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NOACHUTEJIbHAA

Poccnitckas ®epepanns ¢ 1990-x rogos npu-
HUMAaeT aKTMBHOE y4acTHe B MeX/YHapOJHbIX MC-
ClleflOBaHMAX KadecTBa obpasoBaHusA. Cpeny HMX
Hanbosiee aBTOPUTETHBIM SABJIAETCA MCCIENOBa-
ume PISA (Programme for International Student
Assessment), KOTOpoe TIPOBOJMTCSA OfIMH pas B TPK
roga mo mHunyatye OpraHusanuy KOHOMUe-
ckoro corpyaumdectsa u passurusa (O9CP). Sro
KpyTIHeiIIas MeXIyHapoJHas IporpaMma OIleH-
KM 06pa3soBaTeNbHBIX Pe3y/IbTaTOB IIKOTbHMUKOB.
KiioueBoit BOIIpoC MccnefoBanus — ob6magaoT 1m
15-neTHue yyamuecs, MOTy4uBILINE obiiee ob6s3a-
TenibHOe 06pasoBaHye, SHAHUAMM U YMEHUAMH, He-
06XOIMMBIMM UM /51 IO/THOLLEHHOTO (YHKIIMOHM-
poBaHus B obuiecTe’.

Wccnenosanne PISA okasbiBaeT cepb€3HOE BO3-
meiicTBMe Ha o6pa3oBaHMe BO BCEX CTpaHaX, yda-
CTBYIOLIMX B 9TOJ IporpaMme, B ToM yucre B Poc-
cvn. Poccys mpuHMMaeT ydacTye B 3TOM MCCTIENO0-
Banuu ¢ 2000 ropa, T. €. ¢ camMOro IepBoro rojia ero
npoBeleHNs. Y4acThe POCCUICKMX HIKObHMKOB B
UCCTIENOBAaHNUY TI03BO/ISAET MIOMYYUTh MHPOPMALIIO
0 cOCTOsIHUM 00Pa3OBaTe/bHON CUCTEMBI B Halle
CTpaHe B CPaBHEHUM C IPyTMMM CTpPaHAMU MUpa U
Ha OCHOBE IIOJTyY€HHBIX Pe3y/IbTaTOB C/ieNIaTh BbI-
BOJ{bI O HAaTIpaBIeHUM PasBUTUA 0O6pa3oBaHMA.

B uccnemoBanum PISA oljeHka HaBBIKOB y4a-
IMXCS MPOBOAMUTCA MO TPEM OCHOBHBIM HaIlpaB-
NeHnsAM (QYHKIMOHANbHOM TI'PaMOTHOCTM: YMTa-
TENbCKOJ, MaTeMaTU4YeCKOil M eCTeCTBEHHOHaydy-
HOJ TPaMOTHOCTU. B mccnenoBanme Takxe BKIIIO-
YalOTCsi MHHOBALMOHHBIe 067acTy OLleHMBaHMA,
a MMeHHO: «peiieHue npobnem» (B 2015 roxy),
«rnobanpHble KoMneteHuyn» (B 2018 ropy), «kpe-
aTMBHOE MbllIeHne» (rggnpyercs B 2022 roxy).
Kpowme Toro, HekoTOpbIe CTpaHbl, B ToM 4ncne Poc-
CHsl, IPMHUMAIOT y9acTye B OLeHMBaHUM GMHAHCO-
BOJI TPaMOTHOCTH IIKOJIbHUKOB.

EcrecTBeHHOHay4YHas I'PaMOTHOCTb HapAAy C
YUTATENbCKOM ¥ MaTeMaTU4eCKOi TPAaMOTHOCTDIO —
OOHO M3 BeNYIIMX HAIpaBJIEHMI MCCIefOBAHNA
PISA. Kakumu yMeHUAMY JO/DKeH 06/1aaTh 4eno-
BeK, B/IaflelOIIl €CTeCTBEHHOHAYYHOI IPaMOTHO-
crpio? CornmacHo marepuanam PISA, ecrecTBeHHO-
Hay4HO TPaMOTHBbII Ye/IOBEK yMeeT Hay4yHO 06bsaC-
HAT® AB/IEHNUSI, IOHMMATb OCOOEHHOCTH eCTECTBEH-
HOHAy4YHOTO MCC/IElOBaHMUSA, WHTEPIPETUPOBaTh
JaHHbIE U UCIIONb30BaTh HayYHbIe JOKa3aTelbCTBA

3ANMUCKA

ISl TIOHMMaHMs OKPY>KAIoIero Mupa u o6bACHe-
HUS T€X M3MEHEHN1, KOTOpble BHOCUT B HETO YeJlo-
BeK’.

B 2000 ropy, xorma mccnemoanue PISA crap-
TOBA/IO, B HEM NPUHSAIN ydacTue 32 CTpaHbl MUpa.
YpoBeHb €CTeCTBEHHOHAYYHOI I'PaMOTHOCTM POC-
CUMCKMX YYalMXCA OKasaicsa HM3KUM: 26-29-e
Mmecra. B 2018 rogy B uccnenoBaHmnu y4yacTBOBA/IN
UIKOMBbHUKY U3 79 cTpaH. PesynbraThl poCCHMCKUX
IIKOJIbHUKOB TI0 €CTeCTBEHHOHAY4HOIl TPaMOTHO-
CTV BHOBB HeyTemnTenbHbl: Poccus sansna 30-36-e
MecTa, IPAaKTNIeCK) He M3MEHWUB IO3ULMN B Peil-
TUHTe CTpaH-y4acTHuI]. Takum o6pasoM, IOIOXu-
TE/IbHOV JAMHAMMKM B (POPMMPOBAHMM €CTECTBEH-
HOHAY4HOJ TPAaMOTHOCTY POCCUICKMX IIKO/IbHUKOB
II0Ka He Hab/oaeTcs.

[IpyymHBl TaKMX OOMIHBIX pPe3y/IbTaTOB IKC-
IepThl CBA3BIBAIOT C TE€M, YTO TPAAMUIIMM OTeYe-
CTBEHHOTO IIKOJIBHOTO eCTeCTBEHHOHAYYHOro 06-
pa3oBaHMs B OCHOBHOM HaIlpaB/ieHbl Ha pOpMMpPO-
BaHJe aKa/[eMUIeCKOTO 3HaHMA, a B UCC/IEJlOBaHUM
PISA ouenuBaioTcs He NpefMeTHbIE 3HAHNUSA U yMe-
HMA, @ CIOCOOHOCTD MCIIONMb30BaTh MX B Pasiamy-
HBIX )KM3HEHHBIX CUTYalUAX, YTO OTPakaeT CoBpe-
MeHHble TEHJEHLMY B OLleHKe 0Opa3soBaTelbHbBIX
pocTiwkernit. OfHAaKO 3TOM CTOpoHe ObydyeHMs: B
POCCUIICKOII LLIKOTIE YAeNAETCA HEeJOCTaTOYHO BHN-
MaHuA. Hamm IIKOMbHMKM MCIIBITHIBAIOT 3aTPYH-
HEHMS NPV BBINIOIHEHNUM 3aJJaHMIA, B KOTOPBIX He-
06XOIMMO MCII0/Ib30BaTh MHPOPMALINIO, IPENICTaB-
JIEHHYIO B Tab/muiax, AuarpaMmax, cxeMax Win pu-
CYHKaX, aHa/IM3MpPOBATh MM CPaBHUBATbH PE3YIb-
TaTbl €CTECTBEHHOHAYYHBIX MCCIeOBaHMil, 060-
CHOBBIBAaTb CBOIO TOYKY 3PEHNs, UCIIONb3ys Hayd-
HYI0 apryMeHTaluio, TpebyeTcs JaTh OTBET B CBO-
6onHoit ¢opme. Poccuiickue yvaumecs yCHEIIHO
BBINONTHAIOT 3aJlaHNs Ha BOCIIPOM3BENIEHUE 3HAHUIA
B IPOCTBIX Y4€OHBIX CUTYyalMAX, HO 3aTPYSHAIOT-
Csl IPMEHUTD X B HE3HAKOMBIX CUTyaL[UAX, 61m3-
KMX K peanbHoy xusHu. [lInupora BocnpusATus sa-
Jia4, TBOPYECKMII TIOAXON K MX pelleHuio, obpaie-
HUe K 3[I]paBOMY CMBICTTY, «IIPUK/IAaJHOM» XapaKTep
MBIILIEHNA — 9TO TO, YTO B TUIIMYHOIM POCCUICKOM
IIKOJIE Pa3BMBAETCS HE CIMLIKOM yCIIELIHO.

Taxum obpasom, cerogus B Poccun cymecTyer
npo6eMa IOBBILIEHNs KauyecTBa €CTeCTBEHHOHa-
y4HOro 06pa3oBaHus, IPUCTYNATh K PELIEHNIO KO-
TOPOIL CNIEAYeT, HauMHas y>Ke C Ha4a/IbHOM IIKOIBI.

NMOACHUTEJNIbHAA 3ANMUCKA



NOACHUTEJIbHAA 3ANMUCKA

AKTYa/IbHOCTb peIleHus 3TOoii MpobreMbl cBA3aHa
TaK)Xe ¢ HeoOXOMMOCTBIO BBINTOTHEHUsI TpeboBa-
HIIL, M3TIOXKEHHBIX B ykasax® IIpesupenra Poccmit-
ckoit Pezrepaliiy, COINACHO KOTOPhIM K 2024 rony
Poccus pomxna Boitu B uncio 10 crpan Mupa 1o
Ka4yecTBY IIKOIbHOTO 06pa3oBaHMA.

CopepykaHne IpeJiaraéMoro BHUMaHMIO YnTa-
Te/elt MocoOMs YYUTBIBAET C/IOXKMBIIYIOCSH B POC-
CMIICKOM eCTeCTBEHHOHAyYHOM 0Opa3oBaHMMU CH-
TYaluio ¥ MOCTPOEHO B COOTBETCTBMM C IMPUHIIN-
amMy, KOTOpble leK/IapupyeT MeXIAYHapOoiHOe UC-
cnefoBaHne kadecTBa obpasosanusa PISA. B moco-
Oue BKIIOYEHBI pasHOOOpasHble Mo Qopme 3aja-
HUsSI, B TOM 41CIe co cBOOOIHBIM oTBeToM. Codep-
HamesnvHy10 0CHO8Y 3alaHUIl COCTABNIACT HAY4HOe
3HaHue u3 mpéx obnacmeii: «Pusndeckue cucre-
MbI» (MaTepuasn pusuky u xumnn), < Kusbie cucre-
MbD» (MaTepuan 6uonorun), «Hayku o 3eme u Bee-
NieHHO» (MaTepman reorpaduu, reooruy, acTpo-
Homum). Kpome Toro, 3alaHuss MOIyT Tak>ke BKITIO-
YaTh 1poyedypHoe 3HaHUE, KOTOPOE B paBHOII Mepe
OTHOCUTCS KO BCEM eCTeCTBEHHOHAYYHBIM IIpefiMe-
TaM ¥ y4uThiBaeT ux crenuduky. ITox npouenyp-
HBIM 3HAHMEM IOJPa3yMeBaIOTCA 3HAaHME METOJOB
HAyYHOTrO IO3HAHMA UM yMEeHMe VCIIONb30BaTh MX
JUISL pelleHNsI eCTECTBEHHOHAYYHBIX IIPO6TIeM.

3amanns o6beuHEHbl B TeMaTuyeckue O10Ku
(croxeTsl) M pa3paboTaHbl Ha MaTepyuasge pasHbIX
NpeMeTOB eCTeCTBEHHOHAYYHOTO LMK/, MHOTHE
U3 HUX MMET MEeXIVCLMUIUIMHAPHBIN XapakTep.
OHM OCHOBAHBI Ha peaybHbIX JKU3HEHHBIX CUTYa-
IVSIX, Ipo6IeMax, IMpoleccax Min SB/IEHUAX, KOTO-
pble TIOMEIIeHbl B OIpeie/IeHHbI KoHmexcm (3110~
pOBbe, IPUPOJHDBIE PECYPCHI, OKPY>KaIoL[as Cpefia,
OIACHOCTM U PUCKM, CBA3b HAYKM M TEXHOJIOTMII).
[l ycnenrHoro BBINOTHEHMS 3aJJaHMi IIKOJIbHU-
KV JIO/DKHBI 0671a/iaTh HEOOXOMMMBIMU YMeHUAMU
(komnemenyuamu) M CrIOCOOHOCTBIO IPUMEHSTH
€CTeCTBEHHOHAyYHble 3HAaHMSA B HE3HAKOMOI, HO
BITOJTHE PeaIbHOM CUTYaLINM.

3ajlaHMA Hampas/ieHbl Ha GOpMUPOBaHME KOM-
nemeHyuli, XapaKTepu3yIOLUMX eCTeCTBEHHOHAYY-
HYIO TpaMOTHOCTh. K HMM OTHOCATCA cnepmyomme
KOMTIE TEHIINI:

1) Hay9HO OO'BACHATD SIB/ICHNS;

2) mOHMMATh OCOOEHHOCTY eCTeCTBEHHOHAyY-
HOTO UCC/IeOBAHS;

3) Hay4HO VHTEPIPETUPOBATh JAHHBIE 1 UCIIOTIb-
30BaTh JOKA3aTe/IbCTBA JI/Is TIOTYYEeHMsI BBIBOJOB.

Kaxxjias u3 Tpéx KOMITe TEHIINIT BK/TIOYaeT B ce0st
Habop KOHKPETHBIX yMeHWil, Ha (opMUpoBaHuUe
KOTOPbIX MOXKET OBITh HaIpaB/IeH BOIIPOC 3a/IaHMsL.

3afaHna cofepykaT KakK TeKCTOBYIO MHpoOpMa-
110, TaK ¥ MH(OPMAIMIO B BUJIe Ta6/INIL, IMarpamm,

rpaMKOB, PUCYHKOB, cXeM. B HuX Moryt ObITb
ONMCAHBI IKCIIEPUMEHTA/IbHBIE  MCCIIE[JOBATEIb-
cKue paboTEI, TpeICTaB/IeHbl HayYHbIE JaHHbIE, KO-
TOpble HeOOXOAMMO NPOAHATM3UPOBATD M OCMbIC-
nmuTh. HekoTopble 3alaHns cofiepyKaT M30bIMYHYIO
MHMOPMAINIO M «IMIIHNE JaHHbIe» MU, Ha060-
pOT, TPeOYIOT IpUB/IEYEHNs AOTIOTTHUTEIbHOI MNH-
dopmarum. ITpu BHIIONMHEHMM OTE/IBHBIX 3a/JAHNI
C/IeflyeT IPOBECTH OI[EHOYHBIE PACYETHI M IIPUKN-
ku. ITo ¢popme orBeTa B mocobum mpencTaB/IeHbI
3aJJaHNA C KPaTKMM OTBETOM (C BBIOOPOM OJTHOTO
VTM HECKOJTBKMX OTBETOB, HA YCTAHOBJIEHUE COOT-
BETCTBMA /IEMEHTOB [IBYX MHOXXECTB) U C Pa3Beép-
HYTBIM OTBETOM.

I[Ipu paspaboTKe 3aaHMIil yIUTHIBA/IACH CIIELV-
duKka momTydeHus ecTeCTBEHHOHAYYHOTO 3HAHMSA,
IO3TOMY MHOTME M3 HUX ObIIM COCTaB/IeHbl Ha
OCHOBE OIMCAHMS IKCIIEPUMEHTAbHBIX MCCIIe0-
BaTeNIbCKMX pabOT M BK/IIOYAIM HOBBIE HayYHbIE
JlaHHBIE, COMlep)Kalliecss B HAyYHbIX W/IM HAy4HO-
TIOIY/ISIPHBIX CTAaThSX.

Bce sajjaHus CONMpOBOX/AIOTCS METORMYECKN-
MM KOMMEHTApUAMMU M XapaKTePUSYIOTCA C TOY-
KV 3PEHUs COJEP)KATENbHO! OCHOBBI, KOHTEKCTa,
B KOTOPbIil MOMEIIEHO WX COfiep>KaHue, YMEHMII,
HeoOXOIMMBIX /ISl MX BBIIIOJTHEHWS, a TAKXe I0-
3HABATE/IbHOTO YPOBHs, KOTOPBIN OIpeeseTcs
B 3aBUCUMOCTM OT COYETaHMs II0O3HABATE/TbHBIX
IEeICTBUI, HEOOXOMMMbIX yJamemMmycs Jijisi BbIIIOI-
HeHMs 3afanus. Huskuil yposenv mnpepnmonaraer
BBITIOJTHEHME YYAIIVMMUCA IIPOCTON OFHOIIATOBO
npolenypsl (Hanpumep, pacro3Hath (akTbl, Tep-
MUHBI, TIOHATYA, HATH B Tabnmuie uim Ha rpadu-
Ke e[MHCTBEHHYI0 TOYKY, COfepKallylo Heobxo-
pumyio uHpopMaumio, u 1p.). Ilpu BeImomTHEHUN
3aJJaHNit CpedHe20 YPOBHA CIIOXKHOCTU YIEHUKY He-
06XOIMMO COBEpUINTh HECKONbKO IIaroB, IIPU-
MEHWUTb 3HAHMA ISl ONMCAHWUA WM OOBACHEHMS
ABJIEHNUI, MHTEPIPETUPOBATh WIN WUCIOIb30BATH
HabOpBbI TaHHBIX B Buzie Tabmuil umm rpadukos. Boi-
coxuti yposeHv 3afanus TpebyeT aHa/MM3a CIOKHOI
nHdopmaiuy, ymenns 0606uath 1 060CHOBBIBATH
e€, GopMyIMpoBaTh BBIBOJIBI, TIPE/IaraTh I/IaH pe-
IeHNs TPpo6IeMBl.

