 0 6anios, oueHb cmabeii — 1 6an,
cnabniit - 2 Gania, sameTHbI — 3 6ana, oTYETINBIT — 4 6an/1a, OueHb CUABHBLIT — 5 6annos);

— UBEMHOCMb BOJIbI XapPaKTEepU3YET HaA/IUINE B Helt I'YMHUHOBBIX BEIIECTB, BbIMBIBAEMbIX 13 IMOYBbI; ry-
MUHOBbIE BeliecTBa 00pasyloTca B IOYBE B Pe3Y/IbTATe PAa3/IOKEHUA OPraHUIeCKNX COeJIMHEH NI 1 CUHTe-
3a MMKPOOpraHusMaMi 0co6oro BemecTsa — rymyca, MMeloLero KOpuYHeBblil L{BET U IPHUIAIONIET0 BOJE
TaKYI0 JKe OKPaCKy;

~ 8000po0HbIi nokasamens pH onpefenseTcss KONMYECTBEHHBIM COOTHOIIEHNEM B BOfe noHoB H*
n OH", obpasyrommxcs npu auccoumanuu sopsy; eciu nonsl OH™ B Boste npeobnagaior, To Boga 6yaer
MMeTb 1enounyio cpeny (pH > 7), npu nosbiiensoM cogepxannu noxos H* - kucnyio (pH < 7), npu pa-
BEHCTBE KoHLeHTpaluit nonos H' u OH - HC‘IF"ITpaJIIJHYIO (pH =7);

- Hécmrkocme Bofbl 00yCIIOB/IeHa TPUCYTCTBMEM B BOJIE KATMOHOB KAMbUUS W MACHUS;

- 00wan murepanusayus (Cyxoit ocTaToK) npeacTapnAeT coboi CyMMapHbBIi KOTMYeCTBEHHbII TTOKa-
3aTe/ib COJIep)KaHus PacTBOPEHHDIX B BOJle BelliecTs (coneit);

~ NepMAH2AHAMHAA OKUCAAEMOCMb BOJbI XapaKTepusyeT COflep)KaHMe B BOJ€ BOCCTAHOBMTEIEN
(manpumep, xenesa(Il)) u opraHMyecKux BeI[ECTB, KOTOPbIE MOMHOCTHIO MM YACTUYHO OKMUCISIOT-
Cs MepMaHTaHaT-MoOHOM; MepMaHraHaTHasg OKMC/IAEMOCTb YC/IOBHO OTPaXKaeT KOMUYECTBO KUCIOPOJa
(mr Ha 1 71 Bofibl), KOTOpOE TpebyeTcs I/1s OKMC/IEHUA BEIeCTB B BOJE;

~ X70pu0- n cynvdam-uorv COREPAKRUT NPAKTUYECKH BCSA IPUPOIHASA BOJA; HU3KNE M YMEPEHHbIE KOH-
LEHTPALMM 9THX MOHOB MPUJIAIOT BOJIE NIPUATHBIN BKYC, 2 U30bITOYHbIE MOTYT CIe/IaTh BO/IY HEMPUSATHOM
JULS ITNTbS;
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£0 CBANOK, 3 CTOYHbIX BOJI, CTOKOB NMPEANPUATHI METa/UTy PrdecKoi POMbIIIIEHHOCTH;
- HUMPAMbl IPAKTUYECKM BCEX KATHOHOB XOPOIIO PacTBOPAIOTCA B BOJIE, YTO 00YCIIOB/IMBACT UX CIIO-
JCTH TIePEMEIaThCs C TPYHTOBBIMY BOJIAMM 1 3arPSSHATD OTKPBIThIE MCTOYHMKM BOJOCHAGKEHUSA —
SOR0AIE], POSHUKY M OTKPBITBIE BOJOXPAHMINIIA;

- oﬁlqee MUKpoOHoe 4ucno oTpaskaeT o61uit ypoBeHb cofiepKanusa 6akrepuil B Bofe.
!l‘aﬁmlue npusepenst TpeboBanns CanlluH K kauecTBy nuTheBOIt BOAbI'! 1 faHHbIe aHamM3a mpob
| 143 POJIHIKA, PACIIONIO)KEHHOTO B CaJJOBOJYECKOM TOBAPUILIECTBE, [0 ¥ TI0C/IEe OUMCTKH.

Ilokasarenu Hopmarus CanlluH Bopa go oumncrkn B mociE
- OUMCTKHU
OpranonenTudecKue
ax, banibl He Honee 2-3 0 (e onrymaercs) 0
HOCTD, TPAJyChbl He 6onee 30 8 (xenToBarpiit 0
OTTEHOK) | (6ecupeTHasn)
" XumMmuueckKmne
Bosopoasblii nokasarens pH B npepenax 6-9 7.9 6,9
TKOCTB 0011ast, Mr-9KB/ 1 B npenenax 7-10 13,1 4,9
percpamcam (Cyxon | g 00-1500 1547 950
TOK), MT/1T
r:v._;‘,,: €MOCTb llepMaHTaHaTHaA, B npenenax 5-7 101 40
sndar-yonbt SO, Mr/n He 6onee 500 240 134
u-uonbt Cl, Mr/n He 6oee 350 30 30
se cofiepyKaHme JKeesa, M/ He 6onee 0,3 0,6 0,06
rrpar-nonsl NO3 He 6onee 45 40 35
om( V1), mr/n 0,05 0,2 0,01
. Muxkpobuonornyeckue
MMKPOGHOE YO, YHCTIO
FIOMIMX KOJIOHMM MUKPOOOB He 6onee 100 70 30

Kaxue 86180061 0 ka4ecmee 8006, 83AMOoU U3 pOOHUKA, MOXHO cOes1ame Ha OCHOBAHUU OaH-
WX, npedcmasneHHoix 8 mabnuye?

g MHHK{JBB}I BOIa O OYMCTKU HE COOTBETCTBOBAJIA HOPpMaM ITO BCEM ITOKa3aTEIAM.

- 2. OyMcTKa POIHNUKOBOM BOJIbI obecrieunsia COOTBETCTBYE €€ KayeCTBa 110 BCEM MOKa3aTe/laM.

' :3. bes ouncrkn BOJA, B3ATaA M3 POAHMKA, OITaCHA B SIIMAEMUYECKOM OTHOLIEHNN.

4. OuncTka obecrnieunia CHIDKeHME XKECTKOCTH BOJIbI M 00611ero cojiep)kaHus xenesa B Heit 10 Tpebye-

sX TIOKa3aTeseil.
- 5. OuncTKa MO3BO/IM/IA CHU3UTD L[BETHOCTD BOJIBL.
N

'aanal-me 2

{H 13 BOKHDBIX MOKasaTe/ell KayecTBa NMUThEBOI BOJIbI — COflepyKaHue B Hell HuTparos. [1pu mm-
OM yroTpe6/ieHny UTHEBOI BOJbI, COflepiKallieli 3HAYNTeIbHbIe KOMUYECTBA HUTPATOB, CHIDKAET-
0OGHOCTD KPOBM K TIEPEHOCY KMCIOPOJIa, YTO BefieT K HeONaronpuATHBIM MOCIeICTBUAM IS YeIo-
EHECKOTO OpraHu3mMa.

JICTOYHMKAMY TIOCTYN/IEHUSA COEIMHEHMI a30Ta B NPUPOJIHbIE BOAbI ABAIOTCS Pas/iOKeHHue KIeTOK
IMEPUINX OPTaHM3MOB, NPIDKN3HEHHbIE BbiIeNeHIsA TMAPO6MOHTOB, arMocdepHbie 0caKu, puKcaimsa
' BO3/IYXA B PE3Y/IbTATE KU3HEEATETBHOCTH a30TGUKCUPYIOIIMX GaKTepuil U p. SHAUNTETBHOE KOMU-
TBO a30Ta MOXKET MONAJIaTh B IPYHTOBbIE M MOBEPXHOCTHBIE BOJbI C OBITOBBIMH, CETbCKOXO3ANCTBEH-
M # IPOMBIILIEHHBIMM CTOYHBIMM BOJIAMIL.

1
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I[IpenensHo ponycrumas kouueHtpauus (IT1K)

£ . —+—Poahnk 1 HUTPATOB B IIMTHEBOI BOJle COCTABNAET 45 Mr/1.
2 100 i~ POANMK 2 Ha rpadmke mokasaHo cofiep)kaHie HUTPAaTOB
E A K B BOJIe, B3ATOV M3 IBYX POAHMKOB, B IIEPUOJI C [ieKa-
E 80 \ 6ps 2019 r. mo mait 2021 1.
5 %1 Kakou u3 npusedéHHbix 86180008 cOomaem-
g 40 cmeyem pesynsmamam, npeac massieHHbIM
7‘ Ha 2paguke?
g 20 1. B TeueHme Bcero mepmoia MCCIEIOBAHMIL
E D i g 'M R cofiep)KaHue HUTPATOB B BOJIE B OOOMX POJIHMKAX CO-
"P % orBetcTBoBano ITJIK.
,553 D 0"' -9"' R 2. Copiep>kaHue HUTPATOB B BOJE POJHMKOB
9@“ ":ﬁ‘ ‘15' ‘};‘\ QP‘P a,,@ & MOJBEP)KEHO Ce30HHBIM Ko/leGaHusaM.

3. BriofisaeMHBIX BOJIaX COflep KU Tcs 6o/bile HUT-
paToB, YeM B IIOBEPXHOCTHBIX.
4. Copiep:xaHue HUTPATOB B BOJIe POJIHMKOB 3aBMCHUT OT BPEMEHM CYTOK,
5. B nepuoji MHTEHCMBHOTO TasHUA CHETra Cofiep/KaHie HUTPATOB B POJIHUKOBOIT BOJIe YBEIMYNBAETCA.

3apaHune 3

Bxyc npupojiHOit NUTHEBON BOMIbI, B TOM YMC/Ie BOABI POJHUKOBOM, 0OYC/IOB/IEH NPUCYTCTBUEM CO-
n1eit KECTKOCTH — comelt KanbLysa 1 Maruus (ruzipokap6boHaTos, cynbgaros, xnmopnaos). JKéctkocTs Bojbl
dopmupyercs B pesynbraTe pacCTBOPEHMs TOPHBIX NIOPOJI, COAEPIKAIMX Ka/IbLMIi 1 MarHuii, — U3BECTHA-
Ka M JI0/IOMUTA.

B xécTkoit Bofie MbIIO TepseT MOIOIIMe CBOMCTBA, YTO NMPUBOUT K YBEIMYEHHUIO €r0 Pacxofia, II0X0
pasBapMBalOTCA MACO M OBOILM, OYEHD [/I0XO0 3aBAPUBAETCA Yaif, IIPH 9TOM €ro BKyc yxyauaercs. [Tpu ku-
TIAYEHMY J)KECTKOI BOJbI HA CTEHKAX YallHMKOB M KacTpIo/b o6pasyercsa Hakunb. [ToctosHHOE yrioTpebiie-
HMe )KECTKOI BOIBI MOMKET NPUBECTH K 06pasoBaHMIO KaMHel B movkax. JKécTkas Boja HeNpurogHa ais
TEXHUYECKUX LIeNe.

JKectkocTb BOIbI BhipaykaeTcs B rpajycax skéctkocty “K. ITo Bermunne obuieit )xécTKOCTH pasinya-
101 Boty MArKyio (1o 2 °JK), cpenneit xéctkocty (2-10 °)K) u sxéctkyio (6onee 10 °XK).

Ha auarpamMmax npejicras/ieHbl pesy/IbTaThl MCCIeOBAHMA 0611l XKECTKOCTH BOJIBI HECKOIBKUX POJi-
HUKOB (puc. 1) 1 BOJbI HEKOTOPBIX pek (puc. 2) B pasHoe BpeMsi rofia.

= Mapr 5 = Mapr

~ ® WMioHb # WioHb

m Centabpb j ® CeHTABpL

w fekabpb

w [Nekabpb

Pogruk 1 Poghuk 2 Pogrvk 3 PogHuk 4 Peka1 Pexa2 Pexa3 Pexad

Puc. 1. JKécTKoCTb pOJHUKOBOI BOMIBI Puc. 2. JKéctkocTb peuHoit BoibI




usedéHHbIX 8bI80008 COOMBEMCMBYIOM pe3y/lbmamam, npedcmas/ieHHbIM Ha

JOIE nocuenyem pO,[lHPIKOB n pBK CUZIBHO 3aBUCUT OT BPEMEHHM TO/Ia.

TEAYEMBIX POHUKOB MOXKHO CUMTATb MATKOM.

EAVeEMBD POMOB uMmeer l'lpaKTH'-IBCKH TOCTOAHHYIO JKECTKOCTb B TeYEHNE BCETO ropga.
BOJIBI MCCTIEIyeMbIX PeK He MO3BOJIAET MCIIONb30BaTh €€ /I TEXHUYECKHX LieTIe.

CAVEMBIX PEK MMEET MaKCUMaJ/IbHOE 3HAYEHHE JKECTKOCTH B Mapre.
»p

-

3 BOJIBI M3 POJJHMKA HA CTEHKAX YaitHuKa o6pasyerca MHoOro Hakunu. JKécTkocTs poji-
MIAYeHus cocTapisna 18 oK.

NCR AU 3HaYeHue Xécmkocmu 8006l nocne Kunsyenus? O6ocHylime omeem.
J8HEHUA COOMBemMcmayuux peakyud.

e Xumuyeckuli cnocob yoaneHus HaKunu co CMeHoK YalHuka 8 OOMAwWHUX
me omaem. Cocmasbme ypasHeHuUs coomaemcmayowux peakyud.

TH - pacnpocTpaHeHHble KOMIIOHEHTbI

o Vix NPUCYTCTBUE B BOZie 06yC/IoB-
SOPEHMEM HEKOTOPBIX MMHEPA/IOB, Ha-
ica. Cynbdarbl B IMTHEBOI BOJIE He OKa-
KOO BO3JIEHCTBUA Ha Ye/I0BEKa,

105

8

xymmawT ee Bkyc. IIpegensHo momycTu- = 3uma
esrrpats ([11K) cynbdaros B Bose Co- ® BecHa
o wr/n. u Jleto
ISTaThi AHA/IM30B BOJIBI POJIHUKOB Ha CO- 75
= OceHb

4¢ CynbdaT-MOHOB NpeJICTaB/IeHbl HA JIMa-

~I
o

o 3
Kue U3 NPUBEOEHHbBIX 8bIB0O08 COOMEem-

‘ 7 pesynemamam, npeodcmassieHHoiM Poguik 1 Poguuk 2 PogHuk 3 PogHuk 4
2pamme?

KoHueHTpauuna cynbdar-uoHos, mr/n
8 X% 8 &

g &

spyKaHme CynbQaT-uOHOB B MCC/IEyeMbIX POHUKAX OTTMYACTCHA He3HAYMTE/TbHO.
BCEX MCCIIelyeMbIX POJIHUKAX COfiepKaHue CynbdaT-HOHOB B BO[e COOTBETCTBYET CAaHUTAPHOM

KaHue CY)’IBQJ&T-HOHOB B BOJI€ MCC/IeyEMBIX POJTHUKOB IMO/IBEPKEHO HE3HAYHUTE/IbHBIM CE30H-
AHUAM.

,(baTBI PUHMMAIOT YYACTHE B KPYTOBOPOTE CEPhI.
5(paT-MOHBI MOTYT TIONAZIaTh B POJAHMKOBYIO BOJIY B Pe3ynbTaTe PacTBOPEHUs NPUPOJHBIX COMIEl

43

0

o
=



44

KEUC 6

3apaHune 6

Xopujipl NpUCYTCTBYIOT NPAKTUYECKM BO BCEX
IIPECHBIX MOBEPXHOCTHBIX I TPYHTOBBIX Bofax. [Tpu-
CYTCTBHE B BOJE XJIOpHia HaTpuA 06YCIIOBJIHBaET
€€ COJIEHDBI BKYC yiKe IPH KOHLIEHTPAaIUAX CBbIlIe
250 mr/n. Ecnu Boma COIEPIKUT XIOPUJbI Ka/IbLIUA U
MarHus, TO CONEHOCTh BOJIbI OLYIAETCA MPU KOH-
ueHTpanyAx cspite 1000 mr/a. MimenHo no opraHo-
JIENTUYECKOMY IM0KA3aTeN0 — BKYCY — YCTAHOBJ/IEHA
ITIK xmopumos B nuthbeBoit Boge — 350 mr/i.

ITpu mccnemoBannm KavecTsa BOJbI POJHMKOB
HapsAy C APyrMMU IOKasaTe/lAMM YYEHbIEe OIpee-
TSI COJlepyKaHue XJIOPUJ-MOHOB B BOJle B pasHoe
BpemMs rojya.

Pesynbrarhl aHa/mM30B BO/IbI POJIHUKOB Ha COJiep-
JKanue XJopua-moHOB IMpeacTaBleHbl Ha rpa(bmxe.

e POAHWK 3

4~ PoaHuK 4
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30 . . . Y
3uma BecHa Jleto OceHb

Onuwume npogedéHHble y4éHbIMU uccnedosaHus. [lna amozo donosHume npedsioxeHue,

gbIbpae ¢hpazel uz cnucka.

Mccnenonanne BO/Ibl POTHUKOB ITPOBOIMNCE C LIE/IBbIO ONIPEeNeNeH A 3aBMCUMOCTI

oT

1) Bpems roga;

2) copieprKaHme XJIOPHJL-MOHOB;
3) obmias MuHepanM3as;

4) Temmeparypa BOJibl;

5) LIBETHOCTD BOJIBL.

3apaHune 7

[Tpn ananu3se kavyecTsa POJHMKOBOI BOJbI HA COOTBETCTBIE XMMUYECKHM ¥ MUKPOOMOIOrMYeCKIM IT0Ka-
3aTe/IsIM IIPOBOJIM/IM TPEXKPATHOE McCrefoBanme 1pob, otéupas u3 Hux 1o 100 Mx BOjIbL.

Ob6wacHuUMe, ¢ kakou yesnbio uccnedoeaHue npob NposodusIocs MPEXKPamHo.

MeTogunyeckune KOMMeHTapum

PopnukoByio BOy NMpMHATO CYMTATh YMCTOI.
Ho rak nmu a10? Ha 5TOT BOIIPOC MOXKHO IONMYYUTD
OTBETbI MPH BBIMOTHEHNM KOMII/IEKCHOTO 3aJlaHus
«POIHUKY BBI MOM, POIHUKH. .. ». ’

Komriekce saffaumii CocTouT u3 7 3ajjaHuii, Ko-
TOpbI€ OTHOCATCS K PasHbIM KOMIETEHTHOCTHBIM
o6acTAM M HanpasieHbl Ha GOpPMUpPOBaHME pas-
MMYHBIX YMEHWIl, CBA3AHHBIX C €CTeCTBEHHOHayY-
HO# rPaMOTHOCTBI0. Beimonusas 3aganue, yyaume-
CA MOTYT MPOABUTH YMEHNA aHAIM3MPOBATh U UH-
TEPIPETUPOBATD JAHHBIE, [Ie/IaTh BbIBOJbI, IIpHMe-
HATbH MMEIONMECHs eCcTeCTBeHHOHAayuHble 3HAHUS
i obbsacHenusa (akToOB, sBIEHMI, MPOLECCOB,
IPOJIEMOHCTPUPOBATh TOHMMaHKe 0cobeHHOCTel
€CTECTBEHHOHAYYHOTI'O UCCIeJOBAHMS.