Ko Bcem 3afianmaAM [jaHbl TpefonaraemMble OT-
BETBI ¥ KPUTEPUM OLIEHNBAHUS.

IlpencrapnenHble B 1mOCOOMM 3aJaHMsI MOTYT
6BITH MCIIONMBb30BaHBI Kak ¢ (GOPMUPYIOLIEit, TaK U
C IMarHOCTUYECKOi Lienbio. B mepBoM ciydae oT-
Jie/IbHble 3a/JaHNs MOTYT IPUMEHATHCS TIPU M3yde-
HUM TIPEIMETOB €CTECTBEHHOHAYYHOTO IMK/IA Ha
PasHbIX 3TaNax ypoKa, a Tak)Ke BO BHEYPOYHOE Bpe-
ms. TIpu sTOM fomTycKaeTcs Kax/joe 3ajjaHue BBIIIO-
HATH KaK MHAMBMYA/IbHO, TaK M IPYIIION YYaIIMXCs



(2-4 genoexa). Takas opraHmsaiys y4ebHON Jiesi-
TEJIbHOCTY TIO3BOJIUT YYEeHMKaM BeCTH aKTUBHOE 06-
Cy>KJieHJe CaMUX 3aJJaHui1 U Pe3y/IbTaTOB MX BBIIIO/I-
HEHNSI, B TOM YNCTIe COBMECTHO C YYUTE/IEM.

C11€/1bI0 IMAaTHOCTUKY CIOYKE THBIE 6/I0KM 3aTaHNIL
MOTYT MCIIOTIb30BATbCS CAMOCTOSATEIbBHO WIN SB-
NIATHCA YaCThI0 KOHTPOIbHBIX pabort. B aToM ciyuae
IpeJIoiaraeTcs MHAMBUIyalbHAs CaMOCTOSATE/Ib-
Has paboTa yYaIUXCs, @ Pe3y/IbTaThl BHIIOIHEHMs
3ajlaHMii TIO3BOJIAT OLEHUTb C(HOPMUPOBAHHOCTD
OIIpefeNIEHHBIX 3HAHNIA, yMEHIII, KOMIIETEHI[MI B CO-
OTBETCTBUY C IIPEJJIOKEHHBIMY KPUTEPUAMMU.

B noco6ue BKTIOYEHBI TAK)Ke METOIMYECKIE Pe-
KOMEeHJIAINN JIs yUUTeIelt 1o pa3paboTke yIeOHbIX
3aJlaHMii TIPaKTMKO-OPMEHTMPOBAHHOTO XapakKTe-
pa, KOTOpble MOTYT OBITh MCIIONIb30BAHbI KaK C Iie-
71b10 POPMMPOBAHNA €CTECTBEHHOHAYYHOI TPaMOT-
HOCTY LIKO/IbHUKOB, TaK Vi C I[E/IBIO €€ OI[€HK.

OTMeTUM TaKXe, YTO BKJIIOUEH e ITO0OHbIX 3a-
[aHWl B Y4eOHBI MPOLecC IPU MU3YYEHUM ecTe-
CTBEHHOHAYYHBIX JAUCIMUIUIVH He MCK/ITI0YaeT Mpu-
MEHeHVsI 3aJlaHNi1 TPaJUIMOHHBIX, C YMCTO TIPef-
MeTHBIM (pusnuecknm, Xummyecknm, 6monornye-
CKMM U JIp.) COfiep)KaHueM, a JINIIb pacliupseT UxX
CIIEKTp, M03BO/sAET (POPMMPOBATH KOMIIETEHIINN B
coorBeTCTBIN ¢ TpeboBanuaMu DeepanbHOro ro-
CyZIapCTBEHHOTO 06pa30BaTe/IbHOTO CTaH/ApPTA.

ITocobue mpenHasHAYEHO /I y4MUTeNeil ecTe-
CTBEHHOHAYYHBIX JUCLIUIUINH, pabOTAIOIMX C yYa-
mymucs 8-11-X K1accoB Ha ypoKax U BO BHEYpOY-
Hoe BpeMsi. OHO OyieT IO/IE3HO CTYAEeHTaM U IIpe-
IIOfIaBaTe/IsIM €CTeCTBEHHOHAYYHbIX CIIeIMaIbHO-
CTeil TeJBy30B, C/IyMIATeAM KYPCOB IOBBIIIEHMUSA
kBarmbukanuy yauresneit. [locobue Takxe MOXKeT
OBITH MCIIONTb30BAHO IIKOTBbHUKAMY, MHTEPECYIo-
I[MMUCA eCTeCTBEHHOHAYYHBIMMU ITPO6IeMaMut.

Bepcus npunoxkenns mia TMpaKMpOBaHNA, TPYIIIOBOI M MHAMBNUAYa/IbHON PabOThl 00ydaroUXCs

[OCTYIIHA II0 CChIIKE.

https://apkpro.ru/functionalskills

NMOACHUTEJIbHAA 3ATIUCKA
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KEUC

Kenc 1.
KAK CAEJIATb BOAY
nPUrogoHou ana nNUTbA?

OCHOBHOU UCMOYHUK YUCMOU 8006l — peKu, 03epa u nod3emHele 800bl. OOHAKo 800a npupoo-
HbIX UCMOYHUKO8, KaK Npasusio, He coomeemcmayem caHuUmapHo-2u2ueHu4yeckum mpebosaHu-
AM K numeesol 80o0e. [loamomy neped mem Kak nonacme 8 8000Np0OBOOHbIL KpaH, 800a mpeby-
em cneyuasibHol o4ucmKu u obessapaxueaHus. B HeKOmopbix C/1y4asx K 800e He06xo0UMOo
dobaename kakue-nubo ewecmea 011 KOPPeKMUPOBKU cocmasa cosneli 8 Hetl, m. e. KOHOUYU-
OHUpoBame.

Mpoyeccel ovucmku, 06e33apaxusaHus U KOHOUYUOHUPOBAHUS 8 COBOKYNHOCMU HA3bI8AIOM
8000N0020MOBKOL.

3apaHue 1

B mpouiecce ouncTku BOAbI IpH IOATOTOBKE €€
VIS IATHEBOTO BOOCHAOXKEHMSA HEOOXOIMMO CHI-
3UTh KOHLIEHTPALIMM COePXKAIIMXCA B Hell IpyuMe-
ceit 1o 6€30ITaCHOTO [/ Ye/oBeKa YPOBHS, T. €. [0
YPOBHSI CaHMTapHO-TUIMEHNYECKUX TpeGOoBaHMIL.
ITpu aTOM 1ONTHOE 0CBOOOXK/IEHVE TUTHEBOI BOJDI
OT MMEIOLINXCS TIPUMeceli He IpefycMaTpUBaeTC .

OcHoBHBIE CITOCOGBI OYMCTKM BOABI TOBEPX-
HOCTHOTO MCTOYHMKA — OCBET/IEHMe, obeclBedu-
BaHue 1 obeszapaxusauue. [y océemnenus BOIbI
HeoOXOoAVMO yHanuTh U3 Heé B3BelLlEeHHbIE Bellle-
CTBa, /IS 06ecyevuBanuss — yCTpaHUTh OKpalleH-
Hble PacTBOPEHHBIE BeIlEeCTBA IPUPOJHOTO IIPO- 5
UCXOX/IeHWS, NPUJAIOMINX BOfe IBeTHOCThb. [Ipn
obe33apaxusanuu BOIbI MPOUCXOAUT YHUYTOXKE-
HIIe COfIepyKAIlMXCs B Hell MUKPOOPTaHM3MOB.

Crioco6sl ynmydineHns KauecTBa BOJBI M COCTAB
BOJIOOYMCTHBIX COOPY)KEHMII IIUThEeBOTO BOZOIPO-
BOJIa 3aBMCAT OT BUJA MCTOYHMKA, a TAaK)Ke OT CO-
cTaBa U cBOVCTB Bopbl. IIpuHIUNUanbHas cxema
BOJIOIIO/ITOTOBKY ITIOKa3aHa Ha PUCYHKe.

BogonanopHas 6awHs

BacceitH ans oTcranBaHus BoOb!

Konopeu

AN

Bogon

YCTPOWUCTBO ANs X HUSA
Hacoc o po opuvpoBal

5 > Ddunsrp
i

\-——_

Onuwume npoyecc 8000n0020mMo8KU. [J118 3m0o20 00N0IHUMe NPedsIoXKeHUs, 8bI6pPas Ha3Ha-
YeHUe OCHOBHbIX 3MAnN08 NOA20MOBKU 800kl U3 NPedCcmasieHHo20 CNUCKA.

o OrcTanBaHme BOJIbI B OCHOBHOM MCITO/Ib3YETCA /1A

o  OuaprpoBaHNe HEOOXOAMMO /IS

« B pesynbrare Xx710pupOBaHMsA IIPOUCXOIUT

1) oTnenenme MeTKUX YaCcTHII;

2) oraenenue Hanboee KPYITHBIX 3arps3HUTENEN;
3) obe3zapakuBaHue BOJBI;

4) oboraiieHye BOAbI KUCTIOPOLOM.



3apgaHue 2

B mpouecce BogonoaroToBKyM 4acTo NpUMEHAIOT 030H. Ero momyyaiot u3 Kuciopoa Bo3ayxa B Clielu-
a/IbHBIX YCTaHOBKAX — 030HaTOpax. B 030HaTOpax 1o AeiicTBIeM 9/1eKTpUYeCKOro TOKa BbICOKOTO HaIps-
JKEHVsI IIPOMCXOIUT peakuus npespaienus kucnopona O, B o3on O,: 30, = 20,.

Ha kakom amane nod2omosku 8006l ucnosb3yemcsa 030H? ObvACHUMe, Kakoe c8olicmao 030-
Ha obycnoenueaem e20 npumMeHeHuUe 8 npoyecce 8000N0020MOBKU.

3apaHue 3

Oumcrka BOfBI TpU €€ MOATOTOBKE [/ MUThEBOTO BOLXOCHAOKEHWS TIOfpasyMeBaeT CHIDKeHMe KOH-
LIeHTPalMM COLepPKalMXCA B Hell IpyuMeceii 0 6€30IacHOrO /I YeloBeKa YPOBHsA, IIPU 3TOM ITOTTHOE
0CBOOOXK/I€HME TUTHEBOIT BOJBI OT MIMEIOLINXCS PACTBOPEHHBIX COElT He IIPeJyCMaTpUBaeTCs.

[Tpednoxume 3kcnepumeHm, No38o1AWUU 8 OMAWHUX YC/108UAX 00KA3aMb HaUu4ue pac-
MBOpEHHbIX coneli 8 B000NPOBOOHOU 8OOE.

3apaHve 4

Bopa B ecTecTBEHHBIX MCTOYHMKAX COZIEP)KUT pasHOe KOMMYECTBO TOpa: B OHUX M3 HUX YPOBEHb CO-
fep>kaHuA GTOpa HAXOAUTCA B IIpefie/Iax HOPMBI, B IPYTHX — He JOCTUTAET ONITUMA/TbHOIO 3HAYeHWsI VTN,
Hao60poT, oueHb BbIcOK. HemocTaTok ¢TOpa B MUTHEBOI BOfEe BbI3bIBAeT Kapuec 3y6OB, a ero u36BITOK
B/IMAET Ha pasBuTue Gmooposa — 3a60meBanysi, OMHUM U3 IPU3HAKOB KOTOPOTO SB/ISETCS IIATHUCTOCTD
amanu 3y60B.

Bcemmpnas opranmsanmsa 3fpaBooXpaHeHNs peKOMEeH/J0BajIa CUMTATh BepXHell 'paHu1ell KOHIIEHTpa-
187430} (pTopa B Bofe 1,0 mr/im, a HyokHeit — 0,5 mr/n*. B pekax u o3épax q)Topa, KaK IIpaBUJIO, MAJI0 — MEHee
0,5 mMr/1, BOfIa 5Ke 13 ITOI3eMHbIX MCTOYHMKOB, 0COOEHHO B BY/IKAHMYECKVX ¥ TOPHBIX palloHaX, MOXKET CO-
mepxarb 1o 50 mr/n gpropa.

Ha xapre 1 BbifieneHbl reorpapuyeckue 06/1acTy, B KOTOPBIX I'PYHTOBbIE BOJBI COfiepKar Oonee
1,5 mr/n propa.

Kapra 1 Kapra 2

Ha kapme 2 gbibepume mecmo (A, b, B, ), 8 komopom He cnepyeT (pmopuposames numsesyio

8ody.

KEWUC 1
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3apaHue 5

Hepmocratok ¢Topa B nnTheBOI BOJie BBI3BIBAET Kapyec 3y6oB, a ero M3OBITOK BAMSET HA PasBUTHE
dmooposa — 3a6oneBaHNus, OFHUM 13 TIPU3HAKOB KOTOPOTO SB/ISETCA MATHUCTOCTD aManu 3y6oB. B ciy-
Yae HeJOCTaTOYHOTO KonmMyecTBa (ropa B BoJle B IMTheBYIO BOAY H00aB/IAOT (TOpCcOiepkaigee Belie-
cTBO, Hanpumep Gropuy Harpusa. Ecu ke ectecTBeHHOe cofiepkanne GpTOpa B BOJie CIMIIKOM BEJUKO,
€ro MPUXOAUTCs MOHMKATD /IO HOIMYCTUMOTO npefiena. C 9Toil 11eIblo BOAY MOXKHO, Harpumep, o6pabo-
TaTh TAIIEHON U3BECTBIO — ruApoKcuaom kanpuns Ca(OH),.

Cyyemom mo2o, Ymo 8 6osbueli yacmu numosesoli 800bl hmop codepXumcs 8 sude hmopuo-
uoHa F, sbickaxume npeononoxeHue, no4emy 01 CHUXeHUS co0epXaHus ¢pmopa 8 8ode e20
MOXHO 06pabomame 2awéHoli uzgsecmoto? Ap2ymeHmupylime c80€ npednosioxeHue, cocmasus
coomgemcmayloujee ypasHeHue peakyuu.

3apaHune 6

BoponpoBoziHyio Boly B 60/BIIMHCTBE C/Ty4YaeB BIOTHE 9P PeKTUBHO 0CBOOOXKIAIOT OT BPELHbIX IIPH-
Meceli Ha BO03a00pHbIX cTaHIMAX. OfHAKO 110 YT 1O BOJZOIPOBOJHOTO KpaHa B KBAPTUPE BOJA MOXKET
BHOBb 3aTPA3HUTHCSA B M3HOLIEHHBIX TPYOOIIPOBO/IAX, B TOM YMC/I€ COSIMU TSDKEBIX METAJIIOB, OTIACHBIX
msi 3mopoBbA. 110aTOMY 3ayacTyio BOJOIPOBO/IHAS BOJA HYXKIAETCS B JTOIOTHUTEIBHON OuncTKe. s
3TOTO NPUMEHSAIOTCS ObITOBBIE (PHUIIBTPBIL.

Y4énple M3yunay BO3MOKHOCTb OYMCTKY IUTHEBOI BOIBI OT TSDKEIBIX METAJUIOB M OT COJIEN YKECT-
KOCTH C TIOMOMIbIO GBITOBBIX GUIBTPOB TPEX TUIIOB. Pe3y/bTaThl MCCIEOBAHMIT TIPEICTABIEHBl HA 1A~
rpamMe.

mZn
mPb

uCr

BHOCTb OMMCTKK, %

mSr
uFe ;

® KécTROCTL |

Punbtp 1 Dunetp 2 ®unetp 3 i

Kakomy punempy 8el 661 omoanu npednoymeHue, 0CHOBbIBAACHL HA OAHHbIX, NPeACcMassieH-
HbIX Ha duazpamme? ApzymeHmupytime ceoli omaeem.

3apaHue 7

Oprannyeckoe BenecTBO (GeHON ¥ IPOJYKThI €r0 B3aUMOJIECTBIUSA C XIOPOM, KOTOPbIil IPUMEHSAETCSI
B Ile/1s1X 006e33apakMBaHMUA BOJIBI, OTHOCATCA K Haubo/ee 4acTo BCTpeYaeMbIM TEXHOTEHHbIM 3aTrpsA3HIUTe-
JIAM BOJIbL. DT COEAMHEHNMS CIOCOOCTBYIOT Pa3BUTHIO 3/I0KAY€CTBEHHBIX ONYXOJI€i, OITOMY TpebyeTcs
KaK MOYKHO 60/1ee IIOJTHOE UX y/la/leHNe U3 MUThEeBOIl BOJIBL.