3agauus 1, 2, 3 u 5 OTHOCATCH K KOMIIETEHT-
HOCTHO# 0071aCTV «MHTEepIIpeTaLus JAHHBIX 1 MC-
110/1b30BAHME HAyYHDBIX [{OKA3aTeIbCTB IS MOY-
YeHMs BBIBOJIOB». IJTH 3a[aHUsA HAMpaBIeHBI Ha
bopMupoBaHme yMeHMil aHAIM3UPOBATb, MHTEP-
IPeTUPOBATh JJaHHbIE, PeJICTAB/IeHHbIE B Pa3/ny-
HO¥t hopme, M fiemaTh HAa OCHOBE HTOrO AHAIM3A
BBIBOJbI. B 3apjanum 1 yvammmcs Hajio mpoaHa-
JM3UPOBATH Ka4eCTBO Hpob BOABI U3 POAHMKA JIO
¥ TI0C/Ie OYMCTKM, CONOCTABUTb MX C TpebOBaHMSA-
MM CAaHMTAPHO-TUIMEHMYECKNX HOPM, a 3aTeM Bbl-
6patb BBIBO/IbI-yTBEpXKAeHNS 06 apekTuBHOCTN
ouncTky Bojibl. HeobxopmnmocTs npoBecTn ananms
Gonbuioro MaccuBa IpeiCTaBIeHHBIX B Tabmuie
JIAHHBIX MO3BO/IAET CYMTATh YPOBEHb C/IOMKHOCTH



3TOro 3ajjaHusA BbICOKMM. B 3ajannnu 2 Tpebyercs
OTMETUThIIPABU/IbHbBIE BBIBOJIBI-Y TBEPIKIEHNUA O CO-
AepiKaHMUM B BOJIE B Pa3HOE BpeMs rojja HUTPATOB,
30BITOK KOTOPBIX BeIeT K HeOMAronpuATHBIM 110~
IEACTBUAM JUIA YEMOBEYeCKOro opraHusma. 3aja-
2ie 5 aHa/IOTMYHO 3a/laHMI0 2 C TOM JIMIIb PasHU-
°it, 4TO B HEM HAJO MPOAHAIM3NPOBATh JJAaHHbIE
) COflepKaHuM B POHMKOBOI BOJie Cynb(daToB, KO-
fopsie yxyzuaor eé BKyc. B sasanun 3 nmocrasieHa
e C/I0)KHAs 3ajjaua: PN €ro BBIIOMTHEHUN He-
GXOMMMO COTIOCTABUTD IAHHbIE O KECTKOCTH POfi-
MEKOBOIA 11 PEYHOI BOJIbI — Ba)KHENIIEM TT0Ka3aTe-
¢ €€ Ka4decTBa, KOTOpbIe NpeJCTaBIeHbl Ha ABYX
aHue 4 CBA3aHO C PacNpOCTPAaHEHHBIM fAB-
eHMeM — KECTKOCTDIO TIPUPOJTHOI BOJbI, KOTOpas
ObITh 00yC/I0B/IEHa HA/MYMEM B Hel THAPO-
pfonaToB Kanblua u Maraus. JKéctkocTh 3Ha-
HO yXy[LIaeT KauecTBO BOJbI: B JKECTKON
bI/I0 TEPAET MOIOLIME CBOMCTBA, IUIOX0 pas-
BAMOTCA MACO U OBOLIH, OYEHb M/I0XO0 3aBapu-
“4ait. [Tocrosunoe ynorpebnenue KECTKO
npuBecT# K 06pasoBaHMI0 KaMHei
sxax. Kéctkas Bojla HEIIPUTOMIHA JI/IA TEXHMYe-
meneit. V3 noBcegHEeBHOIM MPAaKTUKU U3BECT-
\ KiTIs9eHMe CHIDKAET XKECTKOCTh BOJIbI, npu
Ha CTeHKax JaitHuka obpasyeTcs HaKuIIb. 3a-
_gmocmcn K KOMIIETEHTHOCTHOI o6nmactu
sr0e 0OBACHEH e ABIEHMI, B HEM Tpebyercs
0 yKasaThb Ha CHIDKEHUE XECTKOCTH IMPH
303, @ OOBACHUTD NIPUUMHY 9TOTO (aKTa,
COOTBETCTBYIOIIME eCTEeCTBEHHOHAYY-
B IJAHHOM C/TyJae — 3HAaHUA 0 XUMUYe-
KOTOpbIE IPOUCXOMAT IPU KUIIfA-
i ¢ THApOKapOOHaTaMy Ka/IbIMs M Mar-
“MOBAMBAOIIMMU eé KécTkocTh. OTBeT

MOXKe

anue 1

Heo6xoMMO 060CHOBATh, COCTABUB COOTBETCTBY-
oUMe ypaBHeHus peakumit. AHanorndusiM obpa-
30M Hajio 060CHOBATH XMMHUYECKHIT cr1ocob ypane-
HMA HAKUIM B JJOMAIIHUX YCIOBMAX. 3ajiauus 3 u
4 MoryT OGBITh MCIIO/NB30OBAHBI IIPY M3YYEHMU TeM
«Metamnel I[TA-rpynmnbi», «Conmu yronbHoi Kucmno-
Thbl», «’KecTKOCTb BOfIbI» B Kypce XMMun B 9 Kacce,

3agauusa 6 u 7 COCTABNAIOT TPETHIO TPYMITY 3a-
JlaHWi, KOTOpPbIE OTHOCATCA K KOMIIETEHIIMM «I10-
HUMaHue 0cobeHHOCTel ecTeCTBEHHOHaYYHOro MC-
CIeIOBAHMA» U TIPEACTABAIOT IPOLIEAYPHbII THUII
3HaHuA. 3ajaHue 6 Hampas/ieHo Ha (opMupoBa-
HUME YMEHMS PAclosHaBaThb BOIPOC, UCCENyeMbli
B JAHHOJ eCTeCTBEHHOHay4YHOIt paboTe, a 3aflaHme
7 - Ha GOPMUPOBAHME YMEHMA OIUCHIBATD U OLje-
HMBATh CIOCOObI, KOTOpbIe MCIONb3YIOT Y4EHbIE
wis obecrieyeHns HAAEKHOCTH M JOCTOBEPHOCTH
MOMYYeHHBIX pe3y/nbTaToB. 3ajlanue 7 Tpebyer pas-
BépHyTOro orsera. Kak u Bce 3ajanus ¢ paspeépHy-
THIM OTBETOM, 3TO 3afjanue GopMUPYeT TaKKe Me-
TanpeMeTHOe YMEeHMe MCIO0/Ib30BaTh a/leKBaTHbIe
peueBble CpejICTBA /IS BhIPAYKEHNs MbICIEH, B TOM
qicrIe B MUCbMeHHOI GopMe.

Taxum obpasom, kommnekcHoe samanue «Pop-
HMKM Bbl MOU, POIHUKMU...» B LI€IOM MMEET MEeXJ{IC-
LUIITMHAPHBI XapaKTep U MOXeT ObITh UCTIONb30-
BaHO NPU USYYEHMM PA3ANMYHBIX TEM IIKOMbHOTO
Kypca XumMuu 1 61uomorun.

KomminekcHoe safanne «PoHUKM BBl MOM, POJi-
HMKI...» HOCUT MEeXAMCLMIIMHAPHDbIA Xapakrep
M MMeeT HeNoCpe/ICTBEHHOe OTHOILIEHNE K COCTO-
SHUI0 OKPYIKAlOlleil Cpefibl, BAMAIOLIEMY Ha 3710~
poBbe uenosexka. [ToMMMO yXKe yKasaHHBIX TeM
IIKO/IBHOTO KYPCa XMMMHM, 3TO 3aJlaHMe MOXKHO UC-
TO/Tb30BaTh B Kypce Guonornyu B 9 Kacce npu usy-
yeHuM TeMbl «HeoBex u OKpyxKaioias cpefar.

2PUCTUNKaA 3alaHnn 1 cucTema nx oleHnBaHuA

DusnyecKue CUCTEMBbI

JIYYEHUA BBIBOLOB

MHTEPHP&T&HHE JaHHBIX M MCIO/Ib30BAHUE HAYYHBIX JOKA3aTE/IbCTB JUIA 110-

MecTHBII, 3T0POBbE, KAUECTBO OKPYZKaloLiei cpefbl
Bricokmii, BoapacT yuamuxcs 14-16 net, 9-10 knacc
3ajanne ¢ BbI6OPOM HECKObKMX MPAaBU/IbHBIX OTBETOB

AHanusnpoBaTh, MHTEPHPETUPOBATh JAaHHbIE M JlelaTh COOTBETCTBYIOILINE
BBIBOJIBI

CopgepxKaTenbHoe
bann CopepKaHue KpuTepus
1 Boibpanst yreepxuenns 4, 5. [Ipyrue He BbIOpaHbl
0 Jlpyrue orseTh
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3adaHue 2

ConepxarenbHas Dusnyeckune CUCTEMbI

00/1aCTh OIEHKM

KomnerenTHOCTHAA Murepnperauua MaHHBIX M MCHONb30BAHME HAYYHBIX JJOKA3aTENbCTB 1A
00/1aCTh OLEHKN TIO7TY4eHMA BBIBOJIOB

Konrtexct MecTHbli1, 350pOBbe, KAUeCTBO OKPYIKAIOIIEN CPEJIbl

YpoBeHb CIIOXKHOCTH

Cpennuit, Bospacr yyamuxcsa 14-16 e, 9-10 knacc

Qopmar oTBeTa

Banauue C BblﬁOPOM HECKONbKHMX MPaBMIbHBIX OTBETOB

O6bexT mpoBepkn

AHanmsnpoBarb, MHTEPIPETHPOBATh [aHHbIE M JeNaTh COOTBETCTBYIOLIME
BBIBOJIBI

Tun snanus

CopepskartenbHoe

Cucrema OLlEHMBaHUA

Bann Copepskanue Kpurepus

1 Bei6pans! yTBepskaenns 2, 5. J[Ipyrue e BoiGpaHbl

0 Jlpyrue orBeTs

3adaHue 3
CopepkarenbHas DusnyecKue CUCTEMBI
o61acTb OLeHKH
KomnereHTHOCTHAS WnTepnperanysa JaHHBIX M WMCIONB30BAHME HAYYHBIX OKA3aTeNbCTB JUIA
06/1aCTh OIIEHKH IO/Ty9€HUs BHIBOJIOB
Konrexcr MecTHBIIT, KAYeCTBO OKPYIKAKOLIEN CPeibl

Y‘POBeHh C/IOKHOCTH

Boicokumit, Bospact yuanuxcs 14-16 ner, 9-10 knacc

®dopmar oTBera

3anamie C BbIﬁOPOM HECKO/IBKUX IMTPpaBU/IbHBIX OTBETOB

O6BexT MpoBepKH

AH&HHSHPOB&TB, MHTEPNPETUPOBATL JIAHHBIE M [E/MaTh COOTBETCTBYMOLINE
BbIBOIbI

Tun sHaHus CopepsxarenbHoe

Cucrema oLleHMBaHWSA bann Copnepkanue Kpurepus
1 Boi6pansl yrepkenus 3, 5. [Ipyrue He BoiGpanb
0 Ipyrue oTBeTH

3adaHue 4
ConepxxarenbHas PusnyecKye CUCTEMBI
06macTh OLiEHKH
KomnerenTHOCTHasA Hayunoe o0bsicHeHMe ABIeHMI
06/1acTh OLIEHKH
Konrekcr JIndubli, OKpYIKaIOIIAs cpena

YpoBeHb CIOXKHOCTH

Beicokuit, Bospact yyauxcs 14-16 ner, 9-10 kmacc

Dopmart oTBeTa

3ajjaHue ¢ pasBEPHYTHIM OTBETOM

O6beKT npoBepKu

anMEHHTb COOTBETCTBYWILIUE €ECTECTBEHHOHAYYHbIE 3HAHM A

Tun 3nauna

IIpouenypHuoe

Cucrema onieHMBaHus

bamn Copeprxanue Kpurepus

2 Hanbl BepHBIE OTBeTbl Ha KaXK/Iblil IIOCTABJICHHBII BOIPOC
M cocraBnenbl ypaBHeHuss peakumit. B orBete Moryr O6bIThH
COCTaBJ/I€Hbl YPABHEHMs PeAKIUIi /I COeMHEHMIT TOIBKO OJJHOTO
MeTasia — KaJbl[MsA MM MarHus.

1. ToBopurcs, 4TO nNpM KUIAYEHMM BOABI TIMAPOKapOOHATHI
KanblMa M MarHus, KOTOpble OOYCNIOBIMBAIOT €€ KECTKOCTD,
OymyT pasnmaraTbcs ¢ 06pa3oBaHieM HEpPacTBOPUMBIX Kap6oHATOB
KaJIbLMsl M MarHUsA COOTBETCTBEHHO:

Ca(HCO,), = CaCO,| + CO, +H,0

Mg(HCO,), = MgCO,| + CO, + H,0

YKasaHo, 4TO NpU KUIAYEHUM COAEp)KaHMe MOHOB KalAbLUA U
MarHus B BOJ€ YMEHbIINTCA, 3HAYUT, )KECTKOCTH BOJIbI CHU3HUTCS.




aAThbI
CTh,
I'TOB

Bann Copepkanne KpuTepus
2 2. Tosopurcs, WTO HaKumb mpefcTapiser coboit Kap6oHaThl
Ka/blMsA M Maruus, KOTOpble JIErKO MOXXHO Y[alIuTh AEHCTBUEM
KMC/IOTbL:

MgCO, + 2H' = Mg* + CO, + H,0

MgCO, +2H" = Mg* + CO, + H,0

[oBOpHUTCA, YTO B JIOMALIHMX YCIOBMAX MOXKHO WCIONb30OBaTh
ykcycuyio, VI/MJIM numounnyio xucnoty, VI/VIJI HexoTopbie
TOBaphl OBITOBOM XMMMM JUIA yAaleHMA HAKMIM, ColepKalue
KHCTIOTY

1 JlaH TONMHbI BepHbIH OTBET Ha oxuH m3 sompocos MJIV pan
YaCTUYHO MO/THBIN OTBET: YKa3aHO, YTO KECTKOCTD BOJIbI CHUSUTCSA,
HO He 1aHQ 060CHOBaHME ITOTO ABMEHMS

0 Jpyrue oTBeTHI

Dusuyeckue cucTeMbl

HHTCPHPCT&IJ,HH JaHHBIX U MCIIOTb30BAHME HAYIHBIX TOKa3aTe/IbCTB s
MOaYyHeHUA BbIBOIOB

MecTHbIA, 3/I0pOBbE, KAYECTBO OKPYKAIOLIEH CPejibl

Cpepnnnit, BospacT yyammxcs 13-16 ner, 8-10 kmacc

3ajianme ¢ BI6OPOM HECKONBKUX IIPaBU/TbHBIX OTBETOB

AHa/M3MPOBaTh, MHTEPIPETUPOBATh JAHHBIE M J€NaTh COOTBETCTBYIOIME
BBIBOJIbI

CopepxatenbHoe

bann Copepxanne Kpurepus

1 Boi6panbl yrBeprkaeHns 2, 3. Jipyrue He BoiOpaHb!

0 Jlpyrue oTBeTHI

Dusnueckme CUCTEMBL

ITonumanue oco6eHHOCTeN eCTeCTBEHHOHAYYHOTO MCC/TeOBaHMS

MecTHBI1, 30pOBbE, OKPY Kalolllas cpefia

Cpepnnnit, BospacT yyammxcs 13-16 net, 8-10 xnacc

COXKHBI MHOYKECTBEHHBIN BbIOOp

PacniosHaBaTh BONpOC, MCCIIEAYEMbIil B IaHHON €CTeCTBEHHOHAY4HOI paboTte

CopeprKaTenbHOe
Bann Copepxanue Kpurepus
1 Bribpana nocnenosaTenbHOCTb 2, 1t

Bbii npoBefeHbl UCCTENOBAHUSA 110 ONpPeeNeHNI0 3aBUCUMOCTH
codepicanust xnopud-uonos (2) ot spemenu 200a (1).
[pyrue He BoIGpaHbI

0 [pyrue otseTst

Dusmyeckme cUCTEMBI

=

BCTH OLICHKM

[MonumaHme 0cOHEHHOCTEN eCTECTBEHHOHAYYHOrO UCCIeJOBAHUSA
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Konreker

MecTHBII, OKpyJKalolas cpejia

Y]JOBEHI:' CIIOXKHOCTH

Cpennmnii, Bospact yuauuxcs 13-16 net, 8-10 kmacc

dopmar oTBeTa

3ajiaHue ¢ pa3BEéPHYTHIM OTBETOM

O6bexT mposepkn

OnyucpiBaTh M OLEHMBATH CIIOCOGBI, KOTOPBIE MCIONB3YIOT y4éHbIE, YTOOHI
obecrieynTh HALEKHOCTD JAHHBIX 1 IOCTOBEPHOCTD MOTYYEHHBIX PE3YAbTATOB

Tun 3nanus [Tpouenypuoe
Cucrema OleHUBAHUSA Bann Copep:kaHne KpuTepus
1 ToBOpuTCS, UTO TPEXKPATHOE MCC/IEOBAHME IPO6 BOJIbI

HCOGKO,U,HMO JAJ151 ITOBBIIIEHWA JOCTOBEPHOCTH M TOYHOCTH

pesy/brara

pyrue orBeTs




N KOODE?

oA CETOJIHA CaMbIMM TIOITY-
ua seme. Y qait, u xode co-
40 €C/M Yail MoYTH BCe CUMTAIT
TO OTHOLIEHME K Kode He-
MODe CYNTAIOT, YTO yroTpebnenne

124 NPMBBHIYKA, aHAJIOTMYHAA YTIO-
% 1 Tabaxa. Criopsl MeX/1y fime-
ABHO TIONE3HOTO M BPEAHOTO

HMSM HE YTHUXaloT,

CTeHMAX, TAKUX KakK Kode, vai,
KUTCA KOPENH — opraHnye-
HTOPOE OTHOCHTCA K a/TKA/IONIaM. O

T CTMMyIMpYIolee BIUSHUE HA : Cl—b
) CHCTEMY, TIOBBILIAET JBH- HaC /
_ ~ N

yMCTBeHHYIO M (usmye-

HOCTb, YMEHBIAET YCTANIOCTh N | >
i IPOTHBONOKA3AH PH MOBHI- %
ctH, OeccoHHMle, TUIIEPTO- O N N

2MBl, NIPU I71ayKome. Makcumarb- CH3
lnm kodenna cocrapasger 1000 mr,

M1, pu 103upoBke 6onbie 200 mr
£ TOKCHMYECKOe BO3JIeiCTBME HA

_ _- HANMTKOB KOeuH MOMyun1 pacipocTpaHeHne Kak «ObITOBOI» CTUMYIATOP LIeHTPaNTbHO
cucremst. [ Tex, KoMy IPOTHBONOKa3aHO YIOTPEONAT POAYKTHI, COeprKaliye 60bIIoe KO-
sodenna, cymecrsyer dexopeunusuposarviii Kode, KodeuH 13 KOTOPOTO Y/IAIAIOT ITYTEM IKC-
33 CHIBIX 3eNEHBIX 3EpeH Kode.

¢ MI0Ka3aHo cofiepykanie KoenHa B pas/IMIHbIX HANMTKax'"?,

Hanurox Copepxxanue xodenna, mr/100 M HanuTKa
30
45
MhenHN3UPOBAHHBIN 2,5
15
13
HIOKOMa, 20
10
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50 Kakue u3 npugsedeHHbIX HUXe 86180008 MOXHO cOename Ha OCHO8e UHpopmayuu, npedcmas-
neHHol 8 mekcme u mabnuue?

1. Copepxanne kodenna B Kode 3aBUCUT OT MECTa MPpoU3pacTanus KopeitHoro jepesa.

2. Yépmuplit Kode MOXKHO ynoTpeO/nATh B TeYeHMe JHA B HEOTPAHIMYEHHOM KonuyecTse 6e3 Bpesia s
3/I0POBbS.

3. Coptepkanne KodenHa B 3e/IEHOM Yae MeHbIIIe, YeM B Kode acIpecco.

4. JlexopennusupoBanie SHAYUTETHLHO YMEHbIIIAET KOMNYECTBO KodenHa B Kode, HO He NO3BO/AET
136aBUTHCA OT HETO MOMHOCTHIO.

5. Mono4Hblit IOKONaJ] AB/IAETCA NOIE3HBIM IIPOJYKTOM IETCKOTO NMUTAHMA.

3apaHune 2

Kodpeitnoe sepro copepxut 6omnee 400 pasiny-
Hbix BemiectB. CocraB Kode MOXKeT M3MEHATHCA
B 3aBUCMMOCTY OT COPTA M PErOHa BbIPALIMBAHMA.
Y kaxjoro copra Kode CBOi yHUKa/mbHBIN Habop
BEI[eCTB, KOTOPbIE BIMAIT HA OTTEHKM €ro BKyca
i apomara. YuéHble BCero Mupa McClefiyloT COCTaB
KoeitHbIX 3EPEH, HO /IO CUX TIOP HUKOMY He y/a-
7I0Ch CO3/IaTh CMHTETHYECKMIT apoMaTn3aTop Kode.

[Tpn o6xkapke BaXKHBIX 3e/IEHBIX KOETHbIX 3€-
peH BellecTBa, Coiep Kalluecs B HUX, peTepreBa-
10T IPEBPaLeHNsA, B pe3yabTaTe 4ero GopMUpYIOT-
ca ocobenubli BKyc u apomar kode. [Tpouecc 06-
*apku kode maer 10 800 pasHBIX IPUBKYCOB.

VIameHeHMs OCHOBHBIX KOMIIOHEHTOB KO(eliHbIX 3épeH B rporecce obkapuBaHMs IpefCTaBIeHbI
B Tabmuie's,

MaccoBas mons MaccoBas gonsa
Komnounent CYXMX BeleCcTB CYXMX BellecTB
mo obG:kapuBanus, % nocne ooxapuBanus, %
Boma 11,3 2,7
PactBopumele BentecTBa (cymma) 29,5 21,6
A3oTHCTBIE BellecTBa 12,6 11,7
AKup 11,7 12,2
Caxapa 7,8 0,4
Jexctpun 0,4 1,0
Knetuartka 239 - 20,3
[emutienmonossl 5,0 2,4
3onbHbIE BellecTBa i 3,8 3.3
Kodenn 1,99 2,12
KodenybunbHas kucnora 8,4 4,7
XytopreHosast KUC/IOTA 9,6 3,8

YecmarosneHo, 4¥mo 6 npoyecce 06XapKu Konu4ecmeo KogheuHa npakmuyecku He MeHsiemcs,
00HAKO e20 maccosas 00/1A 8 obxapeHHbIX KogheliHbix 3épHax so3pacmaem. Beickaxume npeo-
NoJIoXeHue, noYyemy 3mo npoucxooum.

KENC 7
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Bift kode —~ HaNMTOK, KOTOPBIN MO-
lnjumux 3€peH, npeBpanlas ux ¢ Mo-
) PASAMHHBIX TEXHONOTMYECKMX IIpoljec-
QROPACTBOPMMBII TOPOIIOK M/IM TPaHYJIbI.
_ M pacTBOpuMOro Kode kodeii-
OfKapuBaloT, N3MeNnbyaloT, 06pabarei-

BOJIOI M MONMYYaloT KOQEITHbIN IKC-
OpBiit 3aTeM BBICYHIMBAIOT PA3/INYHBIMU
. KagectBo pacTBOpMMOro Kode 3aBu-
: BCEro OT KAuecTBa MCXOJHOTO ChIpbs
2CKOTO TIpoliecca ero nepepaboTgu.
5 KoQeifHbI IKCTPAKT B IOTOKE Io-
HONY4aI0T NOPOUIKOBbILi KObe;
asne Ko(eitHOro 9KCTPaKTa 1 moc/ieny-
REHME M3 TIOTYYEHHBIX KPUCTA/IZIOB BOJbI B BAKYyMe ITO3BOJIAET MOTYYUTh IPAHY/Ibl TAK HA3bl-

o CYERUMUPO8ANH020 KO(E, KOTOPBII TIPEBOCXOIMT 1O APOMATY ¥ BKYCOBBIM KauecTBaM IOpOLI-

31 OBUIM TIPOBEJIEHBI MCCIIEIOBAHMA MIPOLIECCa SKCTPArMPOBAHUA BOJOPACTBOPUMBIX BELIECTB,
i B Kode, npu Temneparype 20-95 °C. Bbuio yCTaHOBIEHO, YTO YBETMYEHME CTENEHM
ssns KoeitHbIX 3épeH U IpoBeJieHHe YKa3saHHOTO npotiecca npu remneparype 85-95 °C cnocob-
*¢ [IO/THOMY M3B/ICYEHMIO (IKCTPAKIINM) PACTBOPUMBIX BELIECTB U3 KOde.

5 NPOBEAEHHBIU YHEHBIMU 3KCnepumeHm. [ 3moz2o donosiHume npeosioxeHue,
Pa3bi U3 CNUCKA.

i€ M3ydanu BINAHME n Ha .
T Kode;

\CTeneHb U3MenbueHN KodeitHbIX 3EpeH;

JONHOTA SKCTPAKIMHN PACTBOPUMBIX BEIECTB;

b 06Kapky KopeitHbIX 3€pen;

3 neparypa;
8] pacTsopuTenb.

CTeneH

naHue 4

{ait AB/IAETCA HATTUTKOM, COf[epIKaLliM aHTHOK-
bl — Bell[eCTBa, KOTOPbIe 3aMe[IAI0T poljec-
JMC/IEHMA, B TOM YMC/I€ BbI3BaHHbIE JIENCTBI-
OOOIHBIX PAIMKA/IOB — YACTHUII, COflepyKaLIMX
\pEHHDII 37eKTpoH. V3BecTHO, uTO CBOGOJ-
PajMKanbl YCKOPAIOT TPOLECC OKMCIeHMA U
OYUIeHUA MOJIEKY/I M TeM CaMbIM MIPAlOT 3HaYM-
{Y10 PO/Ib B 00Pa3soBaHMM M PasBUTUM MHOTUX
atonesannit. Cnoco6HOCTb PaCTUTENBHOTO ChIPbs
asauBaTh cBOOOIHbIE pajiiKa/ibl XapaKTepusyer-
0 AHTMOKCUIAHTHOM aKTHMBHOCTDIO.
STHOKCHMJIAHTHAA aKTMBHOCTb MOXeT ObITh
MepeHa NOYTEM onpefieleHus KOHLEHTpaLuu
/™M ) 9KCTpaKTa 4as, KoTopas HeobXoamuma i -
anuBarms 50 % cBobofHbIx pagukanos, Yem HipKe 3HAYeHNMe KOHLGHTPALMM Yast, HeoOXoMMOi A
mBanus 50 % cBOOGOXHBIX pajiMKa/iOB, TEM BHIILE er0 aHTHOKCH/IAHTHAA AKTMBHOCTD.
VaérpiMu Obla MCCIeOBaHA aHTMOKCUIAAHTHAS aKTMBHOCTD (PYKTOBOTO, 3€/IEHOTO M YEPHOrO vad
copToB B makeTukax (06pasiupl 1-16). PesynmbraThl MCCIeOBaHMIA MPeJCTAB/IEHbl HA Jya-

KEUC 7

51



52

KEUC

aKTMBHOCTB, Mr/mn

4

a‘fé&@

Y W

&

Kakue 86180061 MOXHO cOesiame Ha OCHO8e aHanu3a ouazpamm?

1. AHTMOKCHIAaHTHAA AKTUBHOCTH (PPYKTOBOrO Yas MPAKTUYECKM HE OT/IMYAETCS OT AHTMOKCHIAHTHOM
AKTMBHOCTM MCC/IElyeMbIX COPTOB 3€/IEHOT0 M YE€PHOTO Yas.

2. Perynsipnoe ynorpeberne 3e/1€HOTO Yasi CHIKAET PUCK PasBUTHA OHKONIOTMYECKUX 3a60/eBaHmil,

3. 3enéuplit yait 10 CpaBHEHMIO ¢ Y€pHbIM 06/1a1aeT 60/1ee BHICOKOI aHTMOKCUIAHTHO aKTHBHOCTBIO.

4. Viccnemryemble cOpTa 3€7IEHOTO M YEPHOTO Yas M0 CPaBHEHMIO ¢ QPYKTOBBIM YaeM obnafaoT 6onbiues

AHTHOKCH/IAHTHOI aKTUBHOCTBIO,

5. AHTHMOKCHIaHTHAA aKTUBHOCTD Yas 3aBUCUT OT €ro copra.

MeTtoaunyeckmne KoMmmeHTapun

Kommnnexc samanmit «Yan mmm 'Koq;e?» OTHOCHUT-
cA K coiepykatenbHoit obnactn «Kusbie cuctembi»
¥ CBA3aH C yrioTpebnenynem B muiyy Hanbosee moy-
JISIPHBIX HAIIUTKOB — Yast M Kode, KOTopble 00/1aaioT
TOHUBUPYIOIMM JIEICTBHEM HAa OPraHM3M YeToBeKa.

[1pu BBINONTHEHUM 3aJaHUS YHALIMECS MOTY T IIPO-
SABUTb YMEHMsI aHA/lIM3UPOBaTb M MHTEPIPETHPO-
BaTh JIAHHBIE, JIE/IATh BBIBOJIBI, MPOJEMOHCTPHPO-
BaTh MOHMMAHHUE METOJI0B HAYYHOTO MCCIE[OBAHMA.

Samaunda 1, 2 1 4 OTHOCATCA K KOMITETEHTHOCT-
HOI 00/TaCTH «MHTepIpeTalys JaHHbIX M UCIIO/b-
30BaHMe HAy4YHBIX JI0OKA3aTeNbCTB A MOMTydeHUs
BbIBOAOB». [Ipy BBINOMTHEHUN ITUX 3alaHMil Y y4a-
wyxcst GOpMHUPYETCs YMEHMUE aHATM3UPOBATh, MH-
TepIpPeTUPOBATh INpPEACTAaB/IeHHbIE B Pas3INIHOIN
dopme JaHHBIE M JieNaTh COOTBETCTBYIOLIME BbI-
BOJIBL.

B sajjasum 1 Heo6X0OMMO IPOBECTH aHA/IN3 JaH-
HBIX 0 COfIePyKaHUM B PasIMYHBIX HANUTKAX Koden-
Ha.lIsBecTHO, YTO KO(penH OKasbiBaeT CTUMYIUPYIO-
1jee IefiCTBME Ha LIEHTPAa/JbHYI0 HEPBHYIO CHCTe-
My, TIOBBIIIAET YMCTBEHHYI0 M (pusmyeckyio ak-
THUBHOCTh, HO HETATHBHO BIUHET HA COCTOAHUE
opranmusma B 6o/binx fosax. Ha ocHopaHum aHa-
NM3a AHHBIX TaOMUIBI CrefyeT BoIOpaTh BBIBOJ-
yTBep)KJleH!e, XapaKTepuayiollee CojiepsKaHue Ko-
(enna B 9TMX HANUTKAX.

Ananus nudopmauuu B TabnuuHoNM Gopme He-
06X0o/MM TaKKe PH BBIOTHEHWI 3a[laHus 2, B KO-
TOpOM TpebyeTcs CpaBHUTH COep)KaHUe HEKOTO-
PbIX BEIIECTB, BXOAAIMX B COCTAaB KOQENHbIX 3€-
peH, 10 1 nocye obXKapuBaHusA 1 aTh Pa3BEPHYTOE
06bACHEHME TPHYMHBI U3MEHEHMSI MACCOBOI JI0TH
KodenHa B HUX.

3ajianne 3 MOCBAIEHO MCCIENOBAHNIO YC/IOBUIA
OCYIIeCTBIEH!A NPOLecca IKCTParnpoBaHus BOJo-
PacTBOPUMBIX BELIECTB, COepIKAIUXCA B KOde, py
TIO/TYYeHHM MOITY/IAPHOTO HAIIMTKA — PACTBOPUMOTO
Kode. D10 3aflaHMe CBA3AHO C KOMITETEHIMEN «I10-
HUMaHne 0COOEHHOCTell HAyYHOTO UCCIEIOBAHMS»
M OTHOCUTCA K IIPOLIEyPHOMY TUITY 3HaHUA. 3aja-
HMe HanpaB/ieHO Ha (GopMuUpOBaHMe yMeHMs pac-
No3HaBaTh BONPOC, UCCIEYeMblil B IAHHON ecTe-

" cTBeHHOHay4HOI paboTe.

CnoXxxHbIM J/151 YYAIIMXCH MOXKET OKa3aThCs 3a-
naHue 4, B KOTOPOM TpeGyeTcsi CpaBHUTD [JaHHbIE
06 aHTMOKCHJAHTHOM aKTMBHOCTH, T. €. CIOCO6-
HOCTHM yNaBAMBaTh CBOOOJHBIE pajiMKasbl, NIECT-
HajaTy 06pasioB 4€pHOro, 3eN1€HOr0 U YpyKTO-
BOTO 4Yasi. BbICOKMItT ypOBEHb CIOXHOCTY 3a/jaHus
obycnosnen TeM, uTo MHGOPMALUS B HEM Ipeji-
CTaB/IeHa Ha IBYX [AuarpamMmax ¢ pasHoii 1[eHOi Je-
NIEHNs IKa/Ibl, Ha KOTOPOI OTNIOXKEHbI 3HAYeHNA
AHTHOKCU/IAHTHOM aKTUBHOCTH.




2  «Yait wim xode?» HO-  MCIONB30OBAHO B Kypce Ouonornu npu paccmotpe- 53
APHBI XapakTep, 3aTparuBa- HUM BOIPOCOB, CBA3AHHBIX CO 3/I0POBBIM MUTAHMU-

3Hb 9E/IOBEKA M MMEET OT- €M, a TaKKe B Kypce XMMUM NPH MSYYEHUM TEMBI

850, 3amanue Moxer 6biTh  «MaccoBas JO/IA BEIECTBA B CMECH».

¥
H.

Ka 3ailaHuil 1 CUCTeMa UX OLleHNBaHNA

JKuBble cucTeMbl

VETepripeTanus JaHHbIX M UCTIONB30BAHME HAYYHBIX JI0KA3aTENbCTB /I TI0-
JIYYEHMA BBIBOJIOB 3

JIM4HBINA, 3/10pOBbE
Cpennuit, Bospact y4yamuxcs 13-16 net, 8-10 kmacc
3azanue ¢ BbI6OPOM HECKOIBKMX MPABU/IbHBIX OTBETOB

AHanusupoBarb, MHTEPNPETHPOBATh [AHHBIE M JI€/IaTh COOTBETCTBYIOUIME
BBIBOJIbI

CopiepkarennpHoe
bann Copepskanue Kputepus
1 Boibpanbr yTBepkienns 3, 4
[lpyrue oTBeTHI
Dusnyeckue CUCTEMBbI

MuTepnipeTauys JaHHbBIX U UCTIONB30BAHME HAYIHBIX /I0KA3aTE/bCTB
Ui TomydeHus BeiBozioB. Hayunoe 06bscHerNe ABIeHMi

MecTHBII/HALIMOHAIbHbII, CBA3b HAYKM M TEXHONOTHIT

Cpepnnuit, BospacT yvamuxcs 13-16 ner, 8-10 kmacc

3ajianue ¢ pasBEPHYTHIM OTBETOM

AHaNM3MpOBATh, MHTEPIIPETHPOBATH IAHHBIE U JIe/IATh COOTBETCTBYIOIINE
BbiBOfibL. I1pejmaraTh 06bACHUTETbHbIE TUIIOTE3bI

[IponepypHoe
Bamn Copepxanne Kpurepus
1 ToBoputcs, uro macca kodenna mnpu obkapke Kode 1oyt He

MeHSeTCA, HO MPOMCXOAUT TMOTEpsA BJIAru, BCNEACTBME YEro ero
maccoBas ionsa B o6kapeHHOM Ko(e BO3pacTaer mo CpaBHEHMIO
¢ 3e/1€HBIM Koe

0 Jlpyrue orBeTs

(Dusnueckme CUCTEMBI

ITonumanue ocobeHHocTen Hay“HOTro Mcc1efoBanms

MecTHbIi1/HalMOHATBHBII, CBA3b HAYKU M TEXHOIOTHIA
CpepHuit, Bospact yuaiuxcs 13-16 set, 8-10 kmacc "
3ajjanue ¢ pasBEépHYTHIM OTBETOM
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O6bexT TpoBepKH

PacriosnaBarh BOINpoOC, uccne,uyeMbiﬁ B JJaHHOI BCTECTBQHHOHa}"{HOf{ paﬁore

Twun sHanmsa [Ipouenyphoe
Cucrema olieHUBaHMSs bann Copepxxanue Kpurepus
1 Beibpana nocnegoBarenbHocts 523 MJIN 253:

Yuéuble usyyanu BnuAHue memnepamypeot (5) u cmenenu
usmenvueHus Kogetinvix 3éper (2) Ha norHOMy IKCMPAKUUU
pacmeopumbix eeuiecms (3)

0 Hpyrue otBeTh
3aoaHue 4
CopepskarenbHas JKugpble cucreMbl
06/1acTh OLIEHKN
KoMIiereHTHOCTHas WHTtepnperalina JaHHBIX ¥ MCIIOTb30BaHMEe HAyYHbIX OKA3aTEIbCTB JIA
obmacTh OLleHKN noydeHns BeiBofoB. HayuHoe o6bscHeHMe siBIeHMI
Konrekcr MecTHBII/HallHOHAIBHBIN, 3[OPOBbE

YpoBeHb CIOKHOCTH

Bricokuit, BospacT yuauxcs 13-16 net, 8—10 knmacc

Dopmar oTBeTa

Sanaﬂue C BHGOPOM HECKO/IbKMX BEPHBIX OTBETOB

O6mbeKT npoBepku AHanu3MpoBaTh, MHTEPIPETHPOBATD JAHHBIE U Ie/IaTh COOTBETCTBYIOLINE
BBIBOJIbI
Tun sHauus [IpouegypHoe
CucreMa OlleHMBAHUS Bann Copepxxanue Kpurepus
1 Boibpanb! yreepykaenns 4, 5. [lpyrue He BIOpaHsl
0 Jlpyrue oTBeTHI

KEUC




8.
EMHYXXHbl AACOPBEHTDI?

), 9TO JIPEBECHbIT YTONb 06/1a/IaeT Cro-
0 HOIIOMATH rashl ¥ MHOTHE PACTBOPEH-
scTBa. ITO AB/EHME HasbiBaeTcA adcopl-
ymeépabie BElIECTBa, CIIOCOOHbBIE KOHICH-
TS Ha CBOEI TIOBEPXHOCTU PasinyHbie MO-
. ‘ﬁop&umamu. )
GmonHas CIOCOGHOCTD IPEBECHOTO YIS
%4 ero MopuUCTOli CTPYKTYpOIt U, ClIefo-
5. BOABIION TUTOL[A/IBIO nosepxsocTy. Ecm
SCHOPO YI/IAl OYMCTUTh TOPAYNM BOJA-
: ASROCEO TIOTYIHTD TaK Ha3bIBaeMblit
pOSamEBIT YTONb, KOTOPHI obnafaer emé
ancopﬁunonnon CIOCcOOHOCTHIO 110
< oﬁutmbm JIPEBECHBIM yTIeM. AKTH-
§ YTO/Ib MCHOMb3YeTCA B 3alMTHBIX MACKaX M NPOTMBOrA3aX, Isi OYMCTKYU BOJIbI M BO3JIyXa,
WHE [IPM OTPAB/IEHUAX.
WO AKTMBMPOBAHHOTO YIVIA MPEKPACHBIMI aJICOPOLMOHHBIMM CBOJICTBAMM 06/1a/IaloT 1 MHOTHE
DaBie BEleCTBA, MMEIOLME BBICOKYI0 MOPUCTOCTb. C MOMOIIBIO a/icOPOEHTOB OYMIIAIOT a3kl
§ OT HEXKe/MaTeNbHBIX TPUMECeVi UM 3arPA3HEHNIT, CTOUHbIE BOJbI, HEPTENPOIYKTbI, OCBET/IsA-
SESMBAIOT PACTBOPDI B MPOM3BOJICTBE CaXapa, ITIOKO3bl, (hapMaleBTHYecKuX pernaparos u fp.
5 — 9TO MOT/IONIeHMEe MOTIEKY/T XMMMYECKMX BELIECTB MOBEPXHOCTHIO TBEPABIX Te/. VspecT-
MHOTHE MaTepyasbl, KOTOpbie CIOCOOHBI MOITIOATh MpUMecH BceM cBouM o6bémom. Takoit
BaeTca abcopbyueti, a Mmarepuansl — abcopbenmamu. Oblee HasBaHMe ABICHUA MOITIONIE-
2 MOITIOMAIONIMX MaTePUAIOB — COpOeHmMbL.

Hue 1

1ias B KBapTMPbl M3 KPaHOB BOJIA Ya-
i JIOTIONTHUTENIbHOIM OYMCTKE C 110~

ilmmt dunbrpos. Ilonynapuer ¢unb-
-z paﬁoram'r Ha aKTMBMPOBAHHOM YTJIE.
YTO/Ib IOJTYYAlOT M3 PA3TMYHBIX
MAUIMX MaTepuajoB OPraHMYecKo-
i: IPEBECHOTO M KAMEHHOTO YTIs,
L KOCTOYEK, CKOPTYTIBI KOKOCOBBIX OpeXoB
TMEMpOBaHHEIA yronb 9 deKTBHO yrans-
POBOJIHOIN BOJIbI X/IOP, IPUMECH OpraHm-
SUSHEHMI, MUKPOOPraHM3Mbl, 3araxu.
MMM XapaKTepUCTUKAM aKTHBUPO-
94 OTHOCATCS pasMep ero rpaHyI, mpoy-
wcrupanun (KONMMYECTBO HepaspylleH-
% 8 %), 06béM 1 pasmep nop, aicOpOLMOHHAs AKTUBHOCTD.

UMOHHYIO aKTUBHOCTD MOXKHO M3MEPATD IO CMIOCOOHOCTH MOIMOIATh NOJ| U3 ero pasbasieH-
pa (@dcopOyUOHHAR aKMUBHOCMb N0 140dY), A TAKXKeE 10 CIIOCOOHOCTH MOIIONATL KPACHTE/b
it rony6oit (adcopbuus no memuneHo8omy 201y6omy).
epSuNONHAR AKMUBHOCMD N0 10JY TIOKa3BIBAET, KaKylo JacTh moza (B %) cnocoben mornoTuth
. W3 pasGasiieHHOro pacTBOpa Mopa. Adcopbuus no memuneHosomy 201y60Mmy TIOKAa3BIBAET, Ka-

KpacuTena MeTUIEHOBOTO I‘OJIY601‘0 MOXKeT MOornoTuTh 1 r AKTUBMPOBAHHOTO YI/IA M3 BOJAHOIO |
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KEWUC 8

pacrBopa. [1o BemumHe STUX MOKa3aTeNeil MOKHO MONTYYMTh NpeCTaB/Ienue 06 aficopOLMOHHBIX CBOMICTBAX
o6pasiia aKTUBMPOBAHHOTO YTJIA.

B Tabnuue npejcraBaeHa CpaBHUTEIbHASA XapaKTepUCTHKa 06pasiioB aKTMBUPOBAHHOTO YIJiA, MOy~
YeHHBIX U3 Pas/INYHOTO CHIPbA U UCTIONB3YEMBIX [/ M3TOTOB/IEHNS OBITOBBIX (PMABTPOB [/Isi OYMCTKH BO-
IOTPOBOJIHONM BOZIBI'®,

CrIpbé 118 NPpOM3BOJICTBA IIpounocte Ajcoplimontan Apcopbips no
AKTHBHOCTH MEeTHIEHOBOMY
AKTUBUPOBAHHOIO YI7IA Ha ucTHpaHune, %
110 MOKY, % ronybomy, Mr/r
Jlpesecuna 6epésni 65 60 210
Cxopyna KOKOCOBOTO Opexa 98 87 250
KameHHbBIIT yTo/1b 87 70 190
Bypniit yronb 70 60 95

Qunempy ¢ Kakum 06pas3yom akmusupo8aHHo20 yesis 8bl omaoanu 6sl npednoYymeHue, 0CHO-
8b18asACk Ha 0aHHbix mabnuysl? O6ocHylUme c8ou 8b160p.

3apaHve 2

/st OOUMCTKM BOJIONPOBOHON BOJIbI MCIIOIB3YIOT TBEP/bIE aICOPOEHTDI, KOTOpPbie MOTYT OBITH rpa-
HYIMPOBAaHHBIMMU M1V BOTOKHMCTHIMU,

Yuénbie paspaborany HOBbI€ YI7IEpPOJiHblEe BOJIOKHUCTbIE MaTepUabl B KavyecTse aficopOeHToB Jis
[IOOYMCTKM BOROMPOBOAHOI BOJIbI OT OPraHMYeCKUX 3arpsAsHUTENeNn 1 uccaegoBami ux s ek TuBHOCTD.
B mpouecce uccnefoBaHus OHM OIPee/iANN CTeleHb MOIIONeHMs ONACHOrO J/IA 3[0POBbs Ye/loBeKa
OpraHMYeCcKOro BelleCTBa TOMYO/Ia U3 BOAbI pUABTPaMut, U3TOTOB/ICHHBIMMU U3 ITUX MaTepuanos (gpuabtp 1
1 GunpTp 2). PUALTPOBAHMIO NOJBEPrajy BOAY, COAEPXKAILYIO TOMYON B Pas/AMYHON KOHLEHTPaLMNL.

Onuwiume npogedéHHbIl 3KkchepumeHrm. [ns 3mozo donosiHume npednioxeHue, 8v16pas pa-
3bl U3 CNUCKAQ.

M3yueHo BiusHMe Ha ?
1) TemmepaTypa BOJIbI;

2) BpeMs MOI/IONeHUsA TONYosNa;

3) creneHb MOMIOWEHNS TOMYONIa aficopbeHTOM;

4) MCXOfIHAs KOHLIEHTPALMA TONMYO/Ia;

5) ocrarodHas KOHIIEHTpauusa TONIyoNa;

6) CKOpOCTDb (UIBTPALIMML.

3apaHue 3

B nporecce uccnegoBaHus BO3MOXKHOCTH MCIO/Tb30BAHUA YITIEPOJIHBIX BOOKHMCTBIX MaTepuajioB
B KayecTBe afiIcOpOEeHTOB /IS JOOUMCTKY BOJOTIPOBOIHON BOJIbI OT OPraHNYeCcKMX 3arpAsHUTENeH yIEHbIe
ONpeJeNsA/N CTeTeHb MOIIOLIEHUs TONyona QUIbTPaMu, USTOTOB/IEHHBIMU U3 TUX MaTepuanos (Guabrp
1 u unprp 2). PUALTPOBAHMIO MOABEPTAIN BOAY, COAEPIKANIYIO TOMYON B Pa3IMYHOIN KOHIIEHTPALIVH.
Pesynbrathl McCeOBaHMI IPeACTaB/IeHbl Ha AuarpamMme’”’,

Kakol u3 npusedeHHbIX HUXe 8bI860008 MOXHO cOelame HAG OCHOBAHUU AHANU3A OAHHbIX,
npedcmaesneHHbix Ha duazpamme?

1. Hauanbuas KOHLIEHTpAllUA TOMyola HE BIMAET Ha 34)(1)EKTHBHOCT]) €ro InoroueHnAa d)HHpraMP‘I
Ha OCHOBE YT/IEPOJHBIX BOTOKHMCTBIX MaTEPMA/IOB.

2. CreneHb MOIIOLIEHMA TONYO/Ia U3 BOJIbBI Cl)ﬂHbTPaMH, M3rOTOBJIEHHBIMM M3 MCCIENYEMBIX YIIEPO-
HBIX BOJTOKHUCTBIX MaT€pUanoB, YMEHBIIAETCA C POCTOM MCXOHOM KOHUEHTpauu TOIyosIa.
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CreneHb NOrNOLWEHMA TOAYON3, %

0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
UcxogHan KOHUEHTPaLMA TONYONa, MMOAb/n

3. Crtoco6HOCTD yI/IepOHBIX BOTOKHUCTHIX MaTEPUAIOB MOT/IOMIATH TOTYO/ 3ABUCHT OT TEMIIEPATyPhl.

4. TTpy OMHAKOBBIX MCXOJIHBIX KOHIIEHTPALMAX TOMYo/1a 3D PEKTUBHOCTD €ro NOT/IOEeH N GUILTPOM 2
He3HAYUTeIbHO BhINIe, YeM puabTpom 1.