YuéHble MpOBeM MCCAEN0BaHMA KaueCTBa OYMCTKM BOJBI OT (peHOMa ¢ MOMOIbIO TaK Ha3bIBaeMO-
ro nmpoToyHoro ¢uabrpa. [Ipu ucnonp3oBaHMM MPOTOYHBIX (PUIBTPOB IS JJOIOTHUTEIBHON OYUCTKA




BOJIOTIPOBOJIHON BOJBI BaYKHO YYMTHIBATH CKOPOCTb (PUIBTPOBAHMSA, KOTOpas OIpefenseTcs Komude-
CTBOM BOJbI, IIPOILIE/IIIelT Yepe3 GUIBTP B €AVHNUIY BpEMEHM Yepe3 eIMHNUILY IIOBEPXHOCTH.

B mporecce mccnenoBanusa BOy C OfMHAKOBOJ Haya/lbHOM KOHIlEHTpalmell (eHoma IpOoIycKamm
C pasHoIt CKOPOCTBIO TIpy Temiieparype 20 °C yepe3 IIPOTOYHBIN GUIBTP ¥ ONPENE/ISAIN OCTATOYHYIO KOH-
HeHTpanuio GpeHorna.

Onuwume npoBedéHHbIe y4EéHbIMU UCCIe008aHUA. [na 3mozo donosHUmMe npeodsoxeHue,
8bi6paes (hpasbl U3 cnucka.

Vuénble MCCIe0BaIN 3aBUCHMOCTD oT
1) HayanbHAsL KOHL[EHTpauus (eHona B BOJIE;

2) ocTaTo4Has KOHLeHTpauus (eHona B BOzie;

3) TemIiepaTypa BOJIbI;

4) ckopoCTb GUIBTPALIUY BOJBI; ¢

5) comeprkaHue TSHKENBIX META/ITIOB B BOJIE.

3apaHuve 8

B mporecce mccnenoBanusa KadecTBa OUMCTKI
BOJIBI OT peHOJIa C TOMOIIBI0 TPOTOYHOTO PuIbTpa
y4€Hble TIOTyIM/IU Pe3y/NbTaThl, KOTOPBIE OTpaxe-
HBI Ha Tpaduke.

Ucnonb3ya O0aHHele, npedcmasnieHHele Ha

2
a
3
Sa
epagpuke, 0bvACHUME, NOYemMy Npu UCNOJb- £5 |
308aHUU NPOMOYHO20 Pusibmpa He criedyem s é
npesbIams CKopocme ¢puibmposaHus 8006, g |
YKA3aHHylo npousgooumersnem uiempa. g
hd T T i T 1
CxopocTb NponycKaHus soAbl

yepes copbeHT

3apaHune 9

ITo manHbBIM BcemupHoit opranusanym 3gpaBooxpanenus, o 80% Bcex 3aboneBaHNi B Mype CBA3a-
HO C ynoTpe6/eHneM B IMILy BOJbI HEYIOBIETBOPUTEIBHOTO KauecTBa. [JONONMHUTEIbHYIO POTIb UTPAIOT
¥l HapylIeH)sl CAHUTaPHO-TUTMEHNYeCKUX TpeboBaHmil IIpy opraHu3anuy BofocHabxenns. Bopa, mocry-
Iaomlas B BOZOIPOBOAHBIN KPaH, JO/DKHA COOTBETCTBOBATD IIPUHATBIM 6AKTEPUONOTNYECKMM TT0Ka3aTe-
nsiM. CaHMTapHBIM TI0Ka3aTeeM KauyeCTBa BOJbI SAB/IAETCS KOMU-UHOEKC — KONMMYECTBO KUIIEYHbIX Majo-
4eK, KOTOpble CofiepXKarcs B 1 71 Bofipl. /151 BOJZOIIPOBOJHOI BOIbI K0/IU-UHOEKC He JIO/KEH MPEBbIIIaTh 3.
9TO 3HAYMUT, 4TO B 1 J1 BOJIBI JOITyCKaeTCA He Oo/ee TPEX KMLIEUHbIX Majiouek. borbliuee X KOMMIECTBO
yKa3bIBaeT Ha BO3MOXXHOCTD IIONIAflaHNs B BOAY 60/I€3HETBOPHBIX MUKPOOOB, KOTOPbIE BBI3BIBAIOT KM-
IIeYHbIe MH(EKIMOHHbIE 3a60/1eBaHMA.

Ykaxume, kakue 3a6osiegaHus mo2ym 6bime 8bi38aHbl ynompebieHuem 3a2pA3HEHHOU 800bI
C HapyuweHHbIM 6aKkmepuo102U4eCcKUM COCMABOM:

1) paguKynuT; 5) rTUnepTOHMS;
2) nuaber; 6) nuiair;

3) remarur; 7) IM3EHTepus;

4) 6pro1HoOI TH; 8) BeTpsiHasA ocma.

KEWUC 1
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KENC 1

MeToanyeckmne KOMMmeHTa pun

KomnnexcHoe safanne «Kak cenatb Bogy npu-
TOIHON JyIA NUTbA» BKIIOYaeT B cebs 9 pasHo-
06pa3HbIX 10 GopMe 3aJaHMIl, HAIIPABIEHHBIX Ha
dopMupoBaHue eCTeCTBEHHOHAyYHO! TIPaMOTHO-
CTY LIKOTbHUKOB. IIpy BhINOTHEHUM 3aJaHNA yYa-
IYeCs MOTYT MPOSABUTH CIIOCOOHOCTD IMPUMEHATD
€CTeCTBEHHOHAy4YHble 3HAHUA /I OObACHEHUA
Ha6/II0/laeMbIX ABJIEHMII ¥ MPOLIECCOB, MPOJEMOH-
CTPUPOBATh YMEHMs aHA/IM3UPOBATh M MHTEpIIpe-
TUpPOBaTh JaHHbIE, [IelaTh BBIBOABL. B I1e10M 3TO
KOMIUIEKCHOE 3a/laHMe ITOKas3bIBaeT, KaK HayKa U
TEXHOJIOTMY TIOMOTAIOT PelaTh Mpo61eMsl, CBA3aH-
HBbI€ C IIOATOTOBKOJ Ka4eCTBEHHO ITUTHEBO BOJIbI,
6e3omacHo [/ 3[0POBbS Ye/IOBeKa.

3agannA 1 u 2 OTHOCATCA K KOMITETEHTHOCTHO
obmacTy «Hay4yHOe 06bsCHeHMe ABIeHuit». [Ipy BbI-
TIOTHEHMM STUX 3aflaHMil LIKOIbHUKM Pa3BUBAIOT
yMeHMe IIPUMEHATh MMEOIINeCs Y HUX 3HaHusd, B
YaCTHOCTM 3HAHMSA O CIIOCO6AX pasfie/ieHNsl ¥ OYMCT-
KM BEIECTB ITPUMEHUTENBHO K ITPOI[eccaM BOJOIIOf -
TOTOBKM BOJbL. 3aiaHye 1 MOXKeT GbITh MCIIOTb30Ba-
HO IIpy u3yyeHnn TeMbl «Crioco6bl pasziesieHns cme-
ceil» B Kypce XM B 8 Kiacce, a 3aflanue 2 — npu
U3Yy4YEHUM TeMbl «AJI/IOTPOIHbIE BYJOM3MEHEHMS
KICTIOpOJa» B Kypce XMMIM B 9 Kacce.

B samanum 3 yvamimecs JO/DKHbBI onmcaTh Ipo-
CTOI 9KCIEPUMEHT, KOTOPbINI MOXXHO BBIIIOTTHUTD
B IOMAIIHMUX YCTIOBUAX, [/ JOKa3aTeIbCTBA Ha/IM-
Y1l B BOJOIIPOBOJHON BOJI€ PACTBOPEHHBIX COJIEN.
9TO 3ajlaHMe ONMpAeTCA Ha MMEIOIMecs Y MIKO/b-
HMKOB 3HaHMA O CIIocobax pasfiesieHyusi OfHOPOJ-
HbIX CMeceli ¥ HalipaB/ieHO Ha GOpMIpOBaHue yMe-
HMA IpeIaraTb CIoco6bl HAYYHOTO MCCTIeJOBAHMA
M3y4aeMbIX BOIIPOCOB.

3ajiaHne 4 OTHOCUTCA K KOMIIETEHTHOCTHOI 06-
JIACTU «MHTEpIpeTalys NaHHBIX U MCIIOb30BaHNE
Hay4HbIX [JOKa3aTebCTB /I IIOTYYeHN BbIBOOB»
U MMeeT MeXIVCIUIUIMHAPHDIN XapakTep. 3alaHue
HaIlpaB/IeHO Ha (pOpMMUpOBaHIEe YMEHWs aHA/IN3Y-
poOBaTh M MHTEPIpPeTUpPOBaTh MH(POPMALVIO U JIe-
7aTh COOTBETCTBYIOIIME BBIBOZIbL. B aTOM 3amanun
TpebyeTcs COMOCTaBUTD JIBe KAPThI: HA KapTe 1 BbI-
meneHpl reorpaduyeckue 061acTy ¢ MOBBILIEHHBIM
copepxkanueM GTopa B BOJIE, YTO BBI3BIBAET Y YeJIO-
BeKa 3abosieBaHMe, HasbiBaeMoe (PII0OPO30OM, a Ha
KapTe 2 yKa3aHbl YeThIpe MeCTa, U3 KOTOPBIX Haflo
BBIOpATh TO, B KOTOPOM He CiefyeT (pTopupoBaTh
BOJY. ITO IOCTaTOYHO IPOCTOE 3ajaHNe C HU3KUM
YPOBHEM CJIOXKHOCTH.

B 3agmanum 5, koTropoe mpojomKaeT TeMy BIus-
HMA HeflocTaTKa uim u3bpiTKa BTopa, comepxalie-
rocs B IUThEBOI BOJIE, HA COCTOSTHME 3yOHOIT aMaIn

YelloBeKa, IIKONbHMKAM IIpeJIaraeTcsi BbICKA3aTh
IPENTIONOKEHNE O TOM, T04YeMy 06aB/IeHe U3BeCTH
K BOJie C IIOBBIIIEHHBIM cofiepykanneM G13pa mosso-
/IA€T CHU3UTD €ro YpOBeHb. ITO 3a/jaHNe OTHOCHUT-
€Al K KOMITETEHTHOCTHOU 06/1acTy «Hay4qHOe 06bsic-
HeHMe AB/eHnit». Ero Beimonuenne popmupyer yme-
HJe IPYMEHATb COOTBETCTBYIOLIE €CTeCTBEHHOHA-
yuHble 3HaHUA (B JaHHOM C/Ty4ae — 3HAHWS O Peak-
LMAX MOHHOrO 06MeHa) it 0ObACHEHUS SBJIEHMIA
¥ IpoLleccoB. 3afjaHus 4 u 5 MOTyT GBITh UCIIO/IB30-
BaHbI IIPU U3y4eHUN TeMbl «[a/ioreHb» B Kypce Xu-
mMuy B 9 Kmacce u TeMbl «3y6bl 1 yXOf] 32 HUMU» B
Kypce 6uonorunu B 9 xnacce. 3apanue 5 Gysiet Tarke
VIHTEPECHO IIKO/IbHUKAM TIpU U3ydeHun tembl «Pe-
aKIMy MOHHOTo 06MeHa» B Kypce XUMUM B 9 Kitacce.

3ayjaHne 6 OTHOCUTCS K KOMIIETEHTHOCTHOM 00-
ACTU «MHTEPIpeTalysA JAHHBIX M UCIIONb30BaHNe
HayYHBIX JIOKa3aTe/lTbCTB /IS MOTyYeHNs BHIBOJIOB»
VI HampaBjieHO Ha (pOpPMMpOBaHMEe yMeHUs aHA/IU-
3UpOBaTh, MHTEPIPETUPOBATb JaHHbIE, IPECTAB-
NeHHble B rpadudeckoii Gpopme, 1 JemaTh Ha OCHO-
Be 9TOr0 aHa/IM3a BBIBOJIBL. Y JaIMMCS HEOOXOAMMO
NpOaHa/M3NPOBATh AMarpaMmy, Ha KOTOPOIi TTOKa-
3aHa CTeNeHb OYMCTKY BOJOIIPOBOHOI BOJIBI OT CO-
7€t TSXKEMbIX META/I/IOB, ONACHBIX /IS 3[I0POBbA, C
TIOMOIIBIO TPEX OBITOBBIX GMU/IBTPOB ¥ BBIGPATH HaNU-
6onee adpdexTMBHBII U3 HUX. TO 3a/jaHNeE C Pa3BEéP-
HYTBIM OTBETOM, KOTOpOE ITpeJIIonaraeT oos3arennb-
HYI0 apryMeHTaluio Bbibopa. Kak u mo6oe 3amanne
C Pa3BEPHYTBIM OTBETOM, OHO (POPMUPYeT TaKKe
MeTanpeMeTHOe yMeHNe WCIIONb30BaTh afieKBarT-
HbIe peyeBble CPeICTBA /I BbIPAXKEHMs MBICIIENl, B
TOM 4YHC/Ie B IMCbMEHHOIT hopMe.

ITIpy BHIMOTHEHMY 3a/jaHus 7 ydalmecs JOK-
HbI IPOJIEMOHCTPUPOBATh MOHMMaHME 0COOEHHO-
CTeif eCTeCTBEHHOHAYYHOTO MCCTIeIOBAHMS, B 4aCT-
HOCTU MccnenoBauusa 3GeKTUBHOCTH OYMCTKM
BOJIbI C IIOMOIIBIO IIPOTOYHOTO (UIBTPA OT Opra-
HMYECKOTO 3arpA3HUTENA — PeHOa, BbI3bIBAIOIIETO
omacHble 3aboneBaHms. 3ajaHne OTHOCUTCA K TIPO-
1ie/lyPHOMY TUITy 3HAHUS U HAaIIpaB/ieHo Ha GopMu-
“pOBaHMe YMEHMs PacIO3HABATh BONIPOC, MCCTIefye-
Mblii B JaHHOJI €CTeCTBEHHOHAYYHOI pobieme.

3azjanue 8 ¢ pa3BEPHYTHIM OTBETOM IIPOJO/DKA-
eT TeMy O4YMCTKY BOJIbI OT (peHO/Ia C IIOMOILLBIO ITPO-
TOYHOTO (pM/IBTPA ¥ OTHOCUTCS K KOMIIETEHTHOCT-
HOJI 06/1aCTH «MHTEPIPETALVs JAHHBIX U UCIIONb-
30BaHMe HAyYHBIX JIOKA3aTeIbCTB JIA MOTyYeHMs
BBIBOZIOB». 3aJjaHue Hampas/ieHo Ha (opmupoBa-
HMe yMeHMsA aHa/IM3MPOBATh ¥ MHTEPIPETHPOBATD
MHGOPMALMIO U JIe/IaTh COOTBETCTBYIOLIME BbIBO-
Ibl. B aHHOM 3asiaHMy CreyeT, MCIIONb3Ys Mpef-




CTaB/IeHHYI0 Ha rpaduke MHPpOpMauuo, 060CHO-
BaTh, [I0YEMY He PEKOMEH/IYeTCsl TPEBBIIIATD CKO-
pocTb GUIBTPOBAHMS BOJIBI, YKAa3aHHYIO IIPOU3BO-
muTeneM GuibTpa.

3apmanue 9 cBA3aHO ¢ Mpo6IEMOIL yrIoTpebnenns
B ITUIIY BOJIbI, HEY/IOB/IETBOPUTENIBHOI B GaKTepu-
O/IOTMYECKOM OTHOILIEHWH, ¥ B CBSI3Y C 9TUM C BO3-
HUKHOBeHNeM MH(EKIMOHHbIX 3a60/neBaHmMit, KO-
TOpBIE CIeAyeT OTINYaTh OT OOJe3Hell, BhI3bIBae-
MBIX APYTMMM IpPUYMHAMU. 3aflaHue OTHOCUTCA K

KOMIIETEHIIMM «Hay4yHOe OOBACHEHMe SBICHMI»
¥ HampaBleHO Ha (opMuUpOBaHME yMEHMUS Hpu-
MEHATb COOTBETCTBYIOIIME €CTeCTBEHHOHAY4YHbIe
3HaHMA /1A 06bsACHeHUs HAKTOB, ABIEHUI U TIPO-
11€CCOB.

Takum obpasom, xomriekcHoe 3ajanue «Kak
chenatb BOJy NPUTONHON M/IA MUTHA?» B LIEIOM
MeeT MC)KJIMCL[MUHMHaprIf;I XapakTep M MOXKET
6BITH MCIIONIB30BAHO IIpy M3Yy4YE€HUN Pa3INIHbIX
TEM IIKOJIbHOTO KypcCa XMMIUU U 6uonornn.

XapakTepucTuka 3agaHuii U CUCTeMa NX OLleHNBaHUA

3adaHue 1
CopepyxarenbHas OusnyeckKme CUCTEMBI
06/1aCTh OLIEHKN
KommnerenTHOCTHas HayyHoe o6bscHeHNe ABIEHMI
0671aCTh OLIEHKY
KonTekct MecTHBII/HaIMOHAIbHBIN, OKPY>Karoljas cpeaa

YpoBeHb CIIOXKHOCTH

Cpepuuit, Bo3pacT yvammxcs 13-15 e, 8-9 kmacc

®opmar oTBeTa

C0XXHBI MHO>KECTBEHHBIN BHIOOD

O6beKT IpOBEPKM

HpMMeHﬂTh COOTBETCTBYIOIIME ECTCCTBEHHOHAYYHDIC 3HAHMA

Tun sHaHUs CopgepkaTeibHOE
Cucrema O1leHMBaHUA Bann CopepxaHue KpUTEpU
1 Bri6pana nocnemoBarenbHOCTS 2, 1, 3:

OrcranBaHye BOJIbI B OCHOBHOM UCIIO/Ib3YeTCs IS 0MmMOeieHUs
Haubonee kpynHoix 3azpsasnumerneti (2).