5. Viccnenyemble yIepojiHbie BOOKHMCTbIE MaTepyuabl ciocobHbl 9 HeKTHBHO MOINIONATh OpraHu-
JecKue BelecTBa moboro cocraBa u CTPOEHMUS.

3apgaHune 4

B npornecce uccnenoBaHuA BO3SMOXKHOCTH MCTIONb30BAHMUSA HOBBIX YIZIEPOAHBIX BOTOKHUCTBIX MaTepu-
aJIoB B KayecTBe aJicOPOeHTOB ISl JIOOYMCTKU BOJOIIPOBOIHOI BOJbI OT OPTAHNYECKNX 3aTpASHUTENElH
yu€Hble onpeziensv crenens nornomenns ronyona C.H.CH, unbrpamu, u3roToBIEHHBIMA U3 3THX Ma-
tepuanos (Gunbtp 1 u Punsrp 2).

Pe3ynbTaThl SKCIIEPUMEHTA TIPEJICTAB/IEHbI HA AnarpamMmme™,

8

, %

E8858388

20
10

CreneHb NOrNoWEHHA

0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
McxopHan KOHUEHTPaLMA TONYONa, MMOAb/A

ITpu onpepenenun BO3MOXHOCTHU UCIIONb30BAHUA UCC/IEYEMBIX YITIEPOJHBIX BOIOKHUCTBIX MaTepu-
a/I0B JI/1 OYMCTKM BOJIbI OT TONTYO/IA CNEAYET YUECTh €ro Mpele/IbHO JA0MYCTUMYK KOHLEHTPALMIO B BOJIE,
KoTopas cocrasnser 0,5 mr/n.

Ha ocHosaHuu 0axHbix, npedcmasieHHbIX Ha Ouazpamme, OUeHUmMe 803MOXHOCMb UCNO/Tb-
308aHUA UCCIedyeMbix y2/1epo0HbIX BOIOKHUCMbIX MAMEPUAsI08 0/17 04UCMKU 8006l OM MOJTYO-
naCH.CH, UCXOOHAan KOHYeHmpayus Komopozo 8 Hém cocmassnsem 0,40 MMonb/.
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3apaHue 5

Hedtb u HedTenponykTsl npakTMyecKu Hepac-
TBOpUMBI B Bofie. Ilonasias B BOy, oHM 06pasyioT
MacIAHUCTYIO TUIEHKY, KOTOpas MpenATCTBYeT Mo-
CTYIUVIEHHIO KMC/IOpoada B BOOY M TEM CaMbIM OKa3bl-
BaeT BpegHOE BOS}ICI:ICTBHC Ha JKMBbI€ OpPraHM3MBI,
naryOHO BIMseT Ha BCe 3BeHbs OUOMOrnuecKo Lerm.
Mmenno nostomy HedTh M HeTENPOAYKTHI OTHO-
CATCA K IPUOPUTETHBIM 3arpAasHuTe/siM 6uocdepst.

B cmyyae pasnusos HedT Mau HedTenmpoayk-
TOB Ha TMOBEPXHOCTH aKBaTOPMIl 3arpsA3HEHMA
MO/DKHBI OBITH JTMKBUAMPOBAHBI B Kparyailuine
cpoku. B HacTosniee BpemMa 1A MMKBUAALuM Hed-
TAHON MJIEHKM TPUMEHAIOT Pas/IMyYHbIE CIIOCOOBI:
MexaHuyeckue, PUINKO-XUMMYeCKue n Guomorn-
yeckme. PUNKO-XUMUIECKMI CTOCO6 OCHOBAH Ha MCIIO/IB3OBAMMMN COPTERINE — IUURS. SN T sIBal0-
X He)Th M TEM CAMBIM OUMIAIOIIMX IIOBEPXHOCTD BOJBL. MM muners Sl s Bisas i s, pacchi-
Tas Ha 3arpA3HEHHYIO NOBEPXHOCTh cOpOMpylommit MaTepuan. [ocae Sians & Cofipant ¢ BOMOLIbIO
CIIeLMaIbHbIX TPUCTIOCOOIEHMIT M OTTIPAB/IAIOT Ha MEPePabOTKY, B PESYABIATE ROTOPON 3a9acT Y0 YIaéT-
Cs BBIIENUTD HeTEIPOAYKT, a OUMIIEHHBIN OT HETO COPOSHT UCTIONB3OBATS BHOES.

Cop6eHTbI 151 04MCTKY BOZIBI OT HedTH U HeTeNPONYKTOB U3rOTABIMBAKT M3 PASIMYHBIX MaTepPu-
a7IoB: CYXMX [APEBECHBIX OMMIOK, PUCOBOI ¥ TPEYMIIHON LIENTYXU, MOPUCTHIX MMOTMMEPHBIX MATEPHATIOB
u ip. Baxkueitimee cBoiCTBO copbeHTa — ero coOpOUUOHHAA EMKOCMDb, OTIPE/leNIAeMas MAcCol BEIeCTBa, KO-
TOpPYI0 COpOEHT crtocoGeH NOTIOTUTD Ha eMHMILY CBOei Macchl. [Ipyroil 9KCITyaTalMOHHOI XapaKTepy-
CTHMKOJ COPOEHTOB AB/ISAETCH UX Pe2eHEPUPYeMOCHIb, T. €. CTIOCOOHOCTH COXPaHATH COPOLMOHHYIO CTIOCO6-
HOCTB 0C/Ie HEOHOKPATHOTO MCIO/Ib30BAHNA.

B Tabnuiie npefcTaBaeHbl JaHHbiE O COPOIMOHHOI EMKOCTH 06PasHOB HEKOTOPHIX HeQTENOINONIAK0-
MUx CopﬁeHTOB Ha OCHOBE CMHTETUYECKHUX KAayUyKOB B 3aBMCMMOCTH OT 9MC/IA LHTUK/IOB MCﬂOﬂb3OBaHHHJI.

T I CopO6umonHas eMKOCTh, T HedT / T copbenra
O6pasen 1 Oobpasen 2 Oo6pasen 3
1 0,450 0,490 0,421
2 0,444 0,406 0,383
3 0,444 0,370 0,251
4 0,350 0,341 0,110

OcHosbisasAck Ha OaHHbIX, npusedeHHbIX 8 mabnuye, oxapakmepu3sylme u cpasHume pezeHe-
pupyiowyio cnocobHocme 0bpaszyos copbeHmos 8 3a8UCUMOCMU OM YUC/A YUKI08 UX UCNOTb-

308AaHUA.

3apaHune 6

Ha rpadmke npepcrasiena saBUCUMOCTb COpOLIMOHHOI éMKOCTH TPEX 06pas1joB cOpOEeHTOB OT BpeMe-
HM Hava/ia yaaneHns HeTaHoi naeHku («Bo3pacTa» MIEHKK) C TOBEPXHOCTH BOJILI,

Mcnone3ya 0axHeie epaghuka, coenatime 861800 0 MOM, KaK 8pemMa Hayana yoaneHus Hegpma-
HOU naeHKU € NOMOWbIO pas/iuyHelx copbeHmos enusem Ha aghpekmueHocmeb €€ yoasieHus ¢ no-

8epxXHOCMU 800bI.
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MeToaunuyecKkmne KOMMeHTapumn

Komrurexc 3afanmit cBssaH ¢ UsMKO-XuMUYec-
KUM sIB/IeHMeM — copO1iuest, KOTOpoe HaXOIUT pas-
HOOOpasHoe NpUMeHeHue JJIA OYMCTKU BOJbI M
BO3/lyXa, HeTeNnpoAyKTOB, (apManeBTUIecKnx
TIpenaparoBs, UCMONb3YeTCA B 3alUTHHIX MacKax U
npoTuBOrasax. BoimomHsaa saganus, yyaimuecs Mo-
TYT MPOSIBUTH CIOCOOHOCTh MPUMEHATH CBOM 3Ha-
HMA NpPHU pelieHM# peanbHbIX 3ajad4, IPOJeMOH-
CTpPMpOBATh YMEHMs aHAIM3UPOBATh U MHTEPIIPE-
THPOBATh JIaHHbIE, JleNIaTh BbIBOABL B 1enom aro
KOMIIIEKCHOE 3aJlaHue I10KasblBaeT, KaK HaykKa u
TEXHO/IOTMM TIOMOTAIOT PelaTh Mpo6/1eMbl 3aIUThI
OKPpY)KalolLeil Cpejibl U Cloco6CTBYIOT COXpPaHEHMIO
3/10POBbA YE/IOBEKA,

3apganue 1 - 3ajjaHMe C OTKPBITHIM OTBETOM.
Kak nokasana npakTuka, 3ajjaHus ¢ pa3BépHYTbIM
OTBETOM BBI3BIBAIOT Y LIKOIBHUKOB Haubonbume
3aTpPyJHEHMA, TaK KaK TpeOyIoT CBA3SHOTO, TOTHY-
HOTO ¥ 060CHOBAHHOTO M3/IOXKEHMSA MbIC/IEH. ITO
3aJjaHyie OTHOCUTCH K KOMIIETEHIMU «MHTeprpe-
TalMA JAHHBIX U MCIIO/Ib30BAHME HAYYHBIX JIOKa-
3aTeNIbCTB JUIsA MOMY4YeHUsl BbIBONOB». B 3ajanun
npefiaraeTcs MpoaHaansupoBarhb laHHbIE O Kaye-
cTBe 06pa310B aKTHBMPOBAHHOTO YI/If ¥ BRIOpATh
obpasel] ¢ HAWIYYIIMMU XapaKTePUCTUKAMMU A
M3TOTOB/IEHUs OBITOBOrO (UIbTPa IS OYMCT-
KM BOJIOIIPOBOJIHONM BOJibl, MOTUBMPYS IIPU 9TOM
cBO¥ BBIOOP.

B sagauusax 2-4 pacckasbiBaeTcs 006 uccieno-
BaHMAX HOBBIX YIIEPOJIHBIX MaTepuajoB I J10-
OYMCTKM BOJIONPOBOJIHONM BOJbI. 3alaHne 2 OTHO-
CUTCA K KOMITIETEHIIMU «IIOHMMaHKue ocobeHHoCTeN
eCTeCTBeHHOHAYYHOro fABIEHUA» U IPOLENYP-
HOMY TUIY 3HaHMA. DTO 3ajlaHMe HAINPaB/IEHO

Ha (opMMpOBaHME YMEHMs pacnosHaBaTb BOII-
poC, MCCefyeMblii B JaHHON eCTeCTBEHHOHAy4-
Hoi1 mpo6neme. KomnereHTHOCTHaA 06/1aCTh OLIeH-
KM 3afiaHuil 3 u 4 - «uHTEplnpeTanua JaHHbIX
M MCIIONb30BAHME HAYYHBIX [IOKA3aTeNbCTB A
MONyYeHns: BBIBOIOB». B 3TMX safaHuaAx cremy-
eT NpOoaHaIu3UPOBATh M MHTEPIPETUPOBATH MH-
dopmanmio, TNpefcTaBleHHYI0 B rpadudeckoit
dopme, u caenaTb BeIBOBI 006 3pPEKTUBHOCTH
MCCNIelyeMbIX HOBBIX afiICOPOIMOHHDBIX BOJIOK-
HMCTBIX MaTepyuajoB /A OYMCTKM BOAbl. B 3a-
pauun 4 nna GopMynTMpOBaHMA COOTBETCTBY-
0Iler0 BBIBOJA HEOOXOAMMO TaK)Ke HpOBefie-
HUE HECTOXKHBIX PacyéToB, T. €. IPUMEHEHUE He-
KOTOPBIX MPOCTENUIMX MaTeMaTHYEeCKUX SHaAHMI
W YMEHMIt,

3apgauusa 5 u 6, Kak ¥ 3aganua 1 u 4, ABAAIOT-
cA 3aJlaHUAMY € pasBEPHYTHIM oTBeTOM. CoflepKa-
HMe 3THX 3a[laHUil CBA3AHO C MPO6IEMOlt OYUCTKH
BOJIOEMOB OT HepTAHBIX 3arpASHEHNIT C MOMOIBIO
pasmuuHbIX copbenToB. DTi 3aanus GopmMupyoT
yMeHHe aHa/IU3MPOBATh M MHTEPIPETUPOBATD UH-
dopmauuio, npencTaBIeHHy0 B pasauuHon ¢op-
me. IPPeKTUBHOCTD AeNCTBUsA COpOeHTOB HEeob-
XO[IMMO NPOAHAIM3NPOBATh HAa OCHOBE TabIMYHbIX
u rpadpuueckux AaHHbIX. 3ajaHnsa 5 1 6 UMEIT He-
MOCPeACTBEHHOE OTHOIIEHNUE K npobneme 3aluThbl
61ocepbl OT TEXHOTEHHBIX 3aTPA3HEHMIL

KomruiekcHoe 3ajanue «3a4eM HYXKHBI aficop-
6eHTBI?» MOKET OBITh MCIIONIb30BAHO B KYPCe XMMUMU
9 K/acca IMpy M3yYeHuN TeMbl «YIIEPOJi», a TaKxKe B
Kypcax 61o/ornu M 9KOIOTMM MPU PacCMOTPEHUM
9KONOrMYECKNX NpobrneM, CBA3AHHBIX C TEXHOTEH-
HBIMY 3aTPA3HEHMAMY OKPYXKalomlei Cpefibl.
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XapakTepucTuka 3agaHuin U cucTemMa ux oLeHNBaHUA

3adaHue 1
CopepkarenbHas Pusnyeckune CUCTeMbI
06/1aCTh OLIEHKN
KomneTeHTHOCTHas MuTepriperaiys JaHHBIX U MCIIONb30BaHMe HAYYHBIX JOKA3aTeMbCTB /IS T0-
061acTh OLLEHKN JIy4eHMsI BBIBOJIOB
KoHTekcT MecTHBI#/HalMOHATBHBII, 3[0POBbE

YpOBEHb CNOXXHOCTHI

Beicoknit, BospacT yyaumxcs 13-16 net, 8-10 knacc

Dopmar oTBeTa

3ajjaHue ¢ pasBEéPHYTHIM OTBETOM

O6beKT NpoBepKH

AHaJ'IHSHPOBaTb, WHTEPNPETHPOBATh [AaHHbIE M J€/JaThb COOTBETCTBYIOLINE
BbIBO/IbI

Tun 3nanus CopnepkarenbHoe
Cucrema OlleHUBaHUsA Bann Copepixkanue Kpurepus
2 ToBoputcsa, 4To CrefyeT OTAATH NpeAnodTeHune o6pasiyy, Momy-

YEeHHOMY M3 CKOP/TYIIbl KOKOCOBOTO OpeXxa, TaK KaK ero Mpo4yHOCTh
Ha MCTUpaHMe U aficOPOIMOHHAA CIOCOOHOCTh HaMTyYLINe CPey
TpeJICTaB/IeHHbIX 00pas1ioB AKTUBMPOBAHHOTO YI/IA

1 [laH 4acTMYHO TOJHBIA OTBET: yKasaH obpasell, HO OTCYTCTByeT
MOTHMBALMsA ero Bribopa

0 [Ipyrue oTBeThl

3adaHue 2
CopepxarenbHas DusnuuecKme CUCTEMBI
obnacTb OLleHKN
KoMmnereHTHOCTHas ITonuMaHme 0cOGEHHOCTEN eCTeCTBEHHOHAYYHOTO HOCAEA0BaHA
06/1acTb OLIEHKU
KonTekct MecTHbIi1/HalMOHA/ILHBII, 3J0POBbE

YpOBEHb CNOKHOCTH

Cpepuuit, Bospact yyammxcs 13-16 ner, 8-10 knacc

Qopmar oTBeTa

CI10/KHBIN MHOYKECTBEHHBIIT BEIOOP

O6BbeKT NPOBEpPKM

PacniosHaBaTh BOIIPOC, MCC/IEAYEMBIil B IAHHOI ecTecT Bessonayvanoi pabore

Twun aHauns ConepxarenbHoe
Cucrema oLleHUBaHUA bann Copepikanue Kpurepus
1 Bribpana nocnenoBarenbHOCTS 4, 3:

VsydeHo BIMAHUE UCXOOHOU KOH
NneHb NOIOULEHUS oAYona adcopbermon (31

monyosa (4) Ha cme-

0 Ipyrue orsersl
3adaHue 3
CopepskarenbHas DusnvecKne CUCTEMBL
06/1acTh OLEHKU
KoMmerenTHOCTHAA Wnrepnperauys JaHHBIX U MCIIO/Ib30BAHME HAVEHAL JOMASETEALCTE VLA [10-
obnacTb OLeHKN JIy4€H s BBIBOJIOB
Konrtexct MecTHBI1/HallMOHA/IbHBII, CBA3b HAYKM M TEXHOMOI A

Vponeuh CIIOXKHOCTH

Cpenauii, Bospact yyamuxcs 13-16 ner, 8-10 xaace

Mopmar orBeTa

3apaHue ¢ BBIOOPOM HECKOIBKUX [IPABMIbHBIX OTBET 0

O6bexT nmpoBepku AHanusuMpoBaTh, MHTEPNPETUPOBATh JAHHHIE M JSNATs COOTReTCTByIONINe
BBIBOJIbI

Tun sHaumA CopepyxarenbHoe

Cucrema olleHMBaHUA bann Copepikanne KpHTCpHE

1 Bri6panb! oTBeTHI 2, 4. [Ipyrue He smbpass

Hpyrue orBeTsl




3adaHue 4

001aCTh OLIEHKH

CopneprkarenbHast Dusnyeckue CUCTEMBI
061acTh OLIEHKH
KomneTeHTHOCTHAS VuTepripeTanua AaHHBIX M MCTIONb30BAHME HAYYHBIX JIOKA3ATENbCTB A 110-

JIy4€HMA BbIBOJOB, HAYYHOE o0 bsiCHEHME ABIEHUI

Kourekcr

MecTHbIil/HalMOHANILHEII, CBA3H HAYKKU M TEXHOIOTHI

YpoBeHb CIOKHOCTH

Bricokuit, Bospact yyammxcsa 13-16 ner, 8-10 knacc

®opmar orBera

3ajjanme ¢ pa3BEéPHYTHIM OTBETOM

O6bexT npoBepKu

AHaHHSHPOBaTb, WHTEPNPETUPOBATL JIAaHHbIE M [€/1aTh COOTBETCTBYIOLIUE
BbIBOJIbI

Tun sHaHMs CO,IIEP)K&T&JI!:HOC ,
CucreMa OLieHUBAHUSA bann Copep:xanmne Kpurepus
2 ITposenennl Bprumcnenus VM cienan apryMeHTHPOBaHHbBI BbIBOJ:

VcxopHas KOHIIEHTpaLus TOMyona paBHa

0,4 mmonb/n - 92 mr/mmons = 0,368 mr/n.
Crenenb o4ncTku 060MMu GUIBTPAMM IIPU ITOI MCXOLHON KOH-
LEHTPALIMY COCTAB/IACT NPUMEPHO 95 %, 3HAYUT, OCTATOYHAA KOH-
neHTpais OyzieT paBHa

0,368 mr/n - 0,05 = 0,0184 mr/n < 0,5 mr/n,
T. €. MeHbllle 3HaYeHMsA INpefieIbHO JOMYCTUMOI KOHIEHTpaIun
TO/Tyo/1a B BOJIE.
CnepoBaTennbHO, UCTIOMb30BATh UCCNIEflyeMble BOTOKHUCTbIE Mare-
PUasbl 71 OYUCTKU BOZIBI OT TOTYO/IA MOYKHO

1 JlaH YacTUYHO MOMHBINA OTBET: B pacyérax [ONylleHa MaTeMaTu-
yeckas omunbka, KOTOpasi He MOBAWAAA Ha MPaBUIBHOCTb BbIBO-
Ja O BO3MOXHOCTM MCHOb30BAHUSA MCCIAEJYEMBIX BOMOKHMC-
ThIX MAaTE€PUAJIOB /I OYUCTKH BOJbI OT TOMYO/A

0 Jlpyrue oTBeThI

3adaHue 5

CopepxarenbHas Ddusnuueckmne cUCTEMBI

ob1acTb OLIEHKN

KoMmeTeHTHOCTHaA VnTepripeTaums JaHHBIX M UCIOIb30BaHNE HAYYHBIX J0KA3aTeNbCTB YIS 110~
061acTh OLLEHKN JTy9eHNs BBIBOJ[OB, HAy4HOEe O0bACHEHUE SABICHUI

Konrexct MecTHbIiT/HalMOHA/TbHBII, OKPYJKaloLlas cpejia

YpoBeHb CIOKHOCTH

Cpennnit, Bospact yuyaimxcsa 13-16 e, 8-10 kmacc

Dopmar oTBeTa

3ajjanne ¢ pasBEPHYTHIM OTBETOM

O6mbexT npoBepku

AHanM3MpOBaTh, MHTEPHPETUPOBATh JAAHHBIE M JIEIaTh COOTBETCTBYIOLIME
BBIBOJIbI

Tun sHaunsa

CO}ICP)K&TCHI:HOE

Bann Copepxanue Kpurepus

1 JlaHa xapakTepucTHKa 1 IPOBEIEHO CPaBHEHME pereHepupyromein
criocobHOCTH 06pa3LoB Beex TPEX copHeHTOoB.

ToBopuTcs, 410 copbionHas éMKocTh 06pasiioB copbentos 1 u 2
MOC/Ie YeTHIPEX LIMK/IOB MCIOTb30BAHNMA CHU3M/IACh HESHAUUTENTBHO,
a obpasua 3 ymeHbLIMIACh TPAKTHYECKHM B 4 pasa. Takum obpasom,
06pasiipl 1 ¥ 2 XOPOIIO COXPAHAIOT PereHepUpYIoLIyIo CIOCOOHOCTh
NOC/Ie YeTHIPEX LMK/IOB MCIONb3oBaHuA, a obpaseln 3 Tepser eé
B 3HAUMTE/IbHON CTEIIEHN

0 Jlpyrue oTBeThI
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3adaHue 6

CopnepxarenbHast Dusuyeckme cuCTeMbl
06/1acTh OLIEHKH
KommneTeHTHOCTHAA VHTepriperaiysa JaHHBIX M MCTIONb30OBAHNE HAYYHBIX JI0KA3aTeNbCTB /IS 110-
0671acTh OLIEHKN JTy4eHWs BBIBOJIOB
KonrtekcT MecTHbIiT/HaLMOHANbHBII, OKPYKalolias cpefa
YpoBeHb COXKHOCTH Cpepmnanit, BodpacT yqamumxcs 13-16 nert, 8-10 knacc
dopmar oTBeTa apanne ¢ pasBEéPHYTBIM OTBETOM
O6bexT mpoBepKU AHanusupoBarbh, MHTEPNPETHPOBATh [JAHHBIE M JIelaTh COOTBETCTBYHOLIME
BBIBOJIBI
Tun sHaHuA Copnep)xareibHOe
Cucrema OLeHMBAHUS Bann Copepxanue KpuTepus
1 [oBOPUTCS, YTO YEM «CTapiue» 10 BO3pacTy HeTsAHAA IEHKA,

TEM XY K€ OHa yAaNAETCH C MOBEPXHOCTHU BOJIbI C MOMOLIBIO
NpencTaBI€HHbIX 06})33“03 COP&EH‘T 0B

0 Jlpyrue oTBeTHI




Kenc 9.