OubTpoBaHNe HeOOXOAMMO IS omoeneHust menkux yacmuy, (1).

B pesynbrare X10pupOBaHis IPOVICXOIAUT 0be33apascusarive 600vl (3).
Jpyrue He BbIOpaHbI

0 Ipyrue oTBeTh

3aoaHue 2
CopeprxatenbHas
Ousnyeckmne CUCTEMBI
0071aCTh OLIEHKN
KommeTeHTHOCTHas HayuHoe o6bsicHeHue sIBNIEHWIT
06/1acTh OLIEHKN
KoHTtekct MecTHBbIV/HAIMOHATBHBIN, CBS3b HAYKU ¥ TEXHOTOT U

YpOBeHb CIIOXKHOCTH

Bpicokmit, Bo3pacT yyamuxcs 13-15 net, 8-9 kmacc

@opmMar oTBeTa

3aiaHne c pasBéPHYTHIM OTBETOM

O6beKT IpoBepKM

HPMMCHHTI: COOTBETCTBYHOILINE ECTECTBEHHOHAYYHbIC 3HAHNA

Tur 3HaHMs CopepyxateibHOE
CucremMa olieHUBaHUSA Bann CopepyxaHue KpuTepus
2 ToBOpUTCS, YTO O30H MCIO/IB3YeTCs Ha dTarne obe33apakKMBaHUA
BOJIBL.

YkasaHo, YTO IIpMMeHEeH)e 030HAa OCHOBAHO Ha €r0 CUJIbHBIX OKVIC-
JIATETbHBIX CBOJCTBAX — O30H YHMYTOXKaeT MUKpOdIopy, croco-
6eH paspyuiaTb MHOTME OpraHM4YecKkyue BellecTBa, obecuBedn-
BaeT BOJY, YCTPaHsET e€ MPUBKYC I ITIOCTOPOHHMIA 3aImax

1 IIaH YaCTUYHBIN HEIIO/THBIN OTBET: YKa3aHO, 4YTO O30H MCIIO/Ib3YETCA
Ha oTalie o6e33apa>1<MBaHm{ BOJbI, HO HE YKa3aHO, Ha KaKuX CBOII-
CTBaX OCHOBAHO €ro IIPpMMEHEHUE

0 Ipyrue oTBeTHI

1

KEUC 1



12

KENC 1

3adaHue 3

CopeprkarenbHas Dusnyeckme CucTeMbl

0671aCTh OLIEHKA

KomnierenTHOCTHas [TonnManme 0cO6EHHOCTEl eCTeCTBEHHOHAYYHOTO UCC/IENOBAHNS -
00/1aCTh OLIEHKMI

Konrekct MecTHBI/HallMOHAIbHBIIA, 3T0POBbE

YpOBEHb CIIOKHOCTHU

Cpepnnit, BogpacT yvamumxcs 13-15 net, 8-9 kmacc

®opmar oTBeTa

3aaHue C pa3BEPHYTHIM OTBETOM

OG6DbeKT IPOBEPKM

HpennaraTb croco6 HAy4YHOTI'O MCC/IeOBaHMs JAaHHOI'O BOIIpOCa

Tum sHaHusA CopeprkaresibHOe
Bann CopepxaHue KpUTepus
1 ToBopuTCA, YTO MOXXHO BBIIAPUTb BOJONPOBOAHYIO BoAy. Ha
[iHE BbIIIAPUTEIbHONM YALIKM OCTAHETCA TBEPHABIN HaNET — COJM,
KOTOPBbIE COZIeP>Ka/INCh B BOJIE
0 [lpyrue oTBeThI -
3adaHue 4
CopeprkaTenpHas Ousnyeckmne CUCTEeMbI
006/1aCTh OLIEHKM
KommnerenTHOCTHas VurepnipeTanys JaHHBIX M MCIIONb30BAHME HAYYHBIX JOKA3aTebCTB /IS TIO-
0671acTb OLIEHKN JIy4eHUsI BBIBOJIOB
Konrekct MecTHBIIT/HaIIMOHAIbHBL, 3JI0POBBE

yPOBCHb CIIOKHOCTU

Hwuskmuii, BospacT yuyamuxcs 13-15 net, 8-9 kmacc

Popwmar oTBeTa

3aganue ¢ BBI6OPOM OJHOTO IPaBU/IBHOTO OTBETA

O6bexT nmpoBepkn

AHanu3npoBaTh, UHTEPIIPETUPOBATH JAHHbIE 1 JIe/TaTh COOTBETCTBYIOIINE BbI-
BOJIbI

Tun 3HaHus CopepxarenpbHoe

Cucrema olleHMBaHMS bann CopepxaHne Kputepus
1 Boi6pano mecto b
0 Jlpyrie oTBeThI

3aoaHue 5

CopeprkarenpHas Dusnyeckme CUCTEMbI

06J1acTh OLIEHKA

KoMmrieTeHTHOCTHAs HayuHoe o6bsicHeHMe sIBIEHMIT

0671acTh OLIEHKN

Konrtekct MecTHbII1/HallMOHAIbHBI, 3[[0POBbE

YpOBeHb CIIOXKHOCTY

Bricoxnit, Bo3pact yvammxcs 13-15 ntet, 8-9 kmacc

Dopmar oTBeTa

3ajjaHue ¢ pasBEPHYTHIM OTBETOM

O6DbeKT IpoBepKu

[IpuMeHSTh COOTBETCTBYIOIME €CTeCTBEHHOHAYYHbIE 3HAHMS

Tun 3HaHusA CopepykaresnbHOe
Cucrema otieHNBaHUA bann £ Copep)xaHue KpuTepus
2 ToBopurcs, uyTO ram€Has M3BeCTb IIPU PACTBOPEHUM B BOJie

obpasyer wmonbl Kampums Ca’*, KOTOpble B3aUMOJIEICTBYIOT
¢ dropug-nonamu F- ¢ obpasoBanmem HepactBopumoro dropuua
KaJIbIMs, BBINA/AIOIIEr0 B OCaOK:

Ca?* + 2F- = CaF,| _

OTOT mpolecc NPUBOAUT K yAaneHUI0 (TOPUI-MOHOB U3 BOIBbI,
T. €. K CHIDKeHMIo pTopa B Bojie

1 [laH 9acTMYHO BEPHBIN OTBET: yKa3aHa NPUUYNHA YMEHbIIEHNS CO-
fepxxanus GTopa B BOJIe, HO He COCTAB/IEHO YPaBHEHME PeaKInn

0 Jlpyrue oTBeTHI




3aoaHue 6

CopepskarenbHast dusuyeckme CUCTeMbI
0671aCTb OLIEHKU
KoMmerenTHOCTHas VHTepupeTanys JTaHHBIX ¥ UCIIO/NB30BAHME HAYYHBIX JOKA3aTEIbCTB IS O~

061acTh OLIEHKM

JIYy49€HWA BBIBOJOB

Konrekcrt

JIN4YHBIN

YpoBeHb CIIOXKHOCTI

Cpennnit, BospacT yqauuxcsa 13-15 net, 8-9 kmacc

®opmar oTBeTa

3amaHue ¢ pa3BEPHYTHIM OTBETOM

O6BeKT MpoBepKu

AHanM3MpoBaTh, MHTEPIIPETUPOBATH JAHHBIE U Jle/IaTh COOTBETCTBYIOLIVE BbI-
BO/JIbI

Tur sHaHusA

CopeprkareibHOe

Cucrema olleHUBaHUSA

Bann , CopepxaHnue Kpurepus

1 ToBOpMTCS, UTO CTIEAyeT OTAATH IIpeAToYTeHne puapTpy 3. YkasaHa
aprymeHTanus Beibopa: 1o cpaBHeHuio ¢ puabrpamiu 1 u 2 punbrp
3 obecneynBaeT Hambosee IOTHYI0 OYMCTKY OT COJMeEi TSDKEMBIX
METaJIZIOB U COTel )KECTKOCTI

0 Jlpyrue oTBeTHI
3a0aHue 7
CopepxaTtenbHast DusnyecKme CUCTEMBI
0671acTh OLIEHKM
KomnerenTHOCTHAs ITonnMaHne 0co6eHHOCTEN eCTeCTBEHHOHAYYHOTO SIBJIEHNMS
0671aCTh OLIEHKH
KonTekct MecTHBIVI/HaIMOHATBHBIN, 3[[0POBBE

YpoBeHb CIIOXKHOCTH

Cpennuit, BozpacT yuammxcs 13-15 jeT, 8-9 kiacc

Dopmat oTBeTa

C10)KHBIII MHOXKeCTBEHHBII BbIOOP

O6beKT MPOBEPKH

PacriosHaBaTh BOIIPOC, UCC/IEAYEMBIil B JAHHOI eCTeCTBEeHHOHAY4HOI1 paboTe

Tun 3Hanus

CopepyKaTenbHOE

Cucrema OlleHMBaHMSA

bann CopepxaHue KpuTepus

1 Bri6pana 1ocneoBaTeIbHOCTD 2, 4:
Y4uéHble UCCTIEOBAIN 3aBUCUMOCTD OCMAMO4HOL KOHUEHMPauuu
erona 8 8ode (2) ot ckopocmu punvmpavuu 8600vt (4)

0 Jpyrue oTBeTHI
3adaHue 8
Copep>xarenbHast Dusnyeckye CUCTEMBI
0671aCTh OLIEHKN
KomnereHTHOCTHAA VHTepripeTaniuA JAHHBIX M JICIONb30BaHME HAYYHBIX /IOKA3aTEIbCTB [IA
0671aCTh OLIEHKM IIOTy4€HVS BBIBOJIOB
KoHnTekcT MecTHBII/HALMOHAIBHBII, 3J0POBbE

YpOoBeHb CIIOKHOCTH

Cpennnii, Bo3pacT yuyauuxcs 13-15 net, 8-9 kmacc

@opmMar oTBeTa

3ajjaHue C pasBEPHYTHIM OTBETOM

O6mbexT npoBepKn

AHansupoBaTh, MHTEPIIPETUPOBATh JAHHbIE U JIe/IaTh COOTBETCTBYIOLINE BbI-
BOJIbI

Tumn sHanms

[Tpouenypuoe

CucremMa Ol[eHMBaHMS

Bamn Copepyxanue KpUTepus

1 [laH BepHbBIl apryMEHTUPOBAHHBIN OTBET.

ToBOpMTCA, YTO COIMMACHO IpadMKy IpM YBETMIEHUN CKOPOCTH
IPOITYyCKAaHNUA BOJAbI Yepe3 COpOEHT OCTAaTOYHas KOHILIEHTPALusa
deHona yBenmMuMBaeTCs, T. €. IPOMCXOAUT yXyAIIeHVe KayecTBa
OYMCTKM BOABL I[I03TOMY IIpeBbllleHNME CKOPOCTH (UIbTpanyuu
BOJIBI, YKa3aHHOV ITPOU3BOAUTENEM (PUIBTPA, HE TO3BOIUT IMOMTY-
4UTb BOAY TpebyeMoli CTeNeHN OUMCTKM

0 [Ipyrue oTBeTHI

13
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3adaHue 9

CopepsxaTenbHas JKusble cucrembr

0671aCTh OLIEHKN

KomnerenTHOCTHas Hay4noe o6bsicHeHne ABIEHNI
0671aCcTh OLIEHKN

KonrekcT [mo6anbHblif, 3OPOBbE

VpoBeHD CIIOXKHOCTH

Cpepnuit, BogpacT y4amuxcsa 13-15 net, 8-9 kmacc

®opmar oTBeTa

3aganue ¢ BBI6OPOM HECKONBKUX NIPAaBU/IbHBIX OTBETOB

O6beKT IpOBepKM

Hpumemrrb COOTBETCTBYIOLIME €CTECTBEHHOHAYYHbIC 3HAHUA

Tun 3HaHMS CopiepxaTe/ibHOE

Cucrema o1jeHMBaHUA Bann CopepxaHue KpuTepus
2 Boibpansl 0TBETHI 3, 4, 7. [Ipyrue He BoiOpaHbI
1 Boi6paHbl iBa MpaBU/IbHBIX OTBETa. [Ipyrie He BbIOpaHbI
0 Jlpyrue oTBETHI




Kenc 2.
FTOPHbLIE MOPOADI
BCTPOUTEJIbCTBE

...VI3 Bac BO3/IBUTa/IM MbI XpaMbl,
W3 Bac MbI cmaranm gBOPILbI ¥ KVINLIA...
Banepuii Bprocos

-

[TpupopnHbie KaMeHHbIe MaTepUasbl C IpeBHEN-
IIMX BpeMeH ABJIAITCSA Hanubosee IPOCTHIMU U JO-
CTYNIHBIMM CTPOMTETbHBIMU MaTepuanamu. Bce
JipeBHME TOCTPONMKM — XpaMbl, ABOPIIBI, Kpero-
CTU, MOCTBI — BO3BOJIM/INCD 13 IIPUPOJHOTO KaMHS.
B Erunre, Mexcuxke, Typuumn, Iperun, Mranun, Kn-
tae, Kambopke, VIHaMM COXpaHMIOCh MHOTO BbIjja-
IOIIMXCA TMaMATHMKOB KaMEHHOTO 30/4eCTBa, 5B-
NIAIOIMXCA ApXUTEKTYPHBIMIY LIeleBPaMI JPEBHNUX
LMBUIN3ALNIL, CYIL[eCTBOBABIINX Ha 3eMIIe.

Kamennble mnpupopHble Marepuanbl O4YeHb
IIPOYHBI, IO/ITOBEYHBI, OTHECTOMKM. VX momydaior
M3 Pa3/IMIHBIX TOPHBIX TOPOJI, 06Pa30BaBIINXCA B
3eMHOJI KOpe B pe3y/lbTaTe OIpefie/IeHHBIX Te0JIo-
I'MYECKUX TPOLeCcCOoB. [0 MpoMCX0XAeHNI0 TOPHbIe IOPOJbI MO Pa3/eNAI0TCS Ha MarMaTudeckue, oca-
JIOYHbIe ¥ MeTaMOpduyecKue.

Mazmamuueckue zopHvie nopodst cHOpMMUPOBATUCD TP OCTHIBAHUM MarMbl, HAXOAALLEICS B 3€MHOII
Kope 1 B BepxHeit ManTIu. Hanbonee n3BecTHLIN NPUPOIHBII KAMEHb MArMaTH4YeCKOTO IPOUCXOXKIEHNS —
rpaHuT. OH ABNAETCA OHON U3 CAMBIX TBEPADIX, IVIOTHBIX U MMPOYHBIX MOPOA. K 1erkuM MarmMaTndeckum
nopoziaM oTHocATCA nem3a u Tyd. Ilem3sa — mopucroe ByIKaHMYECKOE CTEK/IO, 06pasyeTcs B pe3y/nbTa-
Te BBI/IE/IEHNS BYTKAaHNYECKMX Ia30B NPy ObICTPOM 3acThIBaHMM NaBbl. Ty — mopucras KaMeHHas OPoO-
7ia, KoTopas 06pa3oBaach 13 By/TIKaHMYIECKOTO IIeI/Ia, By/IKAHMYECKUX 60M6 1 Apyrux 06/10MKOB, BbIOPO-
IIEHHBIX BO BpeMs M3BEP)KEHNUA BY/IKaHA, YIVIOTHUBIINXCA M CKPEIUIEHHBIX MeXJY co6oit. VIHTepecHo,
YTO M3 BY/TKAHMYECKOTO Tyda C/leflaHo MoAaB/sAioLiee G0IbIIMHCTBO CTaTyl Ha ocTpoBe [Tacxu.

OcadouHvle nopodst 06pa3oBaINCh B pe3ybrare
OT/IOXKEHMsA MTPOJAYKTOB BHIBETPUBAHMA U paspylile-
HUA Pas3/IMYHBIX TOPHBIX MOPOJ ¥ MPOAYKTOB KM3-
HeJIeATeNIbHOCTU PACTUTE/IbHBIX M KUBOTHBIX Opra-
HM3MOB, HaCe/IABIINX OrPOMHbIE BOJHbIE GACCETHI.
B ocajjo4HBIX TOPHBIX OPOAAX BCTPEYAIOTCA OCTAT-
KM BBIMEPIINX OPraHM3MOB, II0 KOTOPBIM MOXKHO
NPOCTIEANTD MCTOPMIO Pa3BUTHUA Pa3/IMYHBIX TEPPU-
topuit 3emmn. CaMble M3BECTHBIE OCA/JOYHbIE TOP-
Hble TOPOJIbl - M3BECTHAKM Y NecYaHuku. VI3Bect-
HAK — OCajjouyHas ropHas IMOpOfa OPraHN4ecKoro
IIPOUCXOXKIEHMSA, COCTOAIAsA B OCHOBHOM 13 Kap6o-
Hara kanpuys CaCO,. OCHOBY NMec4aHMKOB COCTaB-
JIAIOT 3epHa KBapLeBoro necka - Si0,.

Memamopduueckue 2opHvie nopodvt 06pa3oBanyCh B pe3ynbTaTe BO3JEACTBUSA Ha MarMaTuyeckue u
0CaJi0YHbIe TOPHBIE TIOPO/bI BHICOKOI TeMIIepaTyphl, JaB/IeHN, Fa30BbIX ¥ BOJHBIX PACTBOPOB pas/ny-
Horo cocrasa. Cpefin MeTaMOp(puUUECKIX FOPHBIX IOPOJ Hanbosee pacIpoOCTpaHeHbl MPaMop, KBAapPLWT,
CTTAHIBL. :
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Mpamop ipesicTaBiAeT co60¥ MepeKpUCTaNIN30BAHHbIN H3BECTHAK, COCTOAIINI B OCHOBHOM U3 Ka/lb-
nura CaCO,. MpaMop cofiep>kut 10BObHO 60/bIIOE KONMMYECTBO HpyMeceli IPYTUX MUHEPA/IOB, 4acTo
MMeeT B COCTaBe OKaMeHEeBILNe OCTATKY pacTeHuii n opranusmos. Emé 8 npesneit Ipenuu u Pume mpa-
MOD LIeHW/IN 32 KPACOTY M NPUPOJHbII 671eCK M aKTMBHO MPUMEHSA/IN B CTPOUTENCTBE M APXUTEKTYPE.

Keapyum - xpenkas m TBEpAas ropHas IMOPOJA CEPOTO MM KPAaCHOBATOTO OTTEHKA, COCTOALIAA B
ocHoBHOM 13 KkBapia SiO,. KBapuut ncrnonb3oBaics Opu CTPOUTENBCTBE HEKOTOPBIX YHUKA/IbHbIX U3-
BECTHBIX COOpYXXeHwuit, HanpuMmep xpama Craca Ha Kposu B Cankr-ITerep6ypre.

Cnanypl — pazHoobpasHble TOPHBIE IOPOJIbI, XaPAKTEPHOI 0COOEHHOCTBIO KOTOPBIX fAB/IAETCA CIOM-
CTO€ PACTIONOXKeHVe MUHEPATIOB, BXOAAIINX B X cocTaB. CraHel| OT/IMYAeTC sl MOBBIILEHHO TPOYHOCTDIO,
IIMPOKOI LIBETOBOI ITA/IMTPOIL U ABMAETCA OTHUM 13 Haubosiee MOMY/IAPHBIX MaTePUasoB JUIs IeKopa-
TUBHOJ OT/IE/IKU CTEH, a TAK)KE JI/IS UTOTOB/IEHNA BEPXHETO C/10 KPOBJIM.

3apgaHue 1
K Baxueimum (GuU3NKO-MeXaHUIECKUM CBOJI-
CTBaM KaMHs OTHOCATCS TIOPUCTOCTH, BOJOIOITIO- 0,9 ™
LIeHNe, MOPO30CTONKOCTb. [lopucmocmy — cre- 0,8
TeHb 3anoHeHNnsA obbema KaMHaA mopamu, onpefie- | X 0,7
JISIeTCS KaK IPOLIEHTHOE COOTHOLIeHNe 00bEéMa Iop § 06
KO BceMy 06bemy Kamus. Bodonoznouenue — cno- | &
COBHOCTH KAMHS BIUTHIBATH M YAEPXKNMBATh B 10- | 3 0,3
pax Bojy. Bozionornionenme uncienHo Boipaxkaer- | v 0,4
Csl B MIPOLIEHTAX KAaK OTHOIIEHME MacChl BOJIbI, I1O- 3 0,3
IJIONIeHHOI 06pasL[OM Iy TTOTHOM HAChILIeHNN, K § 02
Macce cyxoro obpasia. Moposocmotikocms KaMHs | &
XapaKTepyusyeT ero CrIocoOHOCTb MPOTUBOCTOATDH g 01
B HACBIILIEHHOM BOJIO/ COCTOSTHUM MHOTOKPaTHOMY 0
NIOIIEPEMEHHOMY 3aMOPaXKMBAHUIO ¥ OTTAMBAHUIO 0,1 0,2 0,3 0,4 0,5
6e3 BUIMMBIX IPU3HAKOB paspyuieHus u 6e3 3Ha- NopucrocTs, %

YYTETbHOTO CHUKEHUA TPOYHOCTI.

Cnaser| OT/IM4YaeTcsA BOJOHEIPOHUIIAEMOCTBIO ¥ MOPO30CTOMKOCTDBIO. YK€ He OfIHY COTHIO JIET 3TOT
CTPOUTENIbHBIN KaMeHb IPUMEHAETCS B KayeCTBe KPOBEbHOTO M OT[EIOYHOr0 Marepuaga B CTpaHax
3anapHoit EBpomnsl. [TpuponubiM caniiem nokpeithl bykunremcknmit gsoper, JIysp, pesuaeHumus Kauiyie-
pa lepmanmun, OauHOYprekuit FBopet.

Ha rpaduke npepcraBieHa 3aBUCMMOCTb BOJOIIOITIOMIEHNS Pa3lMYHbIX 0OpasIoB ClaHIa OT MX
HOPUCTOCTH.

KakoU 861800 MOXHO cOeslamb Ha OCHOBAHUU OAHHbIX, NpedcmassieHHbIX Ha 2paguke?

1. YeM Bblllle TOPUCTOCTD C/IAHIIA, TEM MEHbIIIE €r0 IIOTHOCTD.

2. Boponor/ionjenne KaMHeil BCerjja COOTBETCTBYET VX MOPUCTOCTH.

3. BogonornoneHne UCIbITyeMbIX 06pa3iioB ClaHIleB BO3PAcTaeT C yBeMYeHNeM MX IIOPUCTOCTH.
4. Mop030CTOMKOCTb KaMHell TECHO CBSI3aHa C MX BOJIOIIOI/IOIEHNEM.

3apaHue 2

Boponoryomenne onpenensieT BO3MOXXHOCTb MCIIOMb30BAHUSA NMPUPOSHBIX KAMHEN /1A PasIMYHbIX
uerneit. KaMHu, KOTOpbIe PaKTUYeCKN He BIUTHIBAIOT BOMLY, IIPMMEHAIOTCA B KadecTBe 1e6GHA B BBICOKO-
MPOYHBIX OeTOHAX, /I MOPO>KHBIX MOKPHITHIL, OOMMIIOBKY 3[aHWil, Knajku ¢yHgamMenToB. Kamumn, ner-
KO BIMTBIBAIOLE BOJY, MOTYT MCIIO/NB30BATbCA /I MONTy4YeHus: OETOHOB CPEJHMX MapOK, HEKOTOPBIX
BIJIOB JJOPO>KHBIX ITOKPBITHIL.

Ha guarpaMme mpeficTaBieHo BOJOIOITIONIeHe pasinuHbix 06pasios (A, b, B, I, [l u E) npupopgabix
KaMHeIl.
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3apaHue 3

Mpamop oranyaeTcss pasHoobpasmeMm IiBe-
TOB ¥ Y30POB, BBICOKOJ JIeKOPaTMBHOCTBIO, XOPO-
wo noppaérca obpaborke. MpaMop HecnTy4aitHO
MOJTY4YN/I CBOE Ha3BaHue: B IEPEBOJie C IPEBHErpe-
4eCKOTr0CIoBO «MpaMop» (LapHapog) o3HavaeT«6ie-
CTANMIL KaMeHb». MpaMop LIMPOKO UCIIONb3YeTCs
npu opopmaenun cranuuit Metpo. Ha dororpa-
bun® npencraBneH ¢parMeHT MpaMOpHOIT 06/M-
1oBKM BecTubions cTaHumu MeTpo «JJo6pbIHMH-
ckasi» B Mockse.

Kakol 861800 0 Mpamope u e20 npoucxoxoe-
HUU MOXHO cOes1ame Ha OCHOBAHUU 3mou ¢o-
moepacguu?

I MpaMop OTHOCHUTCA K IIOPOJJaM BYJIKAHNYECKOTO IIPONCXOXKIEHNA.

2. Mpamop ABNIAETCA OOJHUM U3 HpéBHCiIIIII/IX MaTepuaaoB, UCIIO/Ib3YEMbIX B CTPOUTEIbCTBE.

3. Mpamop — MeTamopdudeckas I0Opojia, B KOTOPOI MOTYT COXPAHUTHCSA OpraHNYeCcKe OCTATK 061-
TaTeseN JPEBHUX MOPEIL.

4. MpaMop TepMOCTOEK ¥ MOPO30YCTONYMB.

3apaHue4 -

KamenHble MaTepyasbl M CTPOEHNUA paspyLIaoTCcs MO IeiiCTBMEM BHEIHMX yCnoBuit. OCHOBHOM Ipu-
YUHOI paspyLIeHNs SIB/IAETCS (u3uueckoe Bviéempusanue, 0OYCIOBIEHHOE BO3JENCTBMEM Ha KaMHU
3aMepaaiolielt BOIbl. Xumuueckoe 6vi6empusaniie MOXKeT ObITh 00YC/IOB/IEHO KMCTTOTHBIMYU JOXK/IAMM, BO3-
HUKAIOIMMM BCIE[ICTBYE PACTBOPEHMA B BOJIE COZIEPKAIIMXCA B BO3JIyXe OKCH/IOB Cepbl 1 a30Ta.

1. O6BACHUME NPUYUHY paspyweHus KamHeu noo delicmauem 800bl.

2. ObwvAcHuUmMe, noyeMy nod OelicmeueM KUC/IOMHbIX 00x0el npoucxodum paspyuleHue
NAMAMHUKOB apxumeKmypbl u3 Mpamopa.
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3apaHune 5

[ yBenm4yeHs JONrOBEYHOCTI COOPY KEHMIA M3 KaMHSA UCTIONb3YIOTCA PasiiMyHbie KOHCTPYKTUBHbIE
Y XMMUYeCKMe MeTO/Ibl 3alMThl. KoHcmpykmueHas sauuma 3aKaodaeTcs B CO3AAHMM I7IaIKUX MIN IO/ -
POBaHHBIX MOBEPXHOCTEI. Xumueckue memoost 3ausumol TIpefycMaTpuBaloT 06paboTKy BepXHEro C/Ios
KaMHsI BEI|eCTBaMI, KOTOPbIE PearnpyroT C MaTepyanoM KaMHs, 06pasys HepacTBOPUMBbIE TIOKPBITHA.

Yqumeleas ¢pakmopel, cnocobcmayloujue paspyuweHuro kKamHeu, o6vacHuUmMe, no4yemy nosu-
pOBKa nosepxHOCMU KamHel U ucnosib308aHue NOKpbimuli MOXem npusecmu K yeenuyvyeHuro

00/1208€4HOCMU COOPYXeHUU U3 KAMHS.

MeToanueckune KOMMeHTapun

Cro>xeT KOMIIZIEKCHOTO 3a/iaHus «[OpHBIe TOPOJIbI
B CTPOUTE/IbCTBE» CBA3AH C MCIIONb30BAHUEM IIPH-
POIHBIX KaMEHHBIX MATepyaloB B CTPOMUTENbCTBE,
B TOM YMCJIE /I COOPY>KEHVS BBIJAOIINXCA ITaMAT-
HMKOB KaMEHHOTO 30[[9eCTBa, ABJAIOIINXCA apXy-
TeKTypHbIMY HiefeBpamu. He cmyvaiino 3aganme co-
HepXKUT anmurpad — CTPOKM U3 CTUXOTBOpeHus Bare-
pus BprocoBa «Kamum»: «...JI3 Bac Bo3BUTanmm Mbl
XpaMmbl, / VI3 Bac MBI c1aras ABOPLIbI ¥ SKVINIIA...».

ITpu BBINOMTHEHMHU ITOrO KOMIUIEKCHOTO 3ajia-
HMA y4alluecss MOTYT IPOJeMOHCTPUPOBATh yMe-
HMA AHANMSUPOBATh M MHTEPIPETUPOBATH JlaH-
HbI€, JIe/1aTh BBIBOMIBI, OOBACHATD (DaKThI, SBTEHUA
¥ TIPOLIECChI HA OCHOBE MIMEIOIIVXCA eCTeCTBEHHO-
HAyYHBIX 3HaHNUIL. B I1[e7ToM 9TO KOMIITIEKCHOE 3a/ja-
HIe OTHOCUTCA K cofiepkartenbHoi obmacty «Hay-
K1 0 3emrie u BcenenHOM».

Croxer 3amanuii 1 n 2 cBsg3aH ¢ BaXXHEMIINMU
$U3MKO-MeXaHMYECKVMI CBOVICTBaMM KaMEHHBIX
MaTepuasoB, KOTOpble 0OYCIOBINBAIOT UX IIpUMe-
HeHMe B CTPOMTENbCTBE. 3aJaHNsA IMPeIIoNaraoT
VIHTEPIIPETAIMIO IIPeCTaBIeHHOI B rpadudeckoit
¢dbopme nHOpMAIM O BOJOIOIIOMEHNI PA3INy-
HBIX 00pasIoB craHIeB ¥ (GOpMyIMpoBaHME HA
3TOi OCHOBE COOTBETCTBYIOINX BBIBOZIOB. B 3ayia-
HUM 1 cefyeT OTMETUTh IPaBUIbHOE YTBEpXKJie-
HMe, XapaKTepusylollee BOIOINOINOIeHe 06pa3s-
I0B KaMHeil B 3aBMCUMOCTU OT MX MOPUCTOCTH.
B saganum 2 ¢ pa3BépHYTBIM OTBETOM, MICIIONIb3Ys
MHGOPMALIMIO O IPUMEHEHUM KaMHeil C pasimny-
HbIM 3Ha4YeHMeM BOJOIOITIONIeHNs, HEeO0OX0mMMO
He IIPOCTO BBIOpaTh 06pasel] MaTepuara, Haubomnee
TOAXOMAIMI /11 OOMMIOBKM 3[jaHNsA, HO 1 060-
CHOBATb CBOJI BBIOOD.

3ajaHne 3, Kak M JiBa NEPBBIX 3a[aHUA, OTHO-
CUTCA K KOMIETEHTHOCTHO OOacTy «MHTEpIpe-
TAIVsA JaHHBIX ¥ MICIIO/Ib30BaHVe HAyYHBIX JOKa3a-
TE/IBCTB JU/IA TTOTy4YeHNs BBIBOIOB». OHAKO B HEM
TpebyeTcs yKasaTh IPABU/IbHBIN BBIBOJ, O IIPOVC-

xoxIeHny Mpatopa Ha ocHoBe doTorpadun ¢ u30-
OpaxkeHreM ¢parmMenTa OONMUIIOBKY BeCTUOMO/IA
OJIHOJI 3 CTAHILMIT MOCKOBCKOTO METPO.

3aganua 4 u 5 CBA3aHBI C pas3pylleHNeM KaM-
Hell 1IOf, JeICTBMEM BHEIUHUX IPUPONHBIX NPHU-
unH. B 3aganum 4 He06X0AMMO OOBACHUTD IPUYN-
HBI paspylleHNns KaMHeil IOf JeJICTBIEM BHELTHUX
yCloBuMit. BeinonHenne 3TOro 3ajanus HalpaB/IeHO
Ha (GOpMUPOBAHME YMEHMs IPUMEHATb COOTBET-
CTBYIOIIME€ €CTeCTBEHHOHAy4YHble 3HAHMUsA, HAa OC-
HOBe KOTOPBIX MOYKHO OXapaKkTepyus3oBaTb (usu-
JyecKoe BbIBETpMBaHIe, 00yC/IOBIMBaOIIee pa3py-
IIeHVe KaMHell IOf] NeICTBMEM BOJbI, ¥ XUMUYe-
CKOe BbIBeTpyBaHMe, 00yCIOBIMBalOIee paspylie-
HUe KaMHeN IIOJ JIeVICTBMEM KUCIOTHBIX TOXKIEI.
B saganum 5 TpebyeTcst 06bACHNTD, TOYEMY C TIOMO-
LIbIO IIOIMPOBKY IIOBEPXHOCTM KaMHEN U MCIIO/b-
30BaHMA XMMMYECKMX IIOKPBITUII MOXXHO IIPOJI-
JINTH JOITOBEYHOCTb COOpYKeHMit 13 KaMHs. O6a
3a/laHNs TIPENTIONAraloT Pa3BEPHYTHIN MOTUBUPO-
BAHHBIN OTBET, YTO IIPAKTUYECKI BCEITIA BbI3bIBAET
y LIKO/IbHMKOB 3aTPyAiHeHUA. MOXHO TakXe OTMe-
TUTb, YTO BBITIIOJTHEHNE 3a/laHnii 3, 4 u 5 ¢ pa3Bép-
HYTBIM OTBETOM HaIlpaBjIeHO, KpOMe TOro, Ha Gpop-
MIpOBaHME METAIIPEMETHOIO YMEHNs afleKBaTHO
JCIIO/Ib30BATh peYeBble CPECTBA /IS pelleHus I10-
CTaBJIEHHBIX 3a71a4.