4YTO AEJIATb
CABTOMOBWUIbHBbIMW
LWIMHAMIA?

Bo BcéM mupe pacTér yucio aBroMobnieit, ne-
aToMy npobnema yTuamsauumn u nepepaboTku mmH
npuobperaeT 60/bIIOE SKOTOTMYIECKOE M IKOHOMM -
YyecKoe 3Ha4YeHMe JI/IA BCeX pasBUTHIX CTPaH Mupa, B
ToM yucie u psa Poccuu. 9ro cBAsaHo npex/e Bee-
IO C TeM, YTO BhIOpOIIEHHbIE HA CBA/IKY M3HOIIEH-
HBbI€ UIMHbI ABAAKTCA MCTOUYHMKOM NIHUTE/IDBHOTIO
3arpAsHEHMs OKpYJKalolllell cpefibl, TAK KaK pe3nHa
He IOJBepraercs OMONOTMYECKOMY Pas/IoKeHUIO,
a CKOIUIEHME PEe3MHOBBIX IMOKPBIIEK NpecTaBi-
er coboit yno6HOe MecTo I IPOXKUBAHUA 1IENIBIX
KOJIOHMI1 TPBI3YHOB M HaCEKOMbIX, MHOT€ 113 KOTO-
PBIX ABIATCA UCTOYHMKOM MH(EKIMOHHBIX 3200-
JIEBAaHMIA,

B 2019 ropy B Poccun BBeJieH 3anper Ha 3aXOpOoHeH1e 0TpaboTaHHBIX IIMH U MOKpbIiieK. OIHAKO yTH-
MM3aLMs M3HOIIEHHBIX IIMH — HerpocTas npobnema. Vx nepepaborka TpebyeT 60MbIINX 3aTpaT IHEPTUM.
Tem He MeHee CYLIECTBYIOT CI0CO0bI yTH/IM3aL UM U TTepepaboTKy aBTOMOOM/IbHBIX IMH, KOTOPbIE TO3BO-
JIAIIOT, C OJIHOM CTOPOHBI, IKOHOMMUTH MaTepUa/IbHBIE M SHEPreTHUECKUE PECYPCHI, a C APYTOM — YAYYLIUTD
9KO/IOTMYECKOE COCTOAHME OKPYIKAIOIEN CpeJibl.

3apaHue 1

[InHbl, BbIIIEAIIAE U3 SKCIUTYATAL{MN, ABJISAIOTCA MHOTOTOHHA)XKHBIM OTXO/I0M noTpebienus. B Hacro-
siliiee BpeMsi B MUPe MCITOB3YIOTCS PasimnyHble Coco6b! nepepaboTku M3HOIIEHHBIX HIMHHbIX MTOKPbI-
1IeK: BOCCTAHOBJIEHME TIPOTEKTOPA, TepMUYecKas 1epepaboTKa ¢ Lenbio MONyYeHUs IHEPrUM, MeXaHH-
4ecKoe M3MeJIbYeHHMe JIsl TIONyYeHUs PeSHOBOI Kpomku u Jip. OfHaKO HeKOTOPYIO YaCTh M3HONIEHHBIX
IIMH BBIBO3AT HA CBaJIKM.

B Tabnmie npuBeeHbl JaHHDBIE O KONMYECTBE M3HOIIEHHbIX LIMH B HEKOTOPHIX CTpaHaX u crocobax
obpaitenus ¢ HUMM®,

Crioco6 obpamenus ¢ M3HOMEHHbBIMM IUHAMM, %

Konuuecreo
M3HOMIEHHBIX ~ 3axopo- Boccranos-  Ilonyuenne
Crpana | Hony4yenue p
IIHH, HemMeHa | neHue pesnnosoii | Axcnopr | Ilpouee
TBIC. TOHH CBaNKax P HpoTeKTOpa KPOLIKH
Benmukobpuranus . 527 4,6 . 35,5 . 7.4 39,5 I 5:5 | 7,5
[epmanus ' 582 0 | 36,4 12,9 34,5 144 | 18
Wramus 421 0 55,6 6.7 C 285 | 40 5,2
Dpanums 457 0 49,7 ! 7.7 27,4 10,9 43
SAnoHusa 1000 ' 7,8 . 64,3 | 5,6 10,5 11,5 0,3

Kakue u3 npueedeHHbIX HUXe 8b180008 coomeemcmaylom OaHHbIM, NpeocmasaeHHsIM
8 mabnuye?



64 1. BbiBO3NMMble Ha CBA/IKyM LIMHBI TPEACTABIAIOT SKOMOTMYECKYI0 OMACHOCTh B CTPaHaX, yKa3aHHBIX

B Tabnuie.

2. IlepepaboTKa M3HOLIEHHBIX WIVH MO3BOMUT YAYYIIMTh HKONOTMYECKOE COCTOSIHNE OKpPYIKalowlei
cpefbl.

3. B 6onpmMHCTBE CTPaH MUPA M3HOLIEHHBIE IIMHBI MTO/IEXKAT 3aXOPOHEHMIO Ha CBAJIKaX.

4. B npepcTaBneHHbIX B Tab/uIle CTPaHax NMoJasisoniee 6OMbIINHCTBO M3HOMIEHHBIX LIMH MOIEKNT
nepepaborke.

5. VI3HOMmIEeHHbIE MINHbI UCIONB3YIOTCA /IS MONYYeHMsA SHEPIMM BO BCEX CTPaHAX, MpeJiCTaBIeHHbIX
B Tabnuie.

3apaHue 2

Cpok pasnoxeHKs BBIBO3MMBIX Ha CBalKM 13-
HOLIEHHBIX IIMH cocTaBnseT He meHee 100 ner.
Haxopsimecst Ha cBajKe IUMMHBI IIMTE/ILHOE Bpe-
M 3arpAsSHAIOT OKpYyXaloulyio cpeny. Kpome Toro,
IIMHBI 06/1a/1a10T BHICOKOI MOXKapOONacHOCTBIO.

B Tabmuue npuseneHsl faHHbie 0 BhIOpocax He-
KOTOPBIX BellecTB B aTrMocdepy Npu cropaHuu
YIS M MUSHOIIEHHBIX IMH™,

3arpsasHsioniee BelecTBO Cropanue yris CropaHue M3HOLIEHHBIX INMH
Cepa, % 2,0 1,3-2,2
3ona, % 11,3 12,5-18,6
IIuHK, 4./M/IH 4. BO3fIyXxa 27,2 9300-20 500
Xpom, 4./MJTH 4. BO3/IyXa 20,5 97
Huxenb, 4./M/TH 4. BO3yXxa 16,9 77
CBuHel, 4./MJH 4. BO3[1yXa 8,3 60-760
Kapgmuit, u./MTH 4. BO3/iyXa 0,91 5-10

Ha ocHosaHuu OaHHblX mabnuyel oxapakmepuslylime ¢ 3Kono2u4eckol MmOYKU 3peHus
8bI6pOCHI 8 ammocepy seujecms, 06pasyloOUUXCA NPU C2OPAHUU U3HOWEHHbIX WUH, 8 Cpas-
HeHUU ¢ 8blbpocamu, obpasyowWUMUCA NPU C2OpaxuU yess.

3apaHuve 3

VI3HOLIEHHBIE LIMHBI — [IeHHOE BTOPUYHOE CBIPbE, KOTOPOE MOXKET IOJIexKaTh nepepaboTke.
Ha guarpaMmax npejcras/ieHbl MCTIONb3yeMble B Poccuu crocobsr obpaiienus ¢ USHOLIEHHBIMY 1IN -
Hamu (puc. 1) u MeTofIbl nepepaboTKyM M3HOEHHbIX WnH (puc. 2)*.

v Kakue u3 npusedeHHbix HUXe 861860008 COOMBEMCMBYIOM pe3ysibmamam, npedcmasieHHsIM
'S Ha duazpammax?
§ 1. 3a mocnegame 10 €T KOMMYECTBO M3HOILEHHBIX IIMH YBeMUYMIOCh B Poccum npumepHo B 3 pasa.



¥ BblBO3 Ha CBaNKy 3
W UsrotoeneHne
pPesnMHOBOIR

® Usrotosnexue KoM
pesnMHoBOM
KPOLUKK M Mony4yeHue

u MonyyeHue SHEpPrum

63 IHEPruu

m BoccraHoBneHune ¥ MNpouee

npoTeKkTopa
Puc. 1. Crioco6b1 o6paltenns Puc. 2. Merops nepepaboTku
C M3HOIEHHBIMY mHaMu B Poccun, % M3HOIEeHHbIX mMH B Poccun, %

2. B Poccum npenmynecTBeHHAs YacTh M3HOIIEHHBIX IIMH He nepepabarbiBaeTcs M BHIBO3UTCA HA
CBaNKy.

3. CaMbIM NOMY/IAPHBIM CTIOCOO0OM IepepaboTKM MSHOMICHHBIX NH B Poccuu ABNSAETCA USTOTOBIEHNE
M3 HMX PE3NHOBOM KPOIIKM.

4, [pepnpusaTtis 1o nepepaboTKe M3HOLIEHHBIX IMH B POCCHM MCIIONB3YIOT MepeloBble TEXHOMOIMM.

5. B mocnegtue rogpt B Poccun HamMeTach TEHJEHIMA YBETUYEHUA O NONYYEHUA SHEPIUM U3
M3HOIIEHHbIX IIMH.

3apaHne 4

OnHMM M3 METOJIOB YTH/IM3AIMM W3HOMIEHHBIX IIMH AB/IAETCA MONYYEHME U3 HUX PE3SUHOBOM KPOLI-
KU, KOTOPYIO B [Ia/bHEIIIEM MOXKHO MCTIONIb30BATh JULSA MSTOTOB/IEHUS JIOPOXKHOTO MOKPBITHSA, TOKPHITHIA
s GyTOONBHBIX MOJIEH, TEHHUCHBIX KOPTOB M JIETCKMX IUIOMIA/I0K, 3BYKOM3O/NALMOHHBIX KOBPUKOB /A
KeNe3HOJOPOXKHBIX epeesnos u ap. B Poccun okono 23 % usHomeHHbIX nIMH nepepabaTbiaercs B pe-
3MHOBYIO KPOILKY.

B cocTaB aBTOMOOMIBHBIX MINMH TIOMUMO Pe3UHbI BXOJAT CTa/bHAasA MPOBOJIOKA, TEKCTU/IBHOE BOMOK-
HO, CaKa, a TAK)Ke Ipyrye HanonuuTenu u fobasku. B Mcnonb3oBaHHOI MOKPHINIKE [0/IS PE3UHBI COCTAB-
nAeT oKono 65 %.

[Modcyumatime, CKObKO pe3uHOB80U KPOWKU MOXHO NOAY4YUMb U3 1 M/IH MOHH U3HOWeHHbIX
asmomobUNIbHBIX WUH.

3apaHue 5

Mexannyeckoe usMenbYeHUe U3HOIEHHBIX LIMH MOXKHO NPOBOJIMTD KAaK IPY MOOXKUTEIbHBIX TEMIIe-
parypax, TaK ¥ C IpUMeHeHNeM KPHOTEHHBIX TeXHONOTUI™, T. €. IPU HU3KUX Temmeparypax. [l aToro
Pe3uHy OXJIAXAIOT 0 Temmeparypbl —60...~120 °C, ucronbsys, Harpumep, XXMAKWII a30T, TeMiiepaTypa
KHMIIEHMsI KOTOpPOro cocrasset —196 °C.

ObwacHUMe, noyemy Kpuo2eHHbIl memod obnez4aem Npoyecc MexaHuUyecko20 usmesbyeHus
pe3uHel.
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3apaHve 6

Cxuranne NSHOLMIEHHBIX LIMH C 1e/IbI0 OTYYeHNA SHEPTMM Ha NPOTAXEHMM HE OJHOTO JIECATKA JIeT
MCTIONIb3YeTCs BO MHOTMX CTpaHax Mupa, OIHAKO IPH CrOpaHuK IiME 0OpasyeTcs YpessbluyaiiHo MHOTO
BCEBO3MOKHBIX TOKCUYHBIX COEIMHEHNMI, B TOM YMC/Ie KAHIEPOTEHHBIX, a TAKKe COSAMHEH NI, BHI3bIBA-
IOIMX TOABIEHNE KMCTOTHBIX o€, [1na 6e3onmacHoit paboThl TAKMX YCTaHOBOK HeOOX0MMa cucTema
ry60KOit 09NCTKM BEIOPOCOB, YTO TpebyeT 3HAUNTE/IbHBIX KalUTaMOBIOKEHIMIL

Ha amnarpamme npejicTaB/ieH TUNMYHBIN COCTAB IIMH IETKOBOTO aBTOMOOM A" .

3%

28%

4% 10%

B CUHTETHYECKMRA KayuyK
W Hatypanshbifi kay-yx
u Crans ‘
® TekcTunb

m Cama

B CMAM2I0WMHEe MaCna M ADYTHE

HedTexummseckue nobasku
® Cepa, oNoMa umsxa

Yyumeisaa cocmas wuH, o6vACHUME, noyemy CxueaHue USHOLWEHHBIX WUH cnocoﬁcmsyem

0bpazosaHuto Kucs1iomHelx doxaded.

MeToanyeckmne KOMMeHTa pun

IIpobnema yTunmsaumyu u repepaboTKu IMIMH
npuobperaeTt 60/IbIIOE IKOMOTUIECKOE U IKOHOMM-
4yecKoe 3Ha4yeHue JI/IA BCeX PasBUTBIX CTPaH MMPa,
B TOM uncie u ans Poccun. VMimensno artoit npo6ie-
Me ITOCBSILeH0 KOMIIIeKCHOe 3amanne «YTo jenarn
C aBTOMOOMIBHBIMY HIMHAMU?»

Komnnekc 3aanmii coctouT u3 6 3afauuii, Ha-
NpaBAeHHBIX Ha GOPMUPOBaHME PA3TUYHBIX yMe-
HUIT, CBA3AHHBIX C €CTECTBEHHOHAY4YHOH rpamoT-
HOCTBIO. BpinonHss 3ajaHue, ydaumecs MOryT
NpOABUTH YMEHMS aHAIM3UPOBATh M MHTEPIIPETH-
poBaTh JaHHbIE, [Ie/laTh BbIBOJbI, [IPMMEHATD MMe-
IOLMECs eCTeCTBEHHOHAYYHbIE 3HAHNA B HE3HAKO-
MOIJT CUTYaLUK, OTTHYHON OT y4eOHOIA.

3aganus 1, 2 u 3 OTHOCATCA K KOMITETEHTHOCT-
HOI 06/acT «MHTepIpeTalus JaHHbIX U UCIIO/Ib-
30BaHME HAYYHDBIX [JOKA3ATE/IbCTB Ul MOMyYeHus
BBIBOZIOB». DTH 3aJJaHUs HAIIpaB/IeHbl Ha GopMu-
pOBaHME YMEHMI1 aHANM3UPOBATh, MHTEPIIPETUPO-
BaTh [JaHHbIE, IPEJCTAB/IEHHBIE B pa3m4Hoil Gop-
Me, M [IeflaTh Ha OCHOBE 3TOTO aHa/iM3a BbIBO-
nbl. B sajanum 1 yvammmcsa Hao IpoaHanusupo-
BaTh JlaHHBIE O criocobax obOpaleHns ¢ U3HOLIEH-

HBIMI IINHAMM B HECKOMBKMX CTpaHax u BpIOpaTh
BBIBOJIbI-Y TBEPA/ICHMA, KOTOPHE XapaKTepu3yIoT
cocrosHMe npobnemst ux nepepaboTku M yTUIHN-
sauuu. B sapanmm 3 tpebyerca mpoanammsmpo-
BaTh MHpOpMAIMIO O cnocobax obpamenns ¢ us-
HOLICHHBIMY [IMHAMM ¥ METOMAX X nepepaboTku
B Poccun. BosMOXHOCTS Cropasms M3HOIIEHHbIX
IIMH, BBIOPOIIEHHBIX Ha cBanAKy, oOycnoBnMBa-
€T 3arpAsHEHME OKPY/Kalouien cpebl MPOJyKTaMu
uX ropenus. B sajjannm 2 ¢ passEpHyTHIM OTBETOM
Tpebyercs Ha OCHOBE aHanAM3a JAHHBIX TaOAMLbI
0XapaKTepu3oBaTh M CPABHMTL € IKONOTHYECKON
TOYKM 3peHNMs BBIOPOCH 3arpASHAIIIMX ONACHBIX
BEIECTB, 06pa3yIONIMXCH IIPH CrOpaHmy YI/is M u3-
HOIIEHHBIX II1H.

3amanus 4, 5 1 6 COCTaBAAIOT TPYNITY 3aJaHNI,
OTHOCAIIMXCA K KOMIETEHIINN «Hay4yHOe JcCile-
[IOBaHME» M HAIIpaB/ieHbl Ha GopmupoBanye yme-
HUsl TIPUMEHATH COOTBETCTBYIONINE €CTECTBEHHO-
Hay4yHble 3HaHMA WA o6bsAcHenus $akToB, sBIE-
HUIA, Ipolteccos. B saganun 4 neobxommumo npose-
CTU Pacy€Thl i ONpe/ie/IeHHs MACChli PE3NHOBOM
KPOLUKM, KOTOPYIO MOXKHO MONYYMTH B Pe3ynibrare




nepepabOTKM M3HOIIEHHDIX IMH. 3aJaHus, CBA3aH-
HbIE C MATEMATUYECKUMU BHIYMCIIEHMUAMM, JlaXKe ca-
MBIMH MPOCTENIINMM, BBI3bIBAIOT Y yHallUXcs 3a-
TPYAHEHMA, TI03TOMY CI0XKHOCTh JAHHOTO 3a/jaHuA
MOYKHO OXapaKTepuaoBaTh Kak BbICOKyio. B 3aza-
Hiy 5 Tpebyerca 06bACHUTD, MOYEMY IPU HU3KUX
remnepatypax (-60...-120 °C) npouecc MexaHu-
YECKOTO M3MEIbUEHMA I[IMH 3HAYUTENbHO obrer-
YaeTcs M0 CPABHEHMIO C MONOXKUTENbHBIMU TeMIIe-
parypamu. B sajjanun 6 Ha ocHOBe aHa/nM3a coOCTa-
BA LIMH JIETKOBOTO aBTOMOOM /IS, NPUBEJEHHOTO HA
fMarpamme, y4aIMMcsa MpejaraeTcs 00bACHUTD,
[OYEeMY CKMTaHME M3HOIIEHHBIX MIMH CHOcobHOo
NpUBeCTH K 06pasoBaHMIO KMCTIOTHBIX JIOXK/IE.
3aanns 2, 4-6 TpebyIoT pasBEPHYTHIX OTBETOB,
4TO OOBIYHO BBI3BIBAET Y yHAIIMXCA 3aTPYAHEHMUS.

[IpuMeHeHMe TaKuX 3a/1aHNIT HEOOXOAMMO, TaK KaK
UX BBHINONIHEHNE CrocoOCcTBYeT (OPMUPOBAHUIO
MeTaIpefMeTHOIO YMeHMs UCIIONb30BaTh ajeKBaT-
Hbie pe4yeBble CPefiCTBA JUIA BhIPasKeHUs MBICTEN, B
TOM YMC/Ie B TUCBMEHHOI opMe.

KommnekcHoe sajanmne «Urto fienath ¢ aBTOMO-
OUIbHBIMM  LTMHAMU» HOCUT MEXIMCIUIIINHAP-
HbIIT XapaKTep 1 UMeeT HeroCpeCTBEHHOEe OTHOLIE-
HUE K COCTOSHUIO OKPY Kalollel Cpe/ibl, BANAIOLIEMY
Ha 37[0POBbeE YeTIoBeKa. ITO 3aJlaHNe MOXKeT GBITh MC-
TI0/Ib30BAHO TIPY M3y4deHun reorpadmu, GuonOrun,
XUMUM, IKOJIOTUH, TIPU PACCMOTPEHMM IKOJIOrUYe-
CKMX Npo67iem, CBA3aHHBIX C 3aILMUTO OKPY Kalomei
Cpefibl OT aHTPOMOT€HHOTO 3arpA3SHEHMsA, a TaKKe
npyu usydeHnn Tem «Cepar B Kypce Xumun 9 Kiacca
n «Kayuyku» B Kypce xummun 10 kmacca.