KomrminekcHoe 3ajanue «lopHble TOPOJBI B CTPO-
UTENbCTBE» VMMEET MEXIVCLUUIUIMHAPHBIA Xapak-
TE€p M MOXKET OBITh MCIIONBb30BAHO TP U3YYEHUU
TeM «Marmaruyeckue, ocajjouHble M MeTamopdu-
4yecKue Iopopbl», «Paspylienne u u3aMeHeHue rop-
HBIX TIOPOJ ¥ MMHEPAJIOB I107] IeMICTBJEM BHEIIHIX
U BHYTPEHHMX IIPOLIECCOB. Bupbl BhIBETpUBaHNA»
B Kypce reorpadun, Tems! « TemnoBoe pacipene u
oxKatue» B Kypce ¢pusuku B 8 kmacce, reM «Kucmor-
Hble OKCU[bI», «OKCupbl cepbl», «OKCUABI a30Tay,
«Kncnoter», «Comyt yrombHOM KMCIOThI KapOOHAThI»
B Kypce Xxumun B 8 1 9 Kimaccax.



XapakTepucTuka 3agaHuinl U cuctema nx oLeHNBaHus

3aoaHue 1

CopepxarenbHas
0671aCTh OLIEHKN

Haykn o 3emze u Becenennoii

KoMmrmieTeHTHOCTHas
06/1aCcTh OLIEHKN

MHTepHpeTaHI/IH JTAHHBIX M MCIIOIb30BAaHME HAYYHDBIX TOKAa3aTEbCTB
[J15 TIO/TY4€HMs BbIBOJOB

Konrtekcrt

I'mo6anbHblif, TPUPOJIHBIE PECYPChI

YpOBeHb CIIOKHOCTU

Cpepnnmii, Bo3pacT yyaumxcs 13-16 yet, 8-10 xmacc

Dopmar oTBETa

3a11a}me C BbI60pOM OJHOTI'O ITPAaBUJIPHOTO OTBETA

O6pexT npoBepKu

AHaHMSMPOBaTb, MHT'epHpeTI/IPOBaTb [aHHbIE U [1€1aTh COOTBETCTBYIOIINE
BBIBOJIbI .

Tur 3HaHMA CopeprkarenpHoe

Cucrema OIleHMBaHNA Bann CopeprkaHue Kpurepus
1 Bri6paHo yrBepxpenne 3. [Ipyrue He BbIGpaHbI
0 JIpyrue oTBeTbHI

3a0aHue 2

CopepxarenbHas
0671aCTh OLIEHKN

Hayxn o 3emne u Beenennoit

KomnieTeHTHOCTHas
06/1acTh OLIEHKN

MHTCPHPCT&HM}I MaHHBIX 1 MCIIO/Ib30BAHME HAYYHDBIX TOKa3aTEIbCTB
JIS IIOTY4Y€HA BBIBOJOB

KonTekct

JIN4HBIA, TPUPOTHBIE PECYPCHI

YpOBeHb CIOKHOCTH

Cpepnanii, Bospact yyamuxcs 13-16 e, 8-10 kmacc

dopmar oTBeTa

3afaHue c pa3BEPHYTHIM OTBETOM

O6beKT mpoBepKM

AHa]II/ISI/XpOBaTb, VHTEPIIPETNPOBATD NJAHHBIE M 1€/IaTh COOTBETCTBYIOIINE
BBIBOJIbI

Tun 3HaHMA CopepxxarenbHoe
Cucrema oLleHMBaHNA Bamn Copep>kaHye KpUTepus
1 ToBopuTCS, YTO [1s1 OOMUIIOBKY 3[JaHNIA TIOTOMITY T 06pasupbl

b u T, Tak Kak OHUM 00/1a[Jal0T CaMbIM HU3KUM 3HAYEHUEM
Bogorornoutenys. JIpyrue o6pasipl He BBIOpPaHbI

0 I pyrue oTBeTHI

3adaHue 3
CopeprxarenbHas Hayxn o 3emiie u Beenennoit
0671aCTh OLIEHKMA
KomnereHTHOCTHAA VHTepnipeTalus JaHHBIX ¥ MCIIONb30BaHNE HAYYHBIX [JOKa3aTeNbCTB

06/1aCTh OLIEHKMA

1A IOTY4Y€HYA BBIBOJJOB

Konrekcr

MecTHBII/HALMOHAIbHBIN, IPUPOJHbBIE PECYPCHI

VpoBeHb CIIOKHOCTHI

Cpennnii, Bo3pact yyammxcs 13-15 e, 8-9 kmacc

®opmar oTBeTa

3amanye ¢ BBIGOPOM OJHOTO IPABMILHOTO OTBETA

O6BeKT mpoBepKM

AHaHI/I3MPOBaTb, VHTEPIPETUPOBATD JaHHDIE U [I€/IaTh COOTBETCTBYIOIINE
BBIBOJIbI

Tun sHaHUA CopeprkarenpHoe
bann CopepyxaHue KpUTepus
1 Bri6pano yrBepxpenne 3. [Ipyryue He BEIOpaHbI
0 Jpyrue oTBeThI
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3aoaHue 4

CopepyxarebHas Hayxmu o 3emne u Beenennoit

0071aCTh OI[EHKI

KommnerenTHOCTHas Hayunoe 06bsicCHeHE ABIEHNIA

0671aCTh OLIEHKMU

Konrekcr MecTHBbIIT/HallMOHAIbHBIN, IPUPOTHbBIE PECYPCHI

YpOBEHb CIIOKHOCTH

Boicokuii, Bo3pacT yuamuxcs 13-15 yet, 8-9 kmacc

dopwmar oTBeTa

3amanne ¢ pa3BEPHYTHIM OTBETOM

O6BeKT IPOBEPKI

HPI/IMCHHTb COOTBETCTBYIOLIME 3HAHUA

Tum sHaHUS CopepxarebHOe
Cucrema OLleHMBaHUA bann Copep:xaHue KpUTepus
2 IlaHbl BepHbIe OTBETHI Ha 00a BOIIpoca:

1. Bopa, momayjas B copiepskaliuecs B KaMHe II0pbl, IIpK
3aMep3aHmy PaclIMpseTCs ¥ OKa3blBaeT CUIbHOE IaB/IeHNE Ha
CTEHKY TIOP, YTO NPUBOAUT K PABPYIIEHNIO KaMHA.

2. PacTBOpssCH B BOJIE, OKCHU/bI CEPBI ¥ a30Ta 00Pa3yIoT KICIOTHL.
OCHOBHOII KOMIIOHEHT Mpamopa — Kap6onar kanpiusa CaCO,,
KOTOPBbIi1 B3aVMOJIE/ICTBYET C KMC/IOTAMM U IIO3TOMY paspyIuaercst

1 Jla" BepHBIl OTBET Ha OfIVH U3 BOIIPOCOB

Jlpyrue oTBeThI

3adaHue 5
CopepxarenbHas Dusnyeckne CuCTeMbI
0071aCTh OLIEHKN
KomneTeHTHOCTHAsA [Tonnmanne 0cO6EHHOCTEN eCTeCTBEHHOHAaYYHOTO UCC/IeJOBAHNSA
00671aCTh OLIEHKI
KonTtexct MecCTHBbIiT/HaIMOHATbHBII, CBA3b HAYKM U TEXHOIOTMI

YpOBEHBD CIIOKHOCTHU

Cpepnnmuit, Bo3pacT yyaumxcsa 13-15 e, 8-9 kmacc

dopwmart orBeTa

3amaHne ¢ pa3BEPHYTHIM OTBETOM

O6BeKT IPOBEPKI

[Tpenarath 00BsCHUTE/IbHbIE TUIOTE3DI

Tun 3HaHUA

CopepxatenbHOe

Cucrema OlleHMBaHUSA

Bamn Copep)xaHne KpUTepus

1 ToBopuTCA, YTO CO3aHMe ITTANKNX VU ITOIMPOBAHHBIX
IIOBEPXHOCTE ¥ MOBEPXHOCTEN, IOKPHITHIX HEPACTBOPUMBIMHU

B BOJIE€ COEITHEHNAMH, He TI03BO/AET BOJE 3a/IEPKMBATHCS Ha
IIOBEPXHOCTH U IPENATCTBYET e€ IPOHMKHOBEHUIO BHYTPb KaMHS

0 Jlpyrue oTBeTHI




Kenc 3.

BETPOSHEPIETUKA

Berep - opuH U3 BUIOB BO30OHOB/IAEMBIX (a/bTePHATUBHbIX) UCTOYHMKOB sHepruu (BVIJ), koropnie
00pasyioTcs Ha OCHOBE IIOCTOSTHHO CYLIECTBYIOLIMX VY TIePHOAMYECKY BO3HUKAIONINMX IPOLIECCOB B IPHU-
pozie. K BO306HOB/IA€MBIM MCTOYHMKAM SHEPIUM OTHOCATCSA Takoke sHeprus CONHINA, SHeprus NPUIMBOB
3 OT/IMBOB, 9HEPTWS COZIEP)KALVXCS B Heflpax 3eM/IM FOPHBIX MOPof (reoTepManbHast SHEPIUs) U JIp.

i

Victopust pasBuTus BETPOIHEPreTMKM HACUUTHIBAET MHOTVE BeKa M HAYMHAETCS C MCIIOb30BAHMSA
napyca u BETPAHBIX Me/IbHUIL. B 1mocneqnme rompl BeTposHepreTnka — ofHo u3 Hanbosee 6bICTPO pas3Bu-
BAIONIMXCs HAIIPaB/IEHUI a/IbTEePHATUBHOI SHEPreTUKIL.

DHeprus BeTpa, B OT/IMYME OT SHEPIUM UCKOIIAEMOTO TOIIINBA, IPAKTHYECKN Heucyepraema.

3apaHue 1

Ha puarpammax npejcrasiieHa CTpyKTypa UCTOYHMKOB sHepruu B 2012 roxy, % (puc. 1) u nporuos eé
cocrostaus B 2030 rogy, % (puc. 2)°.

® HedTo ® HedTb
1,9 mrlas mTlas
52
= Yrons ® Yrone
# BosobHoBnAemble ® Bo3obHoBnsembie
UCTOYHUKM WCTOMHUKM
29,9 B M'maposHepreTuka 27,7 H MMapoaHepreTmka

¥ ATOMHas sHeprua W ATOMHan IHeprus

23,8

Puc. 1. Vicrounnkn sneprum 2012 . Puc. 2. Vicrounnkn sneprum 2030 r. (mporuos)

Kakoti u3 npusedeHHbix HuXe 86180008 COOMBeMcmMayem OaHHbIM, NOKA3AHHLIM HA OUAPAMMAx?

1. B ctpykType MupoBoro notpebnenus sHepropecypcos B 2030 roy He pou3oiieT HUKaKnX u3Me-
HEHMIA.

2. B 2030 romy mporHosupyeTcs coXpaHeHye TUANPYIOLIest 0/ BO30OHOB/IAEMBIX UCTOUHIKOB SHEPTHM.

3. IIpeobnanaromas 70/ yIIeBOJOPOAHBIX MCTOUHUKOB SHEPTUU B CTPYKTYpe MMPOBOTO HOTpebiie-
HIs 9HEpropecypcos coxpanutcs go 2030 ropa.
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22 4. Y171eBOIOpO/IHbIE MCTOMHMKY SHEPIUH B CTPYKTYPe MUPOBOTO TIOTPeb/IeH s SHEPropecypcoB yTpaTaT
CBOE 3HAYEHMe.
5. B 2030 romy mporHo3upyeTcst HEKOTOPOE YBeIMYeHMe JO/IM a/TbTePHATUBHBIX MCTOYHMKOB 9HEPIMIL.

3apgaHve 2

Bakueitmas xapakrepuctuka 3QPeKTMBHOCTI
paboTBI IPeIPUATHIL NEKTPOIHEPTETUKM — K0IP-
Puyuenm UCnONb306AHUS YCMAHOB/IEHHOU MOU4-
Hocmu (KUUYM).

KYM xapakrepusyer 3$¢eKTUBHOCTb 3/EK-
TPOCTAHIMYU B IIEIOM M paBeH OTHOUIeHMIO (ak-
TUYECKU BBIPAOOTAHHOI 3/€KTPOSHEPIUN B Tede-
HMe TOfa K TOJ 9HEepruu, KoTopas mMorna 6s1 O6bITh
BbIpaboTaHa npu paboTe SMEKTPOCTAHIMY Ha TIPO-
eKTHOJ MOIJHOCTM B Te€YeHUe BCEro 9TOro Iepuo-
72 BpEMEHM.

KMYM yuurpiBaeT NpOCTOM CTaHLMM BO Bpe-
MSI IIeperpysoK TOIUIMBA, PEMOHTA, OTKa30B 060py-
IOBaHMA M JIp., @ TaKXKe Te (PaKTOPhI, U3-3a KOTO-
PBIX CTAHIMSA HE MOXKET 9KCIUTYaTHPOBAThCs HA POEKTHOI MOIHOCTY B OIIPe/ie/IeHHbIi IIepuof paboThl.
MaxkcumarnbHoe 3HaueHye KoapduienTta pasHo egyunuie (100 %).

B rabnuie npencrasnens 3HadeHys KVYM pasnudHbIX BUIOB 371€KTPOCTAHIMIA

Tun 37MeKTpoCcTaHINIt Cpennee snauenne KUYM, %

ATOMHbIE ’ 90

Berpsnbie 25-30
[eorepmasnbHbIe 65-75
[MpposneKTpoCcTaHIUN 40

TerioBble ¥ ra30TypOMHHBIE 50-60
[TpunuBHbIE 12-33
ConHeyHble 10-20

Wcxo0s u3 npedcmasneHHol uHgopmayuu, 8eibepume npasusibHoe ymeaepxoeHue, Komopoe
xapakmepu3syem ¢akmopel, sausowue Ha sesauduHy KUYM eempsiHbix ycmaHOBOK.

1. BeTpsiHble yCTaHOBKY He 3arPA3HAIOT BO3/TyX YITIEKMC/THIM Ta30M.

2. HemocTosIHCTBO BETPOBBIX IOTOKOB 00YC/IOB/IMBAET HECTAOMIBHOCTD IIPOM3BOJICTBA S7IEKTPOSHEPI UM
Ha BETPSAHBIX YCTaHOBKaX.

3. B BeTpsAHBIX YCTaHOBKAX IPOMCXOAUT ITpeobpasoBaHue SHEPIUY BeTpa B IPYTHe BUJIbI SHEPTHN.

4. DHepruA BeTpa, Kak 1 sHeprus Co/mHIa, TPaKTMYECK! Heucyepraema.

3apaHue 3

BbipaboTKa 37IeKTPOIHEPrMM Ha BETPOINEKTPOCTAHIMYU 3aBMCUT OT CH/IBI BeTpa. IIpu ymeHnbiuenun
CpejiHelt CKOPOCTM BETPa Pe3KO yBeIMuMBaeTCsl ce6ecToMMOCTb 97eKTpoaHeprun. Berporeneparop HaynHa-
€T BbIpabaThiBaTh 9/IEKTPOIHEPTHIO TPV CKOPOCTH BETPa 3 M/C M OTK/TIOYAETCS IIPU CKOPOCTH BeTpa boree
25 M/c. MakcumaibHasi MOIHOCTD JJOCTUTAETCs P CKOpocTy BeTpa ~15 m/c. ITo BenmumHe CKOpOCTH Be-
Tpa MOXXHO CY[MUTh O EPCIIEKTUBHOCTU IPUMEHEHNA BETPAHBIX 3/IEKTPOCTAHIINIA B TOM U/IM MHOM pajioHe.

Ha pguarpamme mpepcraB/ieHbl JaHHBIE O CKOPOCTH BeTpa (M/C) 32 OTONMTE/NbHBII TIEPUOJ, U 3 TPU
Hanbosee XO/MOMHBIX MeCsIla Ha pa3INnIHbIX Tepputopusx (A, b, B, ' u [I).

KEWUC 3



Ha ocHosaHuu OaHHbIX Ouazpammel yKa-

xume: = ‘
1) kKakas meppumopus Haubosiee NOOXooum o M ‘
0714 pasmeuyeHus eempaHoU 3/1eKmpocmaHyuu; % 8 ' ‘ 1
2) Ha KaKux meppumopusx He cs1edyem pas- E 3 6
Mewame empsHble 3/1eKmpocmaHyuul. 3 4
Ap2ymeHmupytme cgoli omeem. S 2 |
0 . et B |
1. A 3 B r A
Teppuropun
2. = 3a oTONUTENbHbIN nepuog
® 3a Tpu Hanbonee XONOAHbLIX Mecaua
3apaHune 4

B mocrefiHee BpeMst OY4n/Iv PacpocTpaHeHye TaK HasblBaeMble IOpU/HbIe CUCTEMBI 9/IEKTPOCHA6-
JKeHMsA, KOTOPbIE YacTO YCTaHABAMBAIOTCA B 3aTOPOJHBIX [JOMAX, PACIIONOKEHHBIX HAa TEPPUTOPUSIX, 1€
CYWIECTBYIOT ITepe6ou ¢ Topiadeit 91eKTposHeprun. [MOpyIHbIe CHCTeMbI 3NeKTPOCHAOKEHMS BKIIOYAIOT
8 ce0s HeCKO/IbKO He3aBVMCHMBIX MCTOYHMKOB HEPIIY, HAIIPYMep: BeTPOTeHepaTop, COMHeYHble 6aTapen,
npeobpasyroniye COHEYHYIO SHEPTHIO B IOCTOSHHbII 3TEeKTPUYECKNUIT TOK, JM3eTbHbI My 6eH3MHOBBINI
reHepaTop, BEIpabaThIBAIOLINIT SHEPTMIO 32 CYET HEBO30OHOB/IAEMOTrO YITIEBOJOPOIHOTO TonMBa. B cucre-
Me TakoKe 00513aTe/IbHO YCTaHAB/IMBAIOTCS aKKYMY/IATOPBI, KOTOPbIe HAKAIUIMBAIOT BhIpabaThiBaeMyIo 9Hep-
ri0. KoHTponb paspsizia u 3apsja akKyMy/IsTopa OCyIIeCTB/IseT KOHTPO/UIep; peobpasoBaHie IOCTOSAH-

HOTO HAIIPSDKEHNA aKKYMY/IATOPHBIX 6aTapeii B IepeMeHHOe HallpshKeHMe IIPOMCXOAUT B MHBEPTOPe.
IIpuHIMIIManbHAsA cXeMa TMOPU/HO CUCTEMBbI 97IeKTPOCHAGKEH s IIPEJICTaB/IeHa Ha PUCYHKE.

BATAPEA

AMSENBHLIV UNK
BEH3UHOBLIY
FEHEPATOP

NOTPEBUTEND

Kakum o6pazom ucnone3oeaHue 2ubpudHol ycmaHosKu no3eosisem ocyujecmename becne-

peboliHoe obecneyeHue nompebumens 3nekmpo3Hepauel? Jatime pazeepHymsili omeem.
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MeTogunueckne KOMMEeHTapuun

Croxer KoMmieKCHOTro 3ajjanus «Berposnep-
reTMKa» CBA3aH C VMCHO/Ib30BaHVMEM BO30OHOBIIS-
eMbIX (a/TbTEPHATMBHBIX) MCTOYHMKOB OSHEPIUN.
[Ipu BRIOMTHEHMNM 3alaHMA YYallMecs MOTYT IPO-
[IEMOHCTPUPOBATb YMEHNUsS aHATM3MPOBATb U MH-
TEepIPeTNPOBaTh JaHHbIE, JIe/IaTh BBIBOALL. B 11e710M
9TO KOMIIIEKCHOE 3aJJaHNe MOKa3bIBaeT, KaK HayKa
Y TEXHOJIOTMM TIOMOTAIOT pelIaTh IPOO6IeMbl, CBS-
3aHHbIE C 9HEPTeTUYECKMUM KPUSMCOM.

3ajjanne 1 OTHOCUTCA K KOMIIETEHIIUN «MHTEp-
NpeTanus JAaHHBIX U VICIIONIb30BaHMe HayYHBIX [0~
KasaTe/lbCTB I IOMy4YeHMUs BBIBOJOB». B 3apa-
HUYM | KOMbHMKAM IpeJIaraeTcs MpoaHaan3upo-
BaTb JIaHHbIE O CTPYKTYPe UCTOYHUKOB SHEPTUM U
€€ IepCreKTUBHbIX n3MeHeHnAX. Ha ocHoBe mpep-
CTaB/IeHHOI MHPOpPMaIVy TpebyeTcs: OLEHUTD BbI-
BOJIbI O JI07I€ a/IbTEPHATYBHbIX MICTOYHUKOB SHEp-
TUY B CTPYKTYPE UX MUPOBOTO OTPebIeH M.

B sapmanmax 2 paérca nndopmarmsa o pakropax,
BIMAIONMX Ha 9 PeKTMBHOCTD pabOThI Ipesnpusi-
THit 971eKTposHepreTuku. IlIkompHMKaM mpesiara-
eTCsA OLEHUTb 3PPeKTUBHOCTD PAGOTHI BETPSHBIX
YCTAaHOBOK Ha OCHOBE OCOOEHHOCTEl VX 9KCIUTy-
aTaluu, MOArasch Ipy 3TOM Ha 3[[PaBbIil CMbICI:
BBIPaOOTKa 9/IEKTPOSHEPTMM Ha BETPSHbBIX yCTa-
HOBKAaX B IIEPBYIO OYepe/ib 3aBUCHUT OT CH/IBI BETpa —
BE/IMYMHBI KpajiHe HeCTaOMUITbHOIA.

3amanue 3 u 4 - 3aaHUsA C pasBEPHYTHIM OTBe-
TOM. 3afiaHMe 3, KaK ¥ JiBa NMpeAbIAYIINX 3aJaHmns,

HaIpaB/IeHo Ha (POPMUPOBAHNE YMEHUS aHA/IU3M-
poBaTh MHPOPMAIINIO U [Ie/IaTh BHIBOJBI HA OCHOBE
aToro aHanmsa. B sapmanum 3 Tpebyercst mpoaHa-
NU3MPOBATH IUArPaMMY, Ha KOTOPOIl Ha ISATH pas-
JIMYHBIX TEPPUTOPUAX YKazaHa CUJIa BeTpa 3a OTO-
IMTE/IbHBIN IEePUOJ, 1 3a TPy Hanbosee XOMOSHBIX
MecsIa. 3aTeM ClefyeT BbIOpaTh TepPUTOPHIO, HAM-
6ornee MOAXONANIYIO /IS pasMelleHNs Ha Heil BeT-
PAHBIX YCTaHOBOK, ¥ TEPPUTOPUN, Ha KOTOPBIX yCTa-
HOBKM He C/Ief[yeT pasMellaThb, ¥ Ipy 3ToM 00s3a-
TE/IbHO apIyMEHTHPOBATb CBOV BBIOOD. B 3amanum 4
IpeCTaBgeHa cXeMa rnbpUIHOI CUCTEMBbI 97IEKTPO-
CHab)KeHNs, KOTOpasi BK/IIOYAET B Ce6s1 HECKOIbKO
He3aBJICYMBIX ICTOYHUKOB SHEPIUY — BeTpOreHepa-
TOP, COMTHEYHble 6aTapen U [M3e/IbHbII TeHepaTop.
[llxonmpHMKaM mpeparaeTca OOBACHUTD, HOYEMY
BO3MOXKHa Oecriepe6oitHas paboTa TaKoii 7eKTpo-
CTaHLMM. DTO 3a/laHMe MOXKET ObITh OTHECEHO K 3a-
JIAHUAM BBICOKOTO YPOBHA C/IOXKHOCTH, KOTOpOe
HanpaB/ieHO Ha (OPMUPOBaHNE YMEHNUs CO3[jaBaTh
06bACHUTENIbHBIE MOJIE/N ¥ TIPECTaB/ICHNs, afjeK-
BAaTHO UCIIO/Ib3Ys peyeBble CPECTBA.

KomnnekcHoe 3ajjanue «BeTposnepreTnka» Mo-
KeT ObITh MCIIONIB30BAHO B Kypce QU3NKM 1Py U3Y-
YeHMM 3aKOHA COXPAHEHWs ¥ ITIpeBpalleHNs dHep-
MY, 3HAKOMCTBE C aIbTePHATUBHBIMM MCTOYHMKA-
MM sHepruu, npu mnoproroske Kk OI'D mo ¢usuxe,
B Kypce reorpadym py usydeHun TeMbl « TormBHO-
SHEepreTUYecKuii KOMIUIEKC» B 9 Kitacce.

XapaktepucTuka 3agaHuin U cMCTeMa X OLleHUBaHUA

3adaHue 1

CopepxarenbHas DOusnyecKkme CUCTEMBbI

006J1aCcTb OLIEHKA

KOMHCTCHTHOCTH&H

00671aCTb OLIEHKU TS TIOTTyYeHUs BHIBOZIOB

MHTepHpeTaI_U/IH MAHHBIX M MICIIOZIb30BAHME HAYIHBIX TOKA3aTE/IbCTB

Kontekct

MecTHbli1/HalOHA/IbHbII, TPUPOJHbIE PECYPCHI

ypOBCHb CIIOXKHOCTH

Cpennnii, Bospact yyammxcs 13-15 net, 8-9 knacc

Dopmar oTBeTa

3anaﬂme o BbI60p0M HECKOJIbKMX ITPaBUJIbHBIX OTBETOB

O6bexT mpoBepKu

AHaIII/ISMpOBaTb, MHTEPHIPETUPOBATD [AaHHDBIE U [€/1aTb COOTBETCTBYIOLINE

BBIBOJIBI
Tur 3HaHUA CopepxarenbHoe
Cucrema OlleHUBAHNUS bann CopepxxaHue Kputepus
1 Bri6panbl yTBep>kennus 3, 5. [Ipyrue He BbIOpaHbI
0 [lpyrue oTBeTHI




3aoaHue 2

CopeprkaTenbHas Ousuyeckme CUCTeMBbI

0671aCTh OILIEHKHI

KommeTeHTHOCTHAS VIHTepripeTalus JaHHBIX ¥ MCIIONb30BaHNe HAYYHBIX JJOKa3aTeNbCTB I 110-
06/1aCTh OI[EHKN JTy9€HMsI BBIBOJIOB

KonrekcT [7106a1bHpIIT, IPUPOJIHBIE PECYPCHI

YpoBeHbD CTIOKHOCTU

Cpennuit, BospacT yqauuxcs 13-15 ner, 8-9 kmacc

Dopwmar oTBeTa

3ap;anme C BbI6OPOM OJHOI'O IIPaBMJIbHOT'O OTBETA

O6bexT mpoBepKu

AHaHI/ISMPOBaTI), VHTEPIIPETUPOBATL [HaHHbIE M [E€1aTb COOTBETCTBYIOIINE
BbBIBO/IbI

Tun sHaHUA CopeprkarebHoOe
Cucrema oLleHUBaHUSA Bann < Copep)xaHue KpUTepus
1 Boibpano yTBepkienue 2. [[pyrue He BbIOpaHbI
0 [lpyrue oTBeTHI
3aoaHue 3
CopeprkarenbHas Dusnyeckye CUCTeMbI
006/1aCTh OLIEHKA
KomneTeHTHOCTHAs VIHTepripeTalus JaHHBIX M MICIIONb30BaHMe HAYYHBIX [JOKa3aTeNbCTB
0671aCTh OLIEHKY [/151 TIO/TyYeHVsI BBIBOJIOB
KoHnTekcT MecTHBII/HallMOHA/IbHBIN, IPUPOSHBIE PECYPCHI

YPOBEHb CIIOXKHOCTI

Cpennnit, Bo3pacT yyamuxca 13-15 net, 8-9 kmacc

Dopmar oTBeTa

3ajjaHue ¢ pasBEPHYTHIM OTBETOM

O6bexT nmpoBepKn

AHaIIMSMpOBaTb, UHTEPIIPETUPOBATh [TaHHbIE M [E€1aTh COOTBETCTBYIOLIME

BbIBOJI bl
Tun 3HaHUA CopeprkarenpbHoe
Cucrema OlleHUMBAHUA bann CopepkaHue KpuTepus

2 BepHo yKa3aHbI TEpPPUTOPUY ¥ JaHA apTyMEHTAIVA MX BbIOOpa:

1) mis pasmeleHUsi BeTPOTe€HepaTOpoB Hambosmee IOAXOAUT
tepputopus [, Tak Kak Ha Heil CKOPOCTb BeTpa MMeeT Hambonee
ONTMMaAbHOE BBICOKOE 3HAYeHUe B TeYeHUEe OTOIUTEIbHOTO
nepuoya u Tpéx Hanbosee XOMONHBIX MeCAIIEB;

2) He crlefyeT pa3MellaTbh BETPOreHEPAaTOPbl HAa TEPPUTOPUAX
A n b, Tak KaK Ha HUX CKOPOCTb BeTpa CAMIIKOM Majia

1 BepHO yKasaHbl TeppUTOPUM, HO He JlaHa apryMeHTalus WuX
BpI6Opa VJIV aH BepHbIi apryMeHTPOBaHHbI OTBET Ha OJUH U3
TIOCTABJIEHHBIX BOIIPOCOB

0 [Ipyrue oTBeTHI

3adaHue 4
CopepskaTenbHas Pusuyeckme CUCTEMBI )
06/1aCTh OLIEHKU
KomneTeHTHOCTHasA Hayunoe o6bsicHeHne ABIEHNUI
0671aCTh OIEHKI
KoHTekcT MecTHBIJI/HaIMOHAIbHBIN, CBA3b HAYKU U TEXHOIOT U

VpOBEHb CIIOKHOCTHU

Bricokuit, Bo3pacT yyamuxcsa 13-16 nert, 8-10 kmacc

®Dopmar oTBeTa

3amaHne ¢ pa3BéPHYTHIM OTBETOM

O6bexT IpoBepKM

PacniosHaBarh, MCIIOIb30BATh 1 CO3[aBaTh 00bSICHUTETbHBIE Mofenun u npen-
CTaBJICHUA

Tun sHanus

CopepkarenbHOe
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Cucrema oreHMBaHUs

bann

Copeprxanue KpUuTepus

ToBOpMTCsI, B KAKMX C/Ty4asiX BeTPOreHepaTop, COMHeYHbIe 6aTapen
Vi IN3€TIbHBII TeHepaToOp BbIPabaThIBAIOT SHEPTHIO U KOT/a IIPOMC-
XO[JUT 9HEProcHabKeHMe OT AKKyMY/IATOPHbIX 6aTapeii:

e IIpY JOCTATOYHOM COTHEYHOM OCBEI€HIM OCHOBHBIM MCTOY-
HUKOM HEPTUN ABNIAIOTCA CONMHEYHBIC 6aTapev1;

* BeTpOTeHepaTop BbIpabaThIBAET /IEKTPOIHEPTHUIO IIPU HEXBAT-
Ke COTHEYHOTO OCBELIeHNA MM IIPU €T0 OTCYTCTBUM;

e IIpM OTCYTCTBMM BETPA ¥ COTHEYHOI'O OCBELIEHNSA 37IEKTPO-
cHab)keHue IIPONCXOINT OT aKKYMY/IATOPHBIX baTapeit;

o eC/u 3apAJ aKKYMYIATOPHBIX 6aTapeii CHIKaeTCs 10 HEKOTO-
POro KpUTUYECKOTO 3HAYEHMA ¥ HeT YCTIOBUA ISt BBIPAOOTKM
COJTHEWHOJ! 11 BETPOBOI! SHEPTI, TO HaulHaeT paborars
IM3e/IbHBI MV O€H3MHOBBIII FeHepaTop

I pyrue oTBeTHI




Kenc 4.
KAK BbIPACTUTD
PACTEHUA BE3 T'PYHTA?

IToMuMO TpagUIMOHHBIX METOOB BbIpaliyBa-
Hits PaCTEHMI B TPYHTE, CYILeCTBYIOT a/IbTepHATIB-
HBle METOJbI, KOTOpble MOXXHO IPMMEHATb Kak
Ha CeNbCKOXO3AMCTBEHHBIX TPEANPUATHAX, TaK I
8 depMepcKMX XO03ACTBAX, a TAKXKE B JJOMAIIHIX
yenosusax. OiMH U3 TaKMX METOJIOB — TMPOIIOHMKA.

Tudpononuxa — 3To crocob BbIpalMBaHMUA pac-
TEeHMIT Ha MCKYCCTBEHHBIX Ccpefjax 6e3 MCIOIb30-
sasus nousbl. [Ipy BbIpamMBaHUM TUIPOIIOHHBIM
cnocoboM KOpHM pacTeHMil HaXO[ATCA He B IOY-
B¢, @ B HACBIIJaeMOl BO3/IyXOM BOJIHOII Cpejie M/n
B HOpUCTOI TBEPAOI cpefie — cybcTpaTe. B kauecTse
cybcTpara MCIONB3YIOT TOPd, TpaBMil, KepaM3uT
¥ Apyrue MOPUCTbIe MaTepuasbl, KOTOpble IONNBa-
0T MUTATEeIbHBIM PACTBOPOM MMHEPA/IbHbIX COJEI.

Iuapononnka obecrieynBaeT Co3jlaHye U MOJ/iepyKaHue ONTHMa/IbHBIX YC/IOBUI /Il POCTa M PasBUTHSA
pacrernii (ypoBeHb TeMIIEPATyphl M BIAXKHOCTH BO3JlyXa, MHTEHCMBHOCTb BO3JlyX006MeHa, KOMYECTBO
cBeTa, CoflepyKaHue MUTATeIbHbIX BellecTs u Ap.). Hy)Has [03MpOBKa M0/Ie3HBIX BEIIECTB I103BO/IAET BbI-
pamMBaTh Kpernkue 1 3[J0pOoBble PaCTeHNs, UCK/II0YAET IepechiXaHne KOpHel UM HeXBaTKy KMCI0PO/a,
wabasnser oT po6eMbl 60PbHOBI C TOYBEHHBIMY BPeAUTEIAMY, 60/Te3HAMM PaCcTEHNIT ¥ COPHAKAMMY, YTO
cnocobCTBYeT OMTYYeHNIO BBICOKMX YPOXKaeB KaueCTBEHHBIX IIPOJIYKTOB 32 KOpOTKMe cpoku. [1pu Beipa-
WIMBAHMM PACTEHMI METOIOM I'MIPOIIOHUKM ITPOVICXOAUT COKpallleHNe TPY03aTpaT, yMEHbIIAETCs pac-
XOJ MMTATe/TbHBIX BEIECTB U BOJIbI.