Xapakrepuctmka safaHuin u cucTema ux oL eHNBaHNA

3adaHue 1

CopeprarenbHas DusnuecKme CMCTEMbI

obmacTh OLIEHKH

KommnerenTHOCTHas VHTepripeTanus JaHHBIX U UCIO/NIb30BAaHME HAYYHBIX IOKA3aTeMbCTB JUIA MO~
06/1aCTh OLIEHKH JIy4eHMs BBIBOJIOB

Konrekcr I'no6anbHbli, OKpysKalolas cpena

YpOBEHb CIOKHOCTH

Cpepuuit, BospacT yqaumuxca 13-16 ner, 8-10 knacc

Dopmar oTBeTa

33113HH6 C BbIﬁOPOM HECKOJIbKMX BEPHBIX OTBETOB

Ob6bexT npoBepku

AHaHHSHPOBaTb, MHTEPNPETUPOBATL JaHHBIE U [ieNIaTh COOTBETCTBYIOLIME
BbIBOJIbI

Tun sHanusa

CopepskaTenbHoe

Cucrema olleHMBaHUA

Bann Copeprkanue Kpurepus

1 Boibpanbl yrBepikaenns 4, 5. Jlpyrue He BbiGpansbl

0 Jlpyrue oTBeThbI

3adaHue 2
Copep:xarenbHas Dusnyeckue CUCTEMBI
06/1acThb OLIEHKH
KommnerenTHOCTHAA WHTepnperanys JaHHBIX ¥ MCIIONb30BaAHME HAYYHBIX JJOKA3aTENbCTB /A 110~
00/macTb OLLEHKHN NyueHNs BbIBOJIOB
Konrekct MecTHBII/HALMOHATbHbII, OKpYJKalouas cpesia

YpoBeHb C/IOKHOCTH

Cpepnuuii, Bospact yyaumxca 13-16 ner, 8-10 knacc

Gopmar oTBeTa

3ajanne ¢ pasBéPHYTHIM OTBETOM

O6bexT npoBepKu

AHa/nM3upoBaTh, MHTEPNPETUPOBATH JAHHBIE W [E€NaTh COOTBETCTBYIHOLINE
BBIBOJIbI

Tumn sHaHusA

CO,E[EPH( dTE€NbHOE

CucreMa olleHMBaHUA

bann CopepikaHne Kpurepus

1 [oBOpHUTCA, 4TO NPU CrOPaHMM WSHOILEHHBIX IIMH BBIIENAAETCA
3HAYNTENILHO GOMblle BPEIHDIX BEIIECTB, YeM MPY CrOPaHUM YITIS.
[ToaToMy ¢ 9KONIOTMYECKOI TOUKM 3PEHMA CTOPaHNe ILIMH MPeCTaB-
nsieT 6O/1bIIYI0 ONTACHOCTD, YEM CrOPaHue YI7is

0 [lpyrue oTBeThl
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3adaHue 3

CopeprkarenbHas
06/1acTh OLIEHKM

Dusuyeckye CUCTeMbI

KoMreTeHTHOCTHAS
06macThb oLieHKHN

MHTepHpeTaHﬂﬂ AaHHBIX M UCMO/MB30BaHME HAYYHBIX JOKA3aTENbCTB /1A 110~
JIy4€HUA BHIBOJOB

Konrekcr

MecTHblIi1/HalMOHA/IBHBIN, OKpY)KaloLlas cpefa

YpOBEHb C/TOXKHOCTH

Cpejanit, Bo3pacT ydamuxcs 13-16 ner, 8-10 knacc

@dopmar oTBeTa

Sananne C BbIﬁOpOM HECKOJIbKMX BEPHBIX OTBETOB

O6bexT npoBepKn

Hpumeﬁerme COOTBETCTBYIOIIMX €CTECTBEHHOHAYYHBIX 3HaHUH

Twun snanus Copeprkare/ibHoe
bann Copep:xanue Kpurepus
1 Boibpanbl yrBepxkenus 2, 3. Jipyrue He Buibpannl
0 HApyrue orBeTHl
3adaHue 4
CopnepkarenbHas @u3niecKne CUCTEMBI

06macTb OLEeHKN

KommnereHTHOCTHAS
06/1acTh OLIEHKH

Hayunoe o6bsicHeH1e ABIEHMIT

Konreker

MecTHbIi1/HalMOHATbHBII, OKPY Kalomas cpeia

YPOBCH]) CIOXKHOCTH

Cpepnuit, Bospact yyaiuxcs 14-16 net, 9-10 xnacc

dopmar oTBeTa

3ajjanne ¢ pa3BéPHYTHIM OTBETOM

O6bekT npoBepKH

HPHMCHHTB COOTBETCTBYIOLIHME SHAHWA

Tun 3HaHuA CopepxartenbHoe
Cucrema olleHMBaHMsA Bann Copepxxanue Kpurepus
2 IIpoussenennl pacuéTsl:

M3 1 MIH TOHH M3HOUIEHHbIX ABTOMOOMIBHBIX IHMH MOYKHO TOTY-
yuthb 10,23+ 0,65 = 0,1495 = 0,15 M/IH TOHH PE3UHOBON KPOIIKK

1 ,U;OIIYLU,EHa MaTeMaTm4yeckas 0111]*161(3, KOTOpasa HE NMOBIMANA Ha
CMBIC/T OTBETA

0 Jipyrue oTBeTHI

3adaHue 5

CopepxarenbHas
o6nacTb OLIEHKH

Dusuyeckue cUcTEMBbI

KommnereHTHOCTHAA
0611acTh OLEHKN

Hayunoe o6bsicHenne siBeHmi

Konrekcr

MecTHbIi1/HalMOHATbHBIN, CBA3H HAYKM U TEXHONOr M

YpoBeHb COXKHOCTH

Cnoxupli, BospacT yyaumxcs 13-16 ner, 8-10 xnacc

Dopmar oTBETa

3ajjaHne ¢ pasBéPHYTBIM OTBETOM

O6BexT npoBepKH

HPHMEHHT]: COOTBETCTBYHOIIME €CTECTBEHHOHAYYHBIEC SHAHMA

Twun sHanus CopepxartenbHoe
Cucrema oreHMBaHUA bann Copepxanue Kpurepus
1 I'oBopuTcs, yto npu remneparype -60...-120 °C pesiHa CTAaHOBUT-

CA XPYTKOIA, 4TO 06/IErYaeT MpoIIece €€ MeXaHMIeCKOT0 H3Me/IbYeHMs

0 IIpyrue oTBeTHI




3adaHue 6

ConepkaTenbHas
06/1acTb OLIEHKM

Dusmueckue cucTeMbl

KomnerenTHOCTHAA HayuHoe ob6bsicHenue siBleHnit
0611acTh OLEHKM
KonTtexcr MecTHbI#/HallMOHANIbHBI, OTTACHOCTH M PUCKM

YpoBeHb CITOXHOCTH

Boicokuit, BospacT yuammxcs 14-17 ner, 9-11 knacc

dopmMar orBera

3apanue ¢ pa3BEéPHYTHIM OTBETOM

O6beKT mpoBepKu IIpuMeHATD COOTBETCTBYIONIME €CTECTBEHHOHAYYHbIE SHAHUA
Tun 3Hanus CopepxateyibHOE
Cucrema oreHNBaHUA Bamn i Copepxanne KpuTepus
2 ToBopuTcs, 4TO NP CrOPaHUM Cepbl, BXOJAIIEN B COCTAB PE3UHbI,

obpasyerca cepumctbiit ra3 SO,. CepHUCTBIN ra3 ABAAETCA Of-
HOM M3 TPUYMH BOSHUKHOBEHUA KMCIOTHBIX IOXK/IeH, TaK KaK pacT-
BOpsieTcs B Bojie ¢ 06pasosanuem cepuuctoit kucnorst H SO,

1 JlaH yacTMYHO BEpHBIN OTBET: YKa3aHO, YTO MPH CrOPAHUU CEpPbI
obpasyeTcs BenecTBO, BhI3bIBAIOIee KUCIOTHbIE JOXK/N, HO IPO-
JYKT cropanus (CEpHMUCTBIM ras) M NPOAYKT €ro B3auMOMeNCTBUA
€ BOJIOV (CepHMCTas KUC/IOTA) He Ha3BaHbI

0 Hpyrue orserst
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| Kenc 10.
YINMEPOAHDBIE HAHOTPYBKWU -
MATEPUAJIbl BYAYLWIEIO

[lns pasBUTHA MPAKTUYECKH BCEX OTPACIIeit 9KO-
HOMMKM He06XOAMMBI HOBBIE MaTepHaIbl, 06/1a1a10-
11[}1€ BbICOKMMM 3KCIUTyaTalIOHHbIMU CBOMCTBAMIM.
K ux uncmy MOXXHO OTHECTH MaTepHarbl, COfepKa-
1€ B CBOEM COCTaBe yITIepojiHble HAHOTPYOKM.

Yrnepopnas nanorpy6bxa (YHT) - ogna us anno-
TPOIHBIX MOfM(UKALMI yriepopa. ITo ronas Iy-
JIMHAPUYECKasA CTPYKTypa AnameTpom ot 0,5 HaHO-
MeTpa 10 HECKOTTbKMX [IeCATKOB HAHOMETPOB U JI/IN-
HOJ1 OT OJJHOTO MMKPOMETpa JI0 HeCKONbKIX CAHTHU-
merpoB. HanoTpy6xu npepncrasnsior coboit cBép-
HYTYI0 B OWIMHAP rpadpmToByI0 MIOCKOCTh. B 3a-
Bucumoctn ot umcna cnoes YHT paspgensiorcs na
onnocnoitabie (OYHT) u muorocnoitasie (MYHT).

Hanotpy6xu orkpsin B 1991 rogy simonckuit yuensiit C. Mpxuma, Vicnapsas rpadut B s/eKTpudecKoii
AYTE, OH MOTYyHNI 0Ca10K, CDCTO}ILL[HIT[ 13 MUKPOCKOTIMYECKNX HUTe 1 BOMOKOH. B aToMm ocCagke C IIOMO-
1IbI0 37IEKTPOHHOr0 MuKpockona C. VMpkuma Brepsbie 06Hapyun HaHOTPyOKku. DT HaHOTPYOKM cO-
lepyKaay pasHoe KOMUYeCTBO CI0EB U ObI/II MHOTOC/TIOMHBIMML.

HanoTpy6ku o6mafalor MHOTMMM YHMKa/IbHbIMU cBOVicTBaMu. OHM MMEKT OYeHb BBICOKYI) MeXa-
HUYECKYI0 TIPOYHOCTD; B 3aBUCUMOCTM OT CTPOEHMUA MOTYT IPOABIATH KaK METaJ/UTMYECKYIO IPOBOJIN-
MOCTb, TaK M IOTYIIPOBOAHMKOBbIE cBOiicTBA. YHT 06/1ajalor BBICOKOPa3BUTOI IIOBEPXHOCTHIO M I1O3TO-
MYy POABIAKT BbICOKKE a,[{COpﬁL[HOHHbl& CBOIICTBA — CHOCO6HOCTb NnornoniaTb MOHEK}’HI)I XMMHWYECKHUX
BemecTs. KaHaznbl BHYTpU TPYOOK MOKHO 3alO/THUTh MOMEKY/IAMM Pas/IMYHBIX BELIECTB, YTO MO3BOJIA-
eT ucnonb3osarh YHT B kauecTBe KOHTEIHEPOB /15 XpaHeHUs ra3000pasHbIX XMMNYECKIX COeMHEHMI
I aKTUBHBIX MOHEKYH.

Hanotpy6xu, o6as/ieHHbIe B CaMble pas/iAYHble MaTepyuasbl B 04eHb HeGOIbIIOM KOMMYECTBE, 3Ha-
YUTEIbHO YTY4lIaloT UX cBoiicTBa, HaHOTPYOKM criocobHbI 06pa3oBeIBaTh KOMIUIEKCH CO MHOTUMM Jie-
KapCTBEHHBIMM BELIECTBAMY, YTO IIO3BOJISIET UCTIONB30BATh MX B CUCTEMAX aJPeCHOIT JOCTABKM JIEKApCTB
BHYTPM OpraHu3Ma Ye/loBeKa.

YHuKanbHble 3/IEKTPOHHBIE CBOWCTBA HAaHOTPYOOK HAXO[AT NMpHUMEHEHMEe B AMOJAX, TPAH3UCTOPAX,
3/IEKTPOHHBIX IYLIKAX ¥ 30HAOBBIX MUKPOCKONax. Mexanuyeckas NpoYHOCTb HAHOTPYOOK MCIO/Nb3YeT-
Csl B KOMITO3UTHBIX MaTepuanax, 13 KOTOPbIX MOKHO M3rOTaB/INBATh CBEPXJIETKME M CBEPXIIPOYHBIE TKa-
HM JUISA OIeXK/Ibl TIOXKAPHBIX M KOCMOHaBTOB, HaHOTPYOKNM — OfIMH M3 BaXKHBIX KOMIIOHEHTOB 9/IeKTpOMe-
XaHMYECKNX HAHOYCTPOIICTB.

3apaHue 1

[lns HaHOTPY6OK XapaKTepHa HU3Kas IVIOTHOCTD — 1,4 r/em?® iyt ogHOCIoiHBIX U 1,8 r/cM? s MHOTO-
C1oitHbIX. B Tabnuile npencTapnensl BaskHelmme GU3NKo-MexaHuIecKne CBOMCTBA HEKOTOPBIX MaTepua-
JIOB, COfiepyKalux yrinepon’.

Ipourocme Ha pacmsxcexue ONpefieNIAeTcA Tpe/ieNbHbIM 3HaYeHUeM CU/IbL, TTPU KOTOPOI MPOUCXO-
JIUT PaspbiB MaTepuana, MOOyib Ynpyzocmu XapakTepusyeT Croco6HOCTh Marepuana ynpyro pedop-
MUPOBATLCA MPU MPUTOKEHUN K HeMY CUJIbL. YOenvHas npo4Hocms — 9TO HpefeN NPOYHOCTH MaTepu-
aja, OTHECEHHBI K ero MIOTHOCTH. YOenvHvlii MoOyns ynpy20cmu — 9TO OTHOINEHUE MOJY/SA YIpPYyro-
CTM K IJIOTHOCTH. YeM Bbillle 3HAYEHMs ITUX IOKasaTeseil 1711 KOHKPeTHOro MaTepuana, TeM TydIIuMU
usuKo-MexaHNIeCKMMU CBOMCTBAMU OH obJaziaer.




Do Yrneponucras Yrnepojaubie
MeXaHu4YecKoe POX Ipadur POAR OYHT MVYHT
. CTaNb BOJIOKHA
CBOJICTBO
HpormocTs B 0,4 100 3-7 300-1500 300-600
pactsokenne, I'Tla
Moy 200 1000 200-800 1000-5000 500-600
ynpyroctu, ['Tla
YepsHaA 0,05 50 2-4 150 750
NIPOYHOCTH, ['Tla
VaenbHbIn
MOMYb YTIPY- 26 500 100-400 500-2500 250-500
roctu, [Tla F
[TnoTHOCTH, T/CM? 7,7-7,9 2,08-2,23 1,7-1,9 1,4 1,8

Ha ocHoeaHuu npedcmasneHHoU UHGopMayuu u O0aHHbIX mabnauysl coenaume npeono-
JIOXKeHue, noYemy HaHompybKu umerom nepcnekmusy npuMeHeHus 8 cocmase Mamepuanos,
UCNO/b3yeMblx 8 pasnu4HbIX 061aCMAX MeXHUKU U NPOMbIUWIeHHOCMU.

3apaHue 2

B nponecce nccnenoBanns puaMKo-MeXaHNYECKNX CBOIMCTB HOBBIX TBEP/IBIX IOIMMEPHBIX KOMIIO3MT-
HBIX MaTepHasIoB, COlepXKaluX 06aBKM MHOTOC/IONHBIX YIIEPOAHBIX HAHOTPYOOK, yueHbie Onpefe/sin
MX MPOMHOCHb npu pacmsxiceruu. Yem Gonbliee sHaYeHUe UMEET IPOYHOCTD NPU PACTAKeHUM 06pasia,
TeM Bbille ero (GM3MKO-MeXaHM4YecKue CBOMCTBA. Pe3y/brarhl MCC/IEOBAHMIA IPECTaBICHbI HA J{Ma-
rpamme”.

MNpousocTs npw pacTamennu, Mia

0,00 005 0,410 020 030 040 050 060 070 0,80

CopgepiaHue MHOrocN0MHbIX yraepogaHbiX HaHOTPY6OK B nonumepe, %

Kakue u3 npueedeHHbix HUXe 86180008 MOXHO COelamb HA OCHOBAHUU AHANU3A OAHHBbIX,
npedcmasneHHbIX Ha duazpamme?

1. VBenuueHue copepKaHusi MHOTOC/IONHBIX YIIEPOAHBIX HAHOTPY6OK B obpasimax B MHTEpBaje
ot 0,05 1o 0,80 % nPAMO NPONOPLMOHAIBHO YBEINYNUBAET MPOYHOCTD IPU PACTKEHNU 00PA3IIOB KOM-
MO3UTHBIX MaTepUasos.

2. BBefieHe MHOTOC/IOMHBIX YITIEPOJIHBIX HAHOTPYOOK B COCTAB MOMMMEPHBIX KOMIOSUTHBIX MaTepu-
Q/IOB YBEIMYMBAET MX TEPMOCTOMKOCTB.

3. MakcHMa/IbHYIO IIPOYHOCTD IIPY PACTSDKEHMM HMEIOT 06Pasiibl KOMITOSUTHBIX MATEPUAJIOB, B KOTO-
PbIX COfiepyKaHie MHOTOCTIONHBIX YI/IepOiHbIX HaHOTPY6okK coctasset 0,60 %.

A

KEUC 10




72

KEMNC 10

4. YBenuueHnue cofieprkaHus MHOTOCTOMHBIX YT/IEPOIHBIX Hanotpybok ot 0,50 go 0,80 % mpusoaut
K 3HAYNTETBHOMY CHIKEHMIO TBEPAOCTH 06Pa3LOB MONMMMEPHBIX KOMITO3UTHBIX MaTEPUATIOB.

5. BBegenne 106aBOK MHOTOC/IOMHBIX YTTIEPOJHBIX HAHOTPYOOK B COCTAB MOMMMEPHBIX KOMIIO3UTHBIX
MaTepHasoB IO3BOJIAET PEryIMPOBATh MX IPOYHOCTD TIPH PaCTKEHNN,

3apaHue 3

B coBpeMeHHBIX TEXHONOTMYECKUX TIpoleccax 06paboTKM MeTa/IOB B MaUIMHOCTPOUTENbHBIX U Me-
TAJUTyPrUdecKuX MpON3BOJICTBAX IIMPOKO MCIONB3YIOTCHA cMasouHo-oxnaxawomue xuaxoctn (COXK).
VX npuMeHeHMe CIIOCOOGCTBYET CYIeCTBEHHOMY YBEMTUYEHMIO CTOMKOCTH MHCTPYMEHTOB, IOBBIIIEHUIO
kagecTsa obpaborku. Ocuosoit s COX cnyxar MuHepanbHble Mac/a, B KadecTse 06aBOK MCTIONb3YIOT
CMHTETHYECKHE BEIlleCTBa, PAaCTUTE/IbHBIE M )KMBOTHBIE Mac/Ia, IMY/IbraTopsl, 6akTepuunasl. B npouecce
ucnionb3osanns COXK 3arpA3HAIOTCA U TOABEPraoTcsa GUOMOPaKeHNIO, B Pe3y/IbTaTe Yero OHU CTAHOBAT-
Cs HENIPUTOHBIMI J/IA1 [Ia/IbHEMIIEro UCIIOMb30BAHMUA.

Vyénble MCCIefoBanM BO3MOXKHOCTD MPUMEHEHMsI MHOTOC/TONHbBIX YITIePOJHBIX HAaHOTPYOOK B Ka-
gectBe GakrepuunaHbix f06aBok B COX ¢ nenbio ymensuenua ux 6uonopaxenus. B COXK Bpoaunm
1o6aBKM MHOTOC/IOMHBIX YIZIEPOIHBIX HAHOTPYOOK, a Takxke UX 06aBKM B COYETAHUM C OPraHMYECKIM
BewecTBoM — TpustanonamuuoM (TOA). Crenens 6uonopaxenns COX onpepensnu B 6annax rno nsme-
Henmio okpacku COXK B mpucyTCTBUM MHAMKATOPA, MCIIONbL3YsA COOTBETCTBYIONIYIO IIKAMYy:

1 6an — OTCYTCTBME MMKPOOPraHM3MOB;

2 6amia - yoBIeTBOpUTeNbHasA 6MOCTOMKOCTD;

3 6anna — Hey/[OB/IeTBOPUTEIbHAsL OMOCTONKOCTD;

4 6anna — nonHoe Guonopaxenue.

Peaynbrarbt 6uonornyeckoro nopaxkernsa COXK ¢ mobaBkamu HanOTpy6OK M offHOro M3 Hamubonee
YacTO MCTIONb3yeMbIX OaKTEPUIIMIOB NIpuBefieHsl B Tabnuie”.

Bexsepminn Buonopaxxenue, 6ann
30cyr. | 60cyr. | 90cyr. | 120cyr. | 150 cyT. | 180 cyT.
bes 6akrepuummga 1 2 3 3 4 4
Haubonee yacTo ucnonb3yemblit 0 0 1 1 5 3
Gakrepuius
MVYHT 0 0 0 0 0 1
MVYHT + TOA 0 0 0 0 0 0

Ha ocHosaHuu O0aHHbIx mabnuysl coenatme 861600 06 3¢hthekmusHOCMU MHO20C/IOUHbIX
yenepooHbix HaHompy6ok 8 kavecmae bakmepuyuoHsix dobasok 8 COX. Pacnonoxume uccre-
0osaHHble 6akmepuyudsl 8 pAd NO yMeHbWEeHUIO 3hhekmusHOCMU ux 8030elicmaus Ha MUKpO-
Op2aHU3Mbl.

3apaHve 4

Bo MHOrMX OTpac/sAxX MPOMBILIIEHHOCTH, HAIPUMEp IMHHOM, 06yBHOM, KabenbHOI, TpebyloTcs 0co-
6ble CBOVCTBA Pe3sMHOTEXHUYECKMX MaJie/uit. [I1st oydeHus MaTepuaa ¢ 3ajlaHHBIMU CBOMCTBAMM B pe-
3MHOBYIO CMECh BBOJAT PasinyHble JO6aBKM.

ITpu M3ydeHnn BO3MOKHOCTH MCIIONb30OBAHNUA B KauecTBe 06ABKYM B PE3UHOBYIO CMECH YITIEPOAHBIX
HaHOTPY6OK GbITM M3rOTOB/IEHBI KOHTPO/IbHBIE 06pasiibl Kayuykos 6es fo6aBok HaHOTPY6OK 1 06pasibl,
cogepkamme 4 % nanorpybok. CBoiiCTBa MoMy4eHHBIX 06pasioB KaydyKoB ¢ o6aBkamu HaHOTPY6OK
un 6e3 106aBOK CpaBHMBA/IM C HOPMATUBHBIMM ITOKA3aTEIAMH, ONPE/IENAEMbIMM TOCYIaPCTBEHHBIM CTaH-
fapToM. PesynbraThl MCCIEIOBaHMIl TIOKa3anu, YTo Jo6aB/ieHne B Pe3SMHOBYI0O CMeCh HaHOTPY6OK B KO-
nnyectse 4 % MO3BONAET MCTIONB30BATDH MOyYEHHbIE KayYyKH MPY U3TOTOBIEHNUM PEe3SUHOTEXHUIECKMX
usgienuit s o6yBHOI 1 KabenbHOI TTPOMYKIUM.



[MosacHume, ¢ kakou uenbio npu nposedeHuU SKkcnepumeHma:
a) ucnosnbL308aNUCL KOHMPObHbIE 06PA3Lbl KAYYYKOS;
6) ceolicmea nosyyeHHbiX Kay4yKo8 CpagHU8asu ¢ HOpMAamueHbIMU NOKAasamenamu, onpede-

NIAeMbIMU 20Cy0apcmeeHHbIM CMaHoapmom.
a)

6)

3apaHme 5

Yyéunie TOYyHYW/IN HOBBIE NMO/IMMEPHBIE KOMITIO3SUTHBIE MaTEePUaAbl /IS M3rOTOBJAEHWUA TTOTMMEPHBIX
cTékon. B cocraB HOBBIX MaTepuaion Ob11 BBE;IEHbI ,uoﬁam(u MHOT'OC/IOMHBIX HaHOprﬁﬂK B Ppa3HOM KO-
UYECTBE M MCCIeOBaHbl MX ¢n3nxo~mexannqecxne CBOMCTBA — NpovHocMb NPU PACMANEHUU. ,D,HH ns3s-
MEpEeHUA IMPOYHOCTH P pacTAKEHUN oﬁpaaum pacTaAruBamm c MOCTOAHHOM CKOPOCTBIO U OIIPENEIATIN
MaKCMMa/IbHYIO HarpysKy, KOTOpY10 BblJIEpKMBAET oﬁpaaeu A0 pa3pbiBa.

Onuwume npogedéHHbie Y4EHbIMU UCCcnedo8aHus. [na amozo donosHume npednoxeHue,

8bI6pas (hpasel U3 cNUCKa.

WccnepoBanus NMOIMMEPHBIX KOMITIOSUMTHBIX MATEPHUAIOB NNPOBOAMINCH B LE/IAX ONIPENENIEHNS 3aBI-

CHMOCTH MX

oT

1) CKOPOCTb PacTAKeHNs;

2) Temreparypa;

3) paBnenne;

4) NPOYHOCTD MPU PACTHKEHNUH;

5) copiepyKaHne MHOTOCTIOMHBIX YI/IEPOAHBIX HAHOTPYOOK.

MeToanuyeckmne KoMMeHTapumn

Komnnexc sajanmit «Yrnepojnbie HaHOTpPYO6-
Ku - matepuanbt Gyzymero» cpssan ¢ paspabor-
KOJ MarepuanoB, o6maflalolmuX YHUKATbHBIMM
cBocTBaMyu. MOXHO CKasaTh, YTO C 3TMMMU MaTe-
puanamMu CBA3aHO PasBUTHE MPAKTUYECKH BCEX OT-
paciieii IpOMBIIIJIEHHOCTH, CTPOUTENBCTBA, MEIU-
IIMHBI M 9KOHOMMKM B 1enioM. IIpu BeInonHeHMM
3aflaHuA ydal[uecs MOTyT NpOAEeMOHCTPUPOBATH
TMOHMMAHME METOHOB HAYYHBIX WCCNEOBaAHMIA,
NPUMEHUTb YMEHME aHANU3MpPOBaTh M MHTEPIpe-
THPOBaTh JIAHHbIE, [ieflaTh BhIBOJbL. B 1enom ato
KOMIIIEKCHOE 3aJlaHue TOKa3bIBaeT POJib HAYKM U
TEXHOJ/IOTMI B CO3JIaHMM HOBBIX BELIECTB M MarTe-
puanos, HeoOXOAMMBIX JUIf pelleHus pasHoobpas-
HBIX HAPOJIHO-XO3ANCTBEHHBIX M HKOHOMMYECKUX
3aJja4, CTOALIMX Iepef] COBPEMEHHBIM 0611eCTBOM.

CopnepxKaTefibHyI0 OCHOBY 3ajlaHmii aToro 61o-
Ka COCTaB/AT ¢pusnyeckue cucremsl. 3aganms 1-3
OTHOCATCA K KOMIETEHTHOCTHOM 06/macT «uHTep-
npeTauus JaHHBIX M UCTIONb30BAHME HAYYHBIX J1O-
Ka3aTe/TbCTB [/IA NMOMYYE€HMA BBIBOOB» M HallpaB-
NeHbl Ha (POPMMPOBAHME YMEHUA aHATU3UPOBATD,
MHTEPIPETHPOBATD [JAHHbIE U JIE/IATH COOTBETCTBY-
Ione BbIBOAbL 3ajaHme 1 — 3ajaHue ¢ OTKPbI-
ThIM OTBEeTOM. Ero cioxer cBsA3aH ¢ YHUKa/IbHHIMU

(M3NKO-MEXaHMYECKMMM CBOMCTBAMM YT/IEPOIHbBIX
HaHOTPYOOK. B 3ajjanuu npejyraraeTcsi npoaHaimu-
3MpOBaTb M COINOCTABUTH BayKHeiilllMe CBOMCTBA
YI7TIEpOACOAEpKALIMX MaTePHUAJIOB U C/Ie/IATh BLIBOJ
O MIPUYMHAX PACIIMPEHMA NePCHEKTUBbI MCIIONb30-
BAHUSA YIJIEPOIHBIX HAHOTPYOOK B COCTaBe MaTepu-
aJI0B, IPMMEHAEMbIX B Pas/IMYHbIX 06/1acTAX Mpo-
MBIILIZIEHHOCTU M TeXHUKM. [lmarpaMma, npeacras-
JIeHHasA B 3ajlaHuM 2, IMOKa3blBaeT, Kakoe BAUSHUE
OKa3bIBaeT BBeieHME HAHOTPYOOK B MOIMMEpHBIE
MaTepyasibl Ha MX PU3UKO-MeXaHuYecKue CBOMCTBA.
Ha ocHOBe aHanm3sa npejcTaBieHHOo MHPOpMALK
yuamumcs Tpebyercs BbiOpaTh NpaBUIbHBIE YT-
BEPXKJIEHMs, XapaKTepu3yloliue 3To Bausnue. B 3a-
maHum 3 paccMatpuBaeTcs npobnema Guonopaxe-
Hus cMasouHo-oxtakpaommx skugkocrein (COXK),
HIMPOKO MCMONMB3YeMBIX B TEXHOIOTMYECKUX ITPO-
1ieccax 06paboTKM METANIOB B MALIMHOCTPONTENb-
HBIX M MeTa//Typruyeckux InpomspojcTsax. buo-
NopakeHMe HAHOCUT CEPbE3HbI 3KOHOMUYECKUHA
yuiepb. Yvammmcs HeoOXOAMMO NpOaHaIM3MPO-
BaTh JlaHHbIe 0 6ronopakenun COXK, copeprkammx
HAHOTPYOKM, M CPAaBHUTD MX C pesynbratamu 6mo-
nopaxenus COX ¢ mobaBkamu TpajuIMOHHO MUC-
TONb3yeMbIX GaKTePULIMITHBIX CPEJICTB.
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3amanns 4 m 5 OTHOCATCA K KOMITETEHTHOCTHOM
obnacTu «MOHMMaHue 0COOEHHOCTEN eCTECTBEHHO-
'Hay‘moro MCCHIENIOBAaHUA» U TIPOLIEAIYPHOMY THUITY
sHaumsA. B sagaHum 4 onucaHbl uccC/IefoBaHUA 110
HSY‘!CHHI’O BO3MOXKHOCTH MCIIO/Nb30BaHMA HAHO-
TpyOOK B cOCTaBe pe3uHbl, a B 3afiaHum 5 - B cocra-
Be ITO/IMMEPHBIX CTEKOT,

3apanue 4 Hanpas/ieHO Ha GopMuUpOBaHME yMe-
HUS ONMCHIBATH M OLIEHMBATb CHOCOOBI, KOTOpHIE
UCIONB3YIOT Y4€HbIE /1A obecrieveHus HajEXHO-
CTU M JIOCTOBEPHOCTHU IOJNIYYEHHBIX Pe3y/bTaToB.
3apganme 5 cBssaHO ¢ (opMMpOBaHMEM YMeHMA

pacrnosHaBaTh BOIIPOC, MCCAEAYyeMblil B JIaHHOM
eCTeCTBEHHOHAYYHOI 1pobneme.

3apanua 1, 3 u 4 npegnonaraioT pasBéPHYTHIN
apryMeHTHPOBAHHBIN OTBET, YTO TPAAMIIMOHHO Bbl-
3bIBAET Y YHAIMXCA 3aTPYAHEHMS, [I0ITOMY BbITION-
HEeHMe TaKMX 3afiaHmit GopMMpyeT TaK)Ke MeTarnpe]-
METHOE YMECHME aJIeKBAaTHO MCIIO/Ib30BATh PEYEBBIC
CpeJiCTBA IS pellieHUsA MTOCTaB/IeHHbIX 3a/1ay.

KomruiekcHoe 3ajiatne «YrieposHble HAHOTPy6-
K1 — Marepuaznbl Oyfyiero» MoxeT ObITh HCHONb-
30BAHO B Kypce XMMmm 9 Kaacca Npy M3yHeHuu
TeMbI «AJUIOTPOITHbBIEC BULOM3MEHEHUSA YIIepOosiar.

XapakTepucTuka 3agaHuii u cucTema ux oueHnBaHuUA

3adaHue 1

CopepykarenbHas
061acTh OLEHKU

Ousnveckme CUCTEMbI

KomrnereHTHOCTHAA
06/1acTh OLIeHKN

MHTCPHPET&H,M JIAHHBIX U MCITO/Ib30OBAHWNE HAYYHBIX HOKa3aTe/NbCTB [/ 110-
JTY4€HMA BBIBOJOB

Kontekct

MecTHBIT/HaLOHAIbHBIM, CBA3b HAYKU M TEXHOIOTUI

YpoBeHb C/I0KHOCTHI

Cpennuit, Bospact ydammxcs 14-17 net, 9-11 knacc

®opmar oTBeTa

Sanaﬁue Cc paaaépﬂy’rhm OTBETOM

O6bexT npoBepKu

AHanuauposaTb, MHTEPIPETHPOBATh NAHHBIE M JIENATH COOTBETCTBYIOLIME
BBIBOJIbI

Tun sHanus CopiepxaTennbHoe
Cucrema oLeHMBaHIs bann Copep:xanue Kpurepus
1 ToBopuTcs, 4T0 110 PU3NKO-MeXaHNYECKMM CBOMCTBAM HAaHOTPYOKM

3HAYMTENbHO MPEBOCXOMAT BCe OCTanbHble Marepuanbl. Huskas
IJIOTHOCTH HAHOTPYOOK NPY MX BHICOKOI MEXaHUYECKOH MPOYHOC-
TH MO3BO/ISET CHUSUTD MACCy U3TOTABIMBAEMBIX C MX UCTIONb30BA-
HVMEM MaTepuasoB, COXPaHsiA BHICOKYIO IPOYHOCTD

0 JIpyrue oTBeTHI

3adaHue 2

CopnepkarenbHast
06macTh OLIEHKN

Dusnyeckme CUCTEMBI

KomnereHTHOCTHAA
06/1acTh OLIEHKN

MHTCP]‘IPCT&I},HH JaHHBIX M MCITOZIb30BAHME HAYYHBIX JOKa3aTE/NbCTB JIJIA I10-
JIY9€HUA BRIBOIOB 5

Konrekcr

MecTHbII1/HalOHAIbHBIN, CBA3b HAYKM M TEXHONIOTUI

YpoBeHb CITOKHOCTH

Cpepnnit, Bospact y4amuxca 14-17 ner, 9-11 kmacc

Dopmar oTBeTa

3apanue ¢ BlIGOPOM HECKONBKMX TPABU/IbHBIX OTBETOB

O6beKT MpoBepKn

AHanmM3MpoBaTh, MHTEPIIPETUPOBATh JlaHHbIE M JieflaTh COOTBETCTBYHOLIUE
BBIBOJIBI

Tun 3nanus

IIpouenypnoe

Cucrema OlEHMBaHMA

bann Copnepxanue Kpurepus

1 Boibpannt yTBepikenus 3, 5. Jlpyrue He BoiOpanbl

0 Hpyrue orBeTnt




3adaHue 3

CopepkarenbHas Dusuyeckne CUCTEMBI

obacThb OLeHKN

KommerenTHOCTHAA WuTepnipeTanyus JAHHBIX ¥ MCIIONTb30BaHME HAYYHBIX [JOKa3aTe/IbCTB IS 110-
0671aCTh OLIEHKK JIyYeHUs1 BbIBOJIOB

KonrekcT MecTHBIi1/HALIMOHA/IbHBIN, CBA3b HAYKU M TEXHOIOTUM

YpoBeHb CIIOKHOCTH

Cpepnnuii, Bospacr yyamuxcst 14-17 yet, 9-11 kmacc

Dopmar oTBeTa

3ajranue ¢ pasBEPHYTHIM OTBETOM

O6bexT mpoBepKu

AHanusupoBaTh, MHTEPIPeTNPOBATh [JAHHBIE M [I€aTh COOTBETCTBYIOLiNE
BBIBOJIbI

Tun 3Hauna

[TpouenypHoe

Cucrema OLICHMBaHWUA

bann Copep:kanue Kpurepus

1 Crienan IpaBM/IBHBINA BBIBOJL O CPAaBHUTENbHON 3PPEeKTUBHOCTI
HaHOTPYOOK Kak GakTepuipuHbix f06aBoK VI 6GakTepuinbt pacro-
JIOXKEHbI 10 yMeHbIIeHNI0 3P PeKTUBHOCTH BO3/EHCTBUA HA MUK-
POOpraHu3Mbl B IPaBUIBHON MOC/IE0BATEIBHOCTH:

MYHT o6nagaioT BEICOKOI aHTUMMUKPOOHOI aKTUBHOCTBIO U 3HA-
gnrenbro crabunsupyior COXK 1o oTHOLIEH!I0 K 6MOTIOpaKEeHNIO.
AddexTuBHOCTD BO3IEHCTBUA GAKTEPUIIMIOB Ha
MMKPOOPraHU3Mbl YMEHbILAETCS B PALY:

(MYHT + T9A) > MYHT > nau6onee 4acTo Mcnosbayemblii 6ak-

TEPULIT

0 [lpyrue orBeTb

3aoaHue 4

CopepsxarenbHas
061acTh OLeHKH

Dusnyeckme CUCTEMbI

KomniereHTHOCTHAs ITonnmanue ocobeHHOCTEl eCTeCTBeHHOHaYYHOI0 UCCIEOBAHMA
00J1aCTh OLIEHKN
Konrexkcr MecTHbIiT/HalMOHa/IbHBII, CBA3b HAYKM U TEXHOIOTUIA

YpoBeHb COKHOCTH

Cpennuit, BospacT yuauuxcs 14-17 net, 9-11 knmacc

@opmar oTBeTa

3ajiaHue ¢ pa3BEPHYTHIM OTBETOM

O6nexT npoBepKyu OnuchBaTh M OLEHMBATH CHOCOObI, KOTOPblE UCIONB3YIOT YuéHbie, 4TOOBI
' obecrneunTh HaEKHOCTD JAHHBIX U JOCTOBEPHOCTD OObACHEHM I
Tun sHaHMA [TpouenypHoe
Cucrema olleHMBaHUA bann Copepxanue Kpurepus
2 Ilaubl BepHbIe OTBETHI Ha 002 BOMpoCa.

ToBopurca, yro:

a) Ha/jM4KMe KOHTPObHBIX 0OPA3IOB KayuyyKOB HEOOXOIMMO 1A
TOTO, YTOOBI CPABHUTH MX CBOJICTBA CO CBOMCTBAMM Kay1yKOB C JI0-
6aBKaMy YIJIEPOJHBIX HAHOTPYOOK M ciienaTh BhIBOMIBI 06 abdex-
TUBHOCTH BBeJIeHMA N06aBOK;

6) cpaBHeHMe CBOJICTB KaydyKoB ¢ 106aBKaMu YITIEPO/IHBIX HAHO-
TPy6OK CHOPMAaTHBHBIMM II0KA3aTe/LAMU, OTTPeJie/IieMbIMU TOCY/Iap-
CTBEHHBIM CTAHIAPTOM, HEOOXOIUMO [I/Isl TOTO, YTOOBI ONPENIETUTD
BO3MOXKHOCTb UCIIO/T30BAHMA 9TUX KayYyKOB JiIi M3TOTOBJ/IEHSI
Pe3MHOTEeXHUYECKUX M3JE/TNIT B COOTBETCTBUU C IIPEABAB/ISIEMBIMA
K HUM TpeboBaHnAMY

1 JlaH BepHbli OTBET Ha OJJMH U3 MIOCTAB/IEHHBIX BOIIPOCOB

[Ipyrue oTBETHI
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3adaHue 5

CopepxarenbHasn Dusudeckme cuCTEeMbl

06/1acTh OLIEHKH

KommereHTHOCTHAA ITonnmanme 0cobeHHOCTEN eCTeCTBEHHOHAYYHOTO MCC/IEOBAHNSA
06/1acTh OLIEHKU

Konrekct MecTHBII/HaLMOHAIbHBI, CBA3b HAYKM M TEXHOIOTMIT

YpoBeHb CIOKHOCTH

Cpepnnuit, Bopact yuauuxcs 14-17 net, 9-11 knmacc

QPopmar oTBeTa

COKHBIIT MHOXECTBEHHBIN BhIOOD

O6bexT poBepKn PacrniosHaBaTbh BOIPOC, UCC/IE[lyeMblil B JAHHOM eCTeCTBeHHOHay4HOM paboTre
Tun 3sHanus [TpouenypHoe
Cucrema onieHMBaHUA bann Copepxanne Kputepus

1 Bribpana nocnenoBarenbHOCTS 4, 5:

VccnepoBanus nomMMEPHBIX KOMITO3MTHBIX MaTepyaioB MpPOBO-
AVTUCH B LIE/IAX OMPENieNIeHNA 3aBUCUMOCTH MX HPOUHOCHMU Npu
pacmsncenuu (4) OT COOPIKAHUA MHO0CTIOUHBIX YenepoOHbIX Ha-
Hompyb6ox (5)

Jpyrue oTBeTHI




METOAWYECKUE PEKOMEHOALIUU

HecmoTps Ha TO 4TO CerofHsA CyIIeCTBYET J0-
CTaTOYHOE KONMMYECTBO 3ajIaHMIi, HANPaBIEHHBIX
Ha GOpMUPOBAHNE U OLIEHKY eCTeCTBEHHOHAYYHOI
TPaMOTHOCTH, KOTOpbIe pa3MelleHbl Ha MHTEPHeT-
caifrax’ mmm comepxKarca B mocobuax m c6opHu-
Kax*, y y4urens MoxeT BO3SHUKHYTb HeobOXomu-
MOCTb M JKe/TaHie CAMOCTOSTENIbHO paspaboTaTh
nofo6Hbie 3aflaHus (INEMEHTHI TaKMX 3alaHmit).
Kak sxe mpuctynurhb k nx cosganmio? Ha uro cne-
nyeT o6paTMTh BHUMAaHNE? .

Heobxonmmmo cpasy npeaynpenurb, 4To COCTaB-
neHue 3ajaHuii B popmarte MeKTyHapOIHBIX MCCIe-
JloBaHMi1 KayecTBa 06pasoBaHus ~ 3ajia4a OYEHb He-
MpocTas, YPe3BbIYANHO TPYHOEMKas, Mpejnoiara-
I01las HA/IMYMe Y yIUTe/s Kak MMPOKOro HayqHOro
1 06IeKy/IbTYPHOrO Kpyrosopa, Tak ¥ yBepeHHOro
B/IaJIeHUA METOIMYECKNMM KOMITETEHLIUAMM.

CoBepIIeHHO OYEBM/IHO, YTO HE/b3sA JIaBaTh pe-
KOMEHJIALMM TI0 KOHCTPYMPOBAHMIO Hero-mbo —
6yap To moboit mpubop, obopynoBanue, TeEXHONO-
TMYECKMit TPOLIECC MM, KaK B HALIEM ClTy4ae, KOM-
T/IEKCHBIE 3a/IaHNsA, — He TO3HAKOMMUB paspaboTun-
KOB C MX HasHavyeHueM i ocobennoctamu. [Toaromy
HpeXjie BCEro BbIJIENUM XapaKTepHble 0co6eHHO-
CTH 3aJlaHMii, HanpaB/leHHbIX Ha Gopmuposanme/
OIIEHKY €CTeCTBEHHOHAYYHOI IPaMOTHOCTH™, CChI-
naThCA Ha KOTOphle Mbl Oy/ieM, 1aBasi peKOMeH/a-
IMK 110 MX paspaboTke.

1. Bo-mepBbIx, emjé pas OoTMeTHM, YTO 3a/ia-
HUA, HamnpasaeHHble Ha (GOpMUpPOBaHME/OLEHKY
eCTeCTBEHHOHaY‘IHOﬁ I’PaMOTHOCTH, OT/INYAT-
CA OT TUIINYHBIX y4eOHbIX 3alaHMIi IO OT/AETbHBIM
LIKO/bHBIM TIpeAMeTaM — ¢usuke, xumuu, 6uo-
norun. ITO CHXKETHbE 3aflaHus, 00beMHEHHDbIE
B TeMaTuyeckue 6710KM ¥ OCTPOEHHbIE Ha OMCa-
HUM KaKo#-m160 peanbHOI KU3HEHHOI CUTyalMH,
rnpotiecca unm sApnenus. Brok saganuit fomKeH co-
Jiep)KaTh HECKOTbKO BOTIPOCOB-3a/laHMi1, MMEIOINX
OTHOIIIEHME K ONMMCAHHOMY ciokeTy. Takum obpa-
30M, 3T 3a[laHMUsA ABNAIOTCA KOMIUIEKCHBIMU M
CTPYKTYPHPOBaHHBIMM.

Wrak, cHavyanma Hajio BbIOpaTh CIOKET, T. €. CO-
flep)KaHme, HA Martepuane Kotoporo OymeT KoH-
CTPYMpOBaThCA KoMIiekcHoe 3ajjanue. [Tpu BpiGo-
pe CioXeTa CeflyeT yIUThIBATD TAK)Ke COflepiKaHue
COOTBETCTBYIOMIMX 06pa3soBaTe/IbHBIX MPOrpamMMm,
BO3pacTHbIE OCOGEHHOCTN YHalIMXCA M MX MHTe-
pechl, B TOM YMC/Ie BHIXOJIAIME 3a PaMKM y4e6HbIX
mucumnud. TIpu sToM, KOHEYHO, CoflepKaHme 3a-
JlAHWIT He JIO/DKHO OCHOBBIBATHCA HA CUTYAIMAX,
HapyWaoUIMX MpaBa YenoBeKa.