[uapononnka 4pesBbryaiiHo 3 dexTuBHA B CTpaHAX C JKaPKUM M 3aCylUIMBBIM KaummaTtoM. Tak,
& Mspanne B Hacrosiijee Bpems 10 80 % Bcex OBOILeit, 3e/ieHM, PPYKTOB BBHIPANIMBAETCA TU/POIOHHBIM
cnocobom.

3apaHue 1

Ilpu BBIpAIIMBAHUY PACTEHNIT METOJIOM TU/IPOIIOHVKY IIPUMEHSIOT IUTaTeIbHbIE PACTBOPbI — PaCTBO-
pal conelt, KOTOpbIe COfiep)KaT MaKpO- ¥ MUKPO3ZIEMEHTBI. MaKpO3/IeMEHThI — 9TO XUMUYECKUE D/IEMEH-
181, KOTOpbIe TPeOYIOTCS paCTeHNAM B GOMBIINX KONMNYECTBAX; MUKPO3/IEMEHThI HEOOXO/[MMBI PacTeHM-
%M B KpajiHe MaJIbIX KO/IM4ecTBax.

VCTaHOBNUTE COOTBETCTBME MEX/Y 37IEMEHTOM U €I0 TUIIOM.

JneMeHT Tum snemenTa

1) asor (N); 8) menp (Cu); A) Makpo3/1eMeHT;
12) 6op (B); 9) monmubaen (Mo); B) MukpoanemeHT
' 3) xeneso (Fe); 10) aukens (Ni);

4) xkamuit (K); 11) cepa (S);

5) xanpuuii (Ca); 12) docdop (P);

6) marauit (Mg); 13) xmop (Cl);

7) mapraser (Mn); 14) unuk (Zn)
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28 3apaHue 2

Ha rpadmke npecTaBieHbl JaHHbIE O BIVISTHUY
KOHIIEHTpAallMM IMUTATeTbHOTO pacTBOpa Ha Ypo- = Orypey
JKaifHOCTDb OBOIHBIX KY/IBTYP — OTypIia ¥ ToMara’.

w
o

= Tomar

wn

Kakue u3 npugedéHHbIx 86180008 cOOM8em-
cmeaylom pe3ysiemamam, npeocmasieHHbIM
Ha epaguke?

1. B cocTaBe mUTaTENBHOIO PacTBOpA HOKHO
6BITH OTIpENIeNIEHHOE COOTHOIIEHME MEXTY COHep-
JKaHMEM MaKpO- 1 MUKPO3JIEMEHTOB.

2. C yBenuyeHueM KOHLIEHTPALUM IUTATENb-
HOTO pacTBOPa ypOXKaifHOCTh OTyplia ¥ TOMaTa He- 1,1 1,6 2,2 3,4 45
B Gdins ool U it KoHueHTpauun nutarenbHOro pacreopa,

3. CymlecTByIOT ONTMMa/bHble 3HAYEHNS KOH- - t/n
OEHTpal UM IIUTAaTEIbHOIO paCTBOPa, MPU KOTOPBIX
YPOXKaitHOCTb OTyplia ¥ TOMaTa UMeeT HanboIbIee
3HA4YECHMUE.

4.C YBENMMYEHNEM KOHIIEHTpaUM IUTATEIbHOTO pacTBOpa ypoxaﬁHOCTb 1 Oorypua, 1 ToMmaTa CHa4vasia
BO3pacTaeT, a 3aTEM YMEHDIIAETCA.

5. YpoXKaitHOCTb OTypIia ¥ TOMaTa HaubOIbIIAs IPY OIMHAKOBOI KOHIIEHTPALIMY IINTATEIBHOTO pac-
TBOpa.

wn

YpomaiiHocTb, Kr/m?
B R NN
o =)

o wuv

3apaHune 3

[l7151 mozy4eHnsa XOpounX yposKaeB B I'MIPOIIOHHBIX CHCTEMaX HEOOXO[MO C/IeIUTh 3a 3HAYEHUEM BO-
MOPOJHOTO MoKas3are/ns pactBopa pH, KoTopblit XapakTepusyeT KMCIOTHOCTD cpenbl. Ecu pH = 7, To cpe-
ma HeyTpanbHas, ecu pH > 7 — menounas, ecnu pH < 7 - kucnornas. KucioTHocTs nuraTebHOTO pac-
TBOpA CYLIECTBEHHO BIMSAET HAa POCT pacTeHMil. /I KaXKIOoro pacTeHus CylecTByeT ONTHMAaIbHOe 3Ha-
yeHue pH cpeppr.

B Tabnuiie npejicTaB/ieHbl JaHHbIE O BIMSAHUM PEAKIMN CPefibl Ha POCT paccabl orypua’.

CrIpas Macca, r
pH pactBOpa » ITnomanp MucTbes, cM?
ob6mas 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 58 1,2 90
9,0 4,9 0,9 65

Mcnone3ysa 0aHHble mabnuybl, onpedesiume onmumasbHbIt uHMepeasn 3HaveHuti pH numa-
mesnibHo20 pacmeopa 0718 8bIPAUUBAHUSA paccadbl o2ypud. ApaymeHmupyime cgoli omaem.

KEWUC 4




3apaHve 4

OHO U3 pacIIpOCTpaHEHHBIX 3a00/IeBaHNIT TO-
M2T0B, KOTOpPOE 3HAYUTENbHO B/IUAET HA UX YpO-
WANHOCTD, — 6ePUIUHHAA 2HUMb. XapaKTepPHBIN
UPM3HAK PAsBUTUA BEPIIMHHON THWIM - obpa-
S0BaHMe THWIOCTHOTO IIJIOCKOTO WM BJaBJIeH-
#oro naTHa Oyporo IBeTa Ha BepXyllKe IUIOJIOB,
% HPOTHMBOIONOXHOM CTOPOHE OT IUIOJOHOXKKIA.
MexoTh TOMaTa, HAXOJAIIAACA II0]] KOXKMIeH, 3a-
feuBaer. 3arHMBIINE TOMAThl MOTYT ONAjaTh Kak
Coensiv, Tak U HespenbiMu. Ha guarpaMme mpu-
SencHBl JaHHBIE 00 YPOXKaifHOCTH TOMATa, BbIPa-
SLMBAEMOT0 B T'UIPOTIOHHBIX YCTIOBUAX, B 3aBUCH-
WOCTH OT KOHIIEHTPAIUy IMUTATENbHOTO pacTBOpa.
& vafmuie NpesiCTaBIeHbl JaHHBIE O NMOPAKEHHO-
CTM TOMaTa BEPUIMHHOI THU/IBIO ITPU TeX JKe KOH-
SesTpaLMAX IMTATeNbHOTO PacTBOpPa’.

I . 3B Konuenrpauus ITopakénHocTh
- E 30 e IUTATEIBHOTO TOMAaTa BEePIIMHHON
1 !
! g: ;3 .l_ pacrBopa, r/n THUIBIO, %
|
4 g 15 = B B 1,1 -
=
e 1,6 20,4
, 5
' )g 0 ‘ T T T T 2,2 0:7
. 5 1543 1,6 2,2 3,3 4,5 3.4 16
; KOHUEHTPaLMA NUTaTeNbHOrO PacTBopa, ’ ‘
"[ t/n 4,5 1,8

Kaxou u3 npusedéHHbIX 8bIB0008 COOMBemMcmayem pesysabmamam, npedcmassieHHbIM
=0 2paguke?

1. KoHIEeHTpalysa NUTATeTbHOIO PAcTBOpa He BAMAET Ha YCTOMYMBOCTD TOMATOB K ITOPAKEHUIO UX
SEDUIMHHON THUIBIO.

2 1opaX€HHOCTh TOMaTOB BEPIIMHHOI THUAJIbIO HEITPEPBIBHO YBEIMYMBAETCS [IPY BO3PACTAHNN KOH-
LSt paly UTaTeIbHOTO pacTBOopa oT 1,6 1o 4,5 /1.

3. Oasa 13 npuyuH 3a60/1€BaHNs TOMATOB BEPIIMHHO THUIBIO — 9TO Ae(DUIINT Ka/lIbIUA B PACTEHUM.

< OnTuMmanbHasA KOHIEHTpalla IUTATeTbHOTO pacTBOpPa, IIPU KOTOPOIl YPOXKAaNHOCTh TOMATOB HaM-
Sonee BBICOKAA, a TOPAXEHHOCTb BEPIIMHHOM THU/IBIO HAMMEHbIIas, COCTaBsgeT 2,2 I/

3apaHune 5

BaipaupBanHue pacTeHuit 6e3 MCIIONb30BAHNSA OYBbI MOXXHO IIPOBOJUTD TAKKe B BO3YIIHOI CpeTIe.
$107 BpoLecc Ha3bIBAETCS AIPONOHUKOL. B 9TOM crryyae KOPHM pacTeHMiI HAXO/IATCA B BO3JIyXe B IOJIBEC-
SOM COCTOSHUM U TIOTYYAI0T MUTATeIbHbIE BEI[eCTBA 13 ad9PO30JIs, KOTOPbIi 00pasyeTcs Ipu pacmblie-
S MTATEIBHOTO PACTBOPA B 3aKPHITHIX MM TIOTY3aKPbITHIX OMeLieHusAX. [Ipy 9TOM IMCThs M CTBON
PecTesNA HAXO/ATCS BHE 30HBI PACIIBUIEHNS. B 0T/IM4Me OT IMAPONOHNKHM, B a9POIOHHOM CrIocobe Bbipa-
SLMBaHNA PacTeHNIl IOYBEHHDIN CyOCTPAT He UCTIONb3YeTCs.

Y ucuple NPOBENM CPAaBHUTEIbHBIE MCCenoBaHMs 9 eKTUBHOCTY TMAPOIOHHOTO M a3PONOHHOTO
weronos seipauBanus Tpajeckanuyyu MmuprommctHoin (TM) u Tpapseckanuum 6enonserkosoit (TB).
PeayasTarsl 9KCIIEPUMEHTA [IPECTaBIeHbl B Tabmuie'’.
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VIsygaembplii mokasaTenb

Kom14ecTBo yKOpEHUBINMXCSA KYCTOB, IT.
 CpepHasA IIMHA KOPHEIt, CM

| CpeiHee KONM4eCTBO KOPHeli Ha 1 KycCT, IIT.

' O6uree KomnyecTBO 006pa3oBaBIIMXCA KOPHEN, T, |

Ha ocHose OaHHbIx mabnuysl coenatime
CpasHuUmMesibHble 8b1800bI 06 3¢hhekmusHocmu
a3pONOHHO20 U 2UOPONOHHO20 Memo0o8 8bl-
pawusaHus mpaoceckaHyuu mMupmonucmHou
u mpadeckaHyuu 6enoysemkosol. Omeem
apzymeHmupytme.

 [leHb TIOABNIEHNS NIEPBBIX KOPENIKOB
| ITpolieHT yKOpeHUBIINXCA KYCTOB, %

| o )
| CpelIHI/II'I IIpMUPOCT C Ha4ajia SKCIIEPUMEHTA, CM

__Aopomonmka |  Imppomommka |
™ ™ | ™ | Tb |
8 3 |7 2
3 | 4 | 3 | 2
48 14 ] 25 | 9
| 3 | 3 | 2 | 2 |
3-it 3-it 3-i1 3-it
80 30 70 | 20
17;1 8,5 15,1 6,9

MeTtoanueckune KOMMeHTapumn

Kommnnekc 3ajanmit «Kak BBIpaCTUTb pacTeHus
6e3 rpyHTa?» OTHOCUTCA K COfiepyKaTelbHOi obma-
ctu «KuBble CHCTeMBbI» ¥ CBSI3aH C MOIY/ISAPHBIMU
ceropiHs 1 BecbMa 9P HeKTUBHBIMY a/TbTePHATUBHBI-
MM crioco6amy BBIPAIMBAHUSA pacTeHuii 6e3 rpyH-
Ta METOIAM¥ TM/IPOTIOHMKI U a3PONOHMKI. DTI Me-
TOJIbI MOYKHO IPYMEHATH KaK B KPYIHBIX CEITbCKO-
XO3AVICTBEHHDIX NpPeNpUATHAX, TaK U B (pepmep-
CKUX XO3fI/ICTBAX, a TaKKe B JIOMALIHUX yCTOBMAX.
ITpyu BBITIONTHEHNY 3aJlaHMSA IIKOJIbHUKI MOTYT TIPO-
ABUTb CIIOCOOHOCTD IIPUMEHATH CBOY 3HAHMA HPU
pellleHny peanbHbIX 3a/jad, MPOJEMOHCTPUPOBATDH
YMEHUs aHa/lIN3MpPOBaTh ¥ MHTEPIPETHPOBATD JJaH-
Hble, JIe/IaTh BBIBOJIBL. B 11€710M 9TO KOMIIEKCHOE 3a-
JlaHMe TIOKa3bIBaeT, KaK HayKa ¥ TeXHOJIOIMM IIOMO-
rajoT penaTh Mpo61eMbl BbIPAIVBAHUA 9KOIOTIYE-
CKM YMCTOV KaYEeCTBEHHON CETbCKOXO035CTBEHHOM
MPOAYKIMMA C BBICOKOI YPOXKATHOCTBIO, COKpaIast
TPV 9TOM MaTepUanbHbie PECYPChI I TPYI03aTPaThI
Ha UX IIPOU3BOJICTBO.

3ajjanne 1 OTHOCHTCA K KOMIETEHIIMM «Hay4d-
Hoe 00O'bsICHEeHNe sIB/IeHNI». B HéM Tpebyertcs mpu-
MEHWUTb COOTBETCTBYIOIINE eCTeCTBEHHOHayYHbIe
3HAHUA U KIACCUPUIMPOBATH XMMMUYECKME dJIe-
MEHTBI, HeOOXOIMMBbIE JI1 HOPMaJIbHOTO PasBUTISA
pacTeHmil ¢ MCIOMb30BAHNEM METOJja TU/POIIOHN-
KU, Ha MaKpO- ¥ MUKPO3JIEMEHTBI. ITO 3ajlaHMe 110-
KasbIBaeT 3HAYMMOCTb PA3TIMYHBIX XMMUYECKMX
97IEMEHTOB /ISl 06ecriedeHns KU3HeeATeNbHOCTH

JKVMBBIX OPTaHM3MOB ¥ MOXKET OBITH MCIIONB30BAHO
KaK B Kypce XMMUM, TaK U B Kypce 6uomorum.

B 3aganmsax 2-4 HeoOXO{MMO IIpOaHA/IN3UPO-
BaTh rpauyecKyio uim TabnnaHyo nHGpopManuo
U CHle/IaTh BBIBOZIBI O BJIMAHUM COCTaBa IUTATE/Ib-
HOTO pacTBOpa Ha YPOXKAHOCTb OBOLIHBIX KY/Ib-
TYP IIpY BBIPALIVBAHNUN VX METOJOM I'JIPOIIOHMKIA.
OTH 3a/laHNsA OTHOCATCSA K KOMIIETEHLIMN «MHTep-
IpeTanys JaHHBIX U UCII0/Ib30BaHMe HAYYHbIX J10-
Ka3aTeJIbCTB /I MOY4YeHNsA BbIBOJOB». 3ajjaHue 3
TpebyeT pa3BEPHYTOro OTBeTa ¥ apryMeHTaLUK
BBIBOZIOB. B 3amanumu 4 mis popMynmnpoBaHus mpa-
BIJIBHOTO BBIBOZIa HEOOXO[MMO COIOCTaB/IEHUE
nHpopMaLuy, IpeCcTaBIeHHO! B JBYX MCTOYHM-
Kax — Ha juarpamMme 1 B Tab/uile.

B samanum 5 ydauiyecs [JO/DKHBI IpOaHaIN3N-
POBaTh IOCTATOYHO HOIBILION MACCUB JAHHBIX, CBSI-
3aHHBIX C [IBYMsA METOJaMM BbIpalllMBaHUs pacTe-
Huit 63 TPyHTa — TUPONIOHHBIM M a9POIOHHBIM,
u copMynMpoOBaTh Pa3BEPHYTHIN apryMEHTUPO-
BaHHBIII BBIBOJ, 00 MX OTHOCUTENbHOI 3 deKTrB-
HOCTH. DTO 3a/jaHMe MOXeT ObITh OTHECEHO K 3a/a-
HUAM BBICOKOTO YPOBHS CIIOXKHOCTIH.

KommnekcHoe samanme «Kak BbIpacTUTh pac-
TeHusA 6e3 rpyHTa?» MOXeT OBITb MCIIONB30BAHO
B Kypce XumMuu 9 Kjacca Inpy 3HaKOMCTBE C ITOHsA-
THeM «OMOTeHHBIe 3JIeMEHTBbI», B Kypce O1Momornu
npu usydeHun Tembl «[Inranme pactenus», a Tax-
e 1pu oaroToBke K OT'D mo 6momornun.



XapaK'repmcmxa 3afilaHNN N cncTema ux olueHnBaHnA

3adaHue 1

ComepxarenbHas JKuBsre cucrembl
O632CTH OLIEHKU
ROMIeTeHTHOCTHAS HayuHoe o6bsicHeHME sIBIEHMIT
| OORACTH OLIEHKA
' KosTexcT MecTHBIIT/HAIOHAIBHBII, CBSI3b HAYKM M TEXHOJIOTI