CopepsxarenbHbie o6nacTy 3aianmit GopmaabHO
MOTYT COOTHOCHTBCA C TpeIMETHBIMM SHAHUAMM:

«Duanueckne CUCTEMBI» — 3TO TIPEUMYIIECTBEHHO

marepuan pusmukm u xumum, «’Kusbie cucremsr» -

6uonorun, «<Hayku o 3emne u Becenennoit» — reorpa-
¢un, reonorum, acrporomun. OHAKO IPUBETCTBY-

I0TCA 3alaHusA, KOTOPbIE UMEIOT MEXIPeMeTHBIN

XapakTep, MHTErPUPYIOLe eCTeCTBEHHOHAY4YHbIe

(v He TonbKO!) 3HAHMSA YYAUUXCH.

2. [lanee cnepyeT npoiyMarb KOHTEKCT, B KOTO-
Pblil TOMemaloTCA onucanHble cutyanmun. Konrekcr
MMO3BOMAET YYALIMMCH TPUMEHUTD MMEIoINecs
Y HUX 3HAHMA B OTIMYHOM OT y4eOHOIt peanbHOIM
curyauyy u ybeautbcs B ux Heobxogumoctu. Kon-
TEKCTaMU MOTYT OBITh:

o 3JI0pPOBBE;

* TPUPOJIHBIE PECYPCHI;

* OKpy’Kalomias cpepia;

e OINACHOCTU U PUCKY;

e CBA3b HAYKM U TEXHOIOTMIL.

B paMKax aTMX KOHTEKCTOB MOXKHO TIPEITIOKUTD
CNIeAYIOIYyIo, Ia/ieKO He TMOJNHYI TeMaTMKy 3ajia-
HMi i popMUPOBaHNA/OLEHKH eCTeCTBEeHHOHA-
Y4HOJ TPAMOTHOCTH:

* 3[0pPOBbE ¥ 3JI0POBBIIt 06pa3 KU3HU;

* palUMOHAJILHOE MUTAHNE;

. aarpﬂanenue BOB{.{Y‘X&, BO,U,OéMOB, IOYBbI;

¢ 3aIMTA OKPYIKAIOLIEH CPeNIb;

* TPUPOJIHBIE PeCYpPChl M MX pallMOHANbHOE MC-
MO/Ib30BAHMNE;

+ O9HepreTMka u Bo3oOHOB/IAeMble (a/MbTEpHATUB-
HbI€) BUJIbI SHEPIUY;

« B3aMMOCBsI3b PUIMUECKUX, XUMMUECKUX U 61O-
JIOTMYECKNX CUCTEM U IIPOLECCOB;

e HOBBI€ TIPOMBIILJIEHHBIE TEXHOIOTHI;

* HOBBIE HayYHbIE JOCTVOKEHMA M OTKPBITHA U JIP.
ViMenHo atu npobnemMbl paccMaTpUBAKOTCA

B TPEACTAB/IEHHBIX B JJAHHOM IOCOOMM ClOXKeTax

KOMITIEKCHBIX 3a/IaHMIA.

3. YKenarenbHo pa3pabaTeiBaTh 3ajaHysA, OCHO-
BY JUI1 KOTOPhIX COCTAB/IAIOT IBa TUIIA HAYYHOTO
3HAHUA, A UMEHHO:

« codepicamenvHoe 3HAHUE, TO €CTh 3HAHME Hay4-
HOTO COfIep>KaHusl, OTHOCAIIETOCs K yKe YIIOMM-
HAaeMBIM IPUHATHIM B MEX/YHAPOJHbIX MCCre-
JIOBaHUAX KayecTBa 0Opa3oBaHUsA MpeMETHBIM
obnactaMm («Dusmyeckue cucrembl», «KuBbie
cucremsi» u «Hayku o 3emie n Beenennoin);

«  npouedypHoe 3HaHue, TO €CTb 3HAHME PA3HOO-
OpasHBIX METOJIOB, MCTIONb3YEMBIX JI/Ifl TIOTyYe-
HMUsA HAyYHOTO 3HAHMA, a TAKKe 3HAHME CTaH-
JIAapPTHBIX MCCefloBaTeNbckux npouenyp. Orme-
THUM, 4TO 3aJlaHUs Ha MaTepuare MpoLeypPHOro
3HAHUA BBI3BIBAIOT 3aTPYAHEHUA ¥ POCCUNCKUX
LLIKO/IbHUKOB, C/Ie[0BaTeNnbHO, UM Heobxommmo
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yaenutb ocoboe BHmManue. Takme samanms

MOXKHO ITOCTPOMTH HA OCHOBE ONMCAHMA IKCIIE-

PHMMEHTA/IBHBIX MCCIEN0BATE/IbCKUX PaboT, HO-

BbIX HayYHBIX JJaHHBIX, COIEPKAIMXCSA B Hay4-

HBIX WIM HAayYHO-NONMYIAAPHBIX cTaThaAX. [Ipu

aToM creayer usberath JKeHayyHoit mHOp-

Malyuyu, KOTopas B M3OBITOYHOM KOMMYECTBE

cofiep>kuTca B uHTEepHere. Vcnonpsyemas uH-

dbopmanusa gomkHa 66T ABCOMOTHO JOCTOBEP-

HOI, M, KOHEYHO, €€ HeoOXOAMMO ajanTHpo-

BaTh, YTO MHOIJIA MOJKET IPEJICTAB/IATH 3a/1a4y

He 13 NIETKNX.

4. Baxxno npeprycMoTperh ypoBeHb, Ha KOTOPOM
MOJXKET pacCMaTpuMBATLbCA KaK[as M3 CUTyaLMid.
Bhijtensiior Tpu Takux ypoBHA:

o JWUMHOCMHbBIA, TO €CTb 3aTParMBalOLIMii MHTE-
pechl M MpobeMbl CaMMX YYAIUXCH, UX CEMbH,
npyseit;

o MeCMmHbIU/HAUUOHANbHDBIN, TO eCThb CBA3AHHBIN
C OrpefenEéHHOI TEPPUTOPUEH, YUNTHIBAKOLINIT
B TOM Y¥C/Ie PEerMOHA/IbHbIe ITPo6/IeMbl;

« 2n106anbHLIL, TO €CTH OIMMCHIBAIOLINIA ABIEHNA U
TIPOLIECCHI, TPOUCXOsLINE BO BCEM MUPE.

5. ITpucrymnas K cocTaB/IeHUIO BOIIPOCOB-3a/laHMI
K OIMCAHHOM CUTYaLuM, HeOOXOMMO yUecTh KOM-
TeTeHIMM, COCTAB/ISIOLIME eCTeCTBEeHHOHAYYHYIO
IPaMOTHOCTb, Ha (POPMMUPOBaHIE/OLIEHKY KOTOPbHIX
OHY Harpap/ieHbl. KoMIIeTeHIMM MIPEJICTABIAT CO-
603t HabGOp KOHKpPEeTHBIX yMeHWil, GopMupyembix/
TIpoBepsieMbIX 3ajjanueM. Boiiensior Tpu OCHOBHBIX
BUJIa KOMIIETEHLIMIT: HayYHOe 0O bACHEeHNE AB/ICHMI,
noHuMaHue 0cobGeHHOCTell ecTeCTBEHHOHAYYHOTO
VICCTIefIOBAHMSA, MHTEPIPEeTaLisl JAHHBIX U MCIIO/Ib-
30BaHME€ HAYYHBIX [(OKA3ATENbCTB JUIA MOTyYeHHs
BBIBOJIOB. B CBOI0 0uepesb B KaXKIOM Bujie KOMIIe-
TEHIIMII MOYKHO BbIIenuThb Oosee y3kue ymeHus, Ha
(opmupoBaHMe/OLIEHKY KOTOPBIX HAllpaB/lIeH Kax-
Oblil Bonpoc-3ajjanue. PaccMOTpUM 3TH yMEHUS U
NpHUBeIEM OIIMCaHMe 3aJAHNIT B COOTBETCTBUM C yKa-
3aHHBIMM KOMIETEHIIMAMM.

Komnerenuua «Hayunoe oObsicHeHMe sAB/Ie-
HMI»:

o Ilpumenamv coomeemcmeylousue ecmecrneeH-
HOHAYYHbIE 3HAHUA O 00BACHEHUA SAB7CHUIL
B sapanmm cnefyer onucatb CTaHAAPTHYIO CH-
Tyauuo, Wi o6bACHEHMA KOTOPOM JOCTaTOY-
HO NIPMMEHUTh COOTBETCTBYIOLIME ITPEJIMETHbIE
3HaHNA.

+ Pacnosnasamp, ucnonvsosamv u co30aeams
00BACHUMENbHBIE MOOENU U NPedcmaseHus. 3a-
flaHne JO/DKHO OIMCBIBATh HECTAHIAPTHYIO CU-
TYaLHIo, st 00bACHEHNA KOTOpoit e€ Tpebyer-
cs npeobpasoBaTh B U3BECTHYIO MOJIe/ib.

o Jlenamv u Hayuno o060cHo8bl6AMb COOMEBEM-
cmeyrowue npozHo3vl. B sagannm Ha ocHOBE 110-
HUMAaHMA IpUYMH SABJEHUS WIKM Tpollecca

WKOBHMKY TIpeiaraercss o6OCHOBATh Jlaib-

HeMIINI X071 COOBITHIA,

o  ObvaAcHamb npunyun OelicMeus MexHu4ecKo-
20 ycmpoticmea unu mexuonozuu. B sapaHun
LIKOZIBHUKY ClefiyeT 0OBACHUTD, HA KaKMX Ha-
YYHBIX 3aKOHaX (sB/IeHMAX) OCHOBaHa pabora
TOTO M/IM MHOTO TEXHUYECKOTO YCTPOICTBA MM
TEXHOJIOTHH.

KoMnerennumsa «moHMMaHue ocobeHHOCTel
€CTeCTBeHHOHAYYHOTO MCC/IEOBAHMA»:

« Pacnosnasams 6onpoc, uccnedyemoiii 6 0aHHOU
ecmecmseHHoOHay4Hou pabome, u dopmyaupo-
séamv uenv uccnedosanus. Ilo xparkomy onm-
CAHMIO XOJa MCCIEHOBAHNS IIKOIBHUKY HYXKHO
chopMynMpOBaTh €ro 1eb.

« Ilpednazamo unu oueHUsamMb cnOCo6 HAYHHO20
uccnedosanus 0anHozo éonpoca. B 3ajanuu cie-
pyeTonucarbipobiemy,aydalnemMycsa Heobxomu-
MO NPEIOKUTD WIK OLEHUTD UJIEI0 MCCIEIoBa-
HIA, C IOMOII[bI0 KOTOPOTO 9Ta pobnemMa MoXeT
OBITb pelIeHa, a TAK)Ke ONMCATh OCHOBHBIE 3Ta-
ITBI HTOTO MCC/IEIOBAHMA.

« Bwidsuzamp 00vACHUMENbHBIE 2UNOMe3bl U Npeo-
nazamo cnocobvt ux nposepku. B sagaHnm MOKHO
onmcarb Kakoe-11bo sB/ieHte, a ydaleMycs Hajlo
BBIJIBUHY Th TMIIOTE3bI, MO3BO/IAIOLME OOBACHUTD
3TO ABJIEHME, A TAKXKe IPEJIOKUTD COcoObI MX
1poBepKu. [MII0Te3bl MOTYT COfiep/KaThcs B Ca-
MOM 3a/IaHKH, B 3TOM C/Iy4ae y4aluitcs Jo/DKeH
MPEJYIOKUTD TOBKO CIIOCOOBI MX IIPOBEPKM.

o Onucweams u oyeHusamv cnocobvi, Komopwie
ucnonv3yiom yuéuvie, 4mobvr obecneuums Ha-
0EMHOCMb 0AHHBIX U J0CMOoBepHOCHY 00vsCHe-
Hul. B 3aiaHnu cieiyeT npejioRuTh ydatieMy-
¢A 06BACHNTD, C KAKOH 1Ie/IbI0 B MCCIE[OBAHUN
NPUMEHAIOTCS OINpPeJie/IEHHbIe 9/IEMEHTBl WC-
cnenoBanus (HanpuMep, KOHTPO/IbHAA TPYIINa,
KOHTpPO/IbHBII 0Opasen u ip.).

KommnereHuusa «<MHTepHpeTanys JaHHBIX M MC-
NOTb30BaHMeE HAYYHBIX J0KA3aTeNbCTB 1A MOTY-
YeHHs BHIBOJOB»:

« IlpeoGpasoevieams 00Hy opmy npedcmasnerus
danHblx 8 Opy2yr0. 3aJilanue JIOMKHO COfiep)KaTh
uHpopmaiuio B popme Tabnuibl, rpaduka, cxe-
Mbl, PUCYHKQ, @ yYalleMyCcs MpU BBIMOTHEHUH
3ajjaHusa  HeoOxofmmo mnpeobpasoBaTh OfHY
dopmy npeacrapieHns MHPOPMALMK B APYTYIO
(nanpumep, TabMUUHYIO B rpadpmueckyio).

« Ananusuposams, uHmepnpemuposams JaHHbie
u denamv coomeemcmeyloujue 6v1600bl. 3ajia-
HMe JO/DKHO COofiepKaTh MHOpMaLMIo, rpef-
CTaB/IeHHYIO B pasnuyHbix popmax (rpaduxm,
TabnuIbl, PUCYHKM, reorpaduueckue KapTsl,
cxemsl u mp.). Ha ocHoBe atoit undopmaumn
ydauemycsa Tpebyerca copMynmpoBaTh cooT-
BeTCTBYIOI[ME BBIBOJIbI.



+ Pacnosznasamos donyueHus, 0oKasamenvcmea u
paccymoenus 6 HAy4HbIX mexcmax. Ydaiemy-
cA TpejyiaraeTcs BBIABUTH, CHOPMYIMPOBATH
WM OXapaKTepU30BaTh JNONYUIEHUA, HA KOTO-
PBIX CTPOUTCA HaYYHOE PACCYKIIeHUE, BBIABUTD
THUI HAYYHOTO TeKCTa (JOKa3aTelbCcTBO, paccy-
KJIeHue, JONyIIeHNe).

o OueHusamv ¢ HAYYHOU MOHKU 3PeHUA apey-
MeHmbl U 00KA3AMENbCMBA U3 PA3TUMHBIX UC-
MOYHUKOB (Hanpumep, u3 2as3emvl, uUHmMepHe-
ma, KypHana). 3ajaHne MOXKHO ITOCTPOMTDH Ha
OCHOBE Hay4HO-MOIY/APHOIro TeKCTa, coobiile-
it CMU. Yyamemycs ciefiyer OLEeHUTD ¢ Ha-
YHHOI TOYKHM 3pEHMA UX KOPPEKTHOCTD, JOCTO-
BEPHOCTb M yOeUTeNbHOCTb.

6. K xaxyomy CioxKeTy clefyeT CoCTaBUTb MH-
HUMYM TpM 3afaHus, KOTOpbie MOryT ObITb pas-
HooOpasHpiMu 110 (popMe: ¢ BEIOOPOM OIHOTO MK
HECKO/IbKMX TPaBUIbHBIX OTBETOB, Ha COOTBET-
CTBHE JIByX MHOYKECTB, C KPaTKMM OTBETOM, C pas-
BEPHYTHIM oTBeToM. Kakmoe s3amanme [IO/KHO
COTPOBOJK/IATbCA KPUTEPUAMM OLCHMBAHMA KX
BbinoniHeHuA. IIpu aToM [is OUEHKM 3ajiaHuit
¢ BBIOOPOM OTBETa M KPAaTKMM OTBETOM PeKOMEH-
iyeM IPUMEHATD AMXOTOMUYECKYIO MIKaTy OLleHN-
BaHWsA, TO €CTh: «1» — BepHbIil 0TBET, «0» — HeBep-
HbII oTBeT. /1A 3ajjauuii ¢ pasBEPHYTHIM OTBETOM
CefyeT IPeRycMOTPeTh MCIIO/Nb30BAHUE CHIENY-
IOLMX BAPMAHTOB: BEPHBIN OTBET, YACTHYHO Mpa-
BW/IBHBIN OTBET, HEBEPHDII OTBET.

7. Ilpn paspaborke safaHMil Clefyer omnpeje-
JTUTH MX MO3HABATEIbHbIE YPOBHU (YPOBHM CITOXK-
HOCTH), KOTOpPbIe ONpefensioTcss COYeTaHneM I1o-
3HABATE/NbHBIX JIEWCTBUIL, HEOOXOAMMBIX YYEHMKY
JUTA BBIIO/THEHUs 3aianus. MOXKHO BbIJIe/TUTD ClTe-
Ayime Mmo3HaBaTe/IbHbIE YPOBHUM:

~ HU3KUL yposeHb TIPEMIIONAraeT BHITONTHEHUE
IPOCTOI OJ[HOIIATOBON TpoLEeAyphl (Hampumep,
paciosHath (paxkThl, TEPMUHBI, TIOHATUA, HANTH B
tabmmie win Ha rpaduKe eJUHCTBEHHYIO TOYKY,
cofiepKallyio Heobxoaumyko HHPOpMALHIO, U TIp.);

~ cpedHuil yposeHb TPEJIIONaraeT HEeCKOIbKO

ILIarOB JyIA BBINOJIHEHUA 3aJlaHMA, TpeycMaTpu-

BaeT UCIIO/Ib30BaHNE U TIPUMEHeHe HeoOXOHMO-

ro 3HAHUSA JUISL ONMCAHUS WK OOBACHEHUS SBJIe-

HUI, yMeHMe BbIOMpaTh COOTBETCTBYIONINE IPOLie-

Aypbl, MHTEPIPETUPOBATD MM MCIO/Ib30BATh Ha-

6opsl faHHBIX B BUe Tabmuil nin rpadmKos;

— 8bicoKull ypoeenb TpebyeT anammMsa CIOKHOM
nndopmauyn, ymenus o606mars 1 060CHOBBIBATD
eé, popmynmpoBaTh BLIBOJBI Ha OCHOBE PasHBIX MC-
TOYHMKOB MH(OpPMALMY, NIpeIaraTh IJIaH pelie-
HUA TIPO6IEeMBI.

8. 3aBepuras paboTy Haj 3ajlaHMAMU, CrIeyeT
COCTaBUTb XapPaKTEPUCTUKM KOKIOTO 3 HUX, KOTO-
pble BKIIOYAKOT:

+  COJIep)KaTeNbHYI0 M KOMIIETEHTHOCTHYIO 067a-

CTY OLIEHKM;

e KOHTEKCT, B KOTOPBEIN IMOMEIIEHO COflepiKaHue
3aflaHuA;

« YPOBEHb CIIOJKHOCTH 3aJIaHN;

» <(opmar oTBeTa Ha 3ajlaHKE;

» 00bexT npoBepky (ymenns, Ha Gopmuposanue/

OLIEHKY KOTOPBIX HAIIPAB/IEHO 3a/jaHIE);

* THUIl HAYYHOTO 3HAHMSA, Ha MaTepuase KOTOPOro

COCTaB/IEHO 3a/laHNeE;

e CHCTEMY OLEHMBAHMA 3aJaHMA.

B Hacrosiem nocobun Bel MOXKeTe HAHTH TO-
mo6HbIE XapaKTePMCTUKM, KOTOPBIMM COIIPOBO-
KJIAK0TCA BCe 3a/laHuA.

V1 KoHeYHO, BaXKHO TaK)Ke IPOJlyMaTh HasBaHue
KOMIIIEKCHOTO 3aiatust. OHO JOMKHO ObITh EMKMM,
MHTEPECHBIM M TI0 BOSMOXKHOCTH IPOOIEeMHbIM —
TAKMM, YTOOBI NpUBIEYL BHUMaHME YYAIMXCA
1 3aMHTEPecoBaTh UX. ITO elé OffHa 0COOEHHOCTD
KOMIJIEKCHBIX 3aJJaHMI M MX OT/IIMYME OT 3aJjaHuil
TUIINYHBIX, Y9eOHBIX.

9. Kak npumenars paspaboranHbie 3ajanusa?
O6 aToM MBI y)Ke ynoMuHanu (CM. MpefucioBue
HACTOALEr0 1ocobus), a MMEHHO: 3a/jaHus MOXK-
HO MCIIO/Ib30BaTh HA PasHBIX 3Tarnax ypoka u BO
BHEYPOUHOE BpeMs, IPU4EM Kak ¢ popmupyromieit,
TaK M C JMATHOCTHYECKON 11eMIbI0, PU 9TOM BaXK-
HO TIPaBW/IbHO OpraHM30BaTh yueOHbIN Ipolecc.
C aroit sagaveit yunresnn, 6e3yc/i0BHO, ClIpaBUTCA.

Henb3sa He OTMETHTDb, YTO MOC/EHNUE MEXKIY-
HApOJiHble MCCeNloBaHUA KauecTBa oOpasoBaHMA
MPOBOIATCA Ha KOMITBIOTEPHOI OCHOBE, B TOM YMUC-
jie ¢ MCTIONb30BaHMEM MHTEPaKTUBHBIX 3afjaHuA,
470 emé HosIee YCIOXKHAET MPOLIeCC MX paspaboTKiL.

B sakmioueHme HanmOMHMM, YTO 3aJlJaHus, Ha-
npapjieHHble Ha (QOPMUPOBAHME eCTeCTBEHHOHA-
YYHOJ IPaMOTHOCTM, He MpOTHBOpevyar Tpebosa-
HuaMm OT'OC, a Haxo#ATCA B TOTHOM COOTBETCTBUM
¢ Humn. Takoii BBIBOJ MOJHO cie/laTh, CPaBHUB
tpeboBanua K oOpa3oBaTeTbHBIM pesy/IbTaTaMm,
copmymuposanubie Bo PI'OC ocHoBHOrO 0611110
06pas3oBaHus, M KOMIETEHLIMU, KOTOPbIE COCTABIIA-
0T eCTeCTBEHHOHAYYHYI0 TPaMOTHOCTb B KOHTEK-
CTe MEX/IYHapOJIHbIX MCC/IeJOBAHNMIl KayecTBa 06-
pasoBaHuA.

OyeHb HajieeMcs, YTO Halle ocobue MoOMoXKer
yuuTeNnsM pasobparbcsi B CYTM M HasHAYCHUM 3a-
maHuit B QopmaTe MeXIYHAPOIHBIX MCCIEfOBa-
HMIl KagecTBa 00pasoBanusA. Bo3amMoXXHO Takke, 4TO
KTO-TO M3 IeJarOrOB PUCKHET M BO3bMET Ha cebs
cMenocTb paspaborath Mogo0HbIe 3aaHuA, YIUTDI-
Bas NPM 3TOM He TONBKO MX JMJAAKTHYECKME OCO-
6enHocTH, HO M criennduKy pernoHa, obpasona-
TE/IbHOTO y4pexeHud, npoduns obydenus crap-
1LI€K/IACCHUKOB.

XKemaem ycrexos!
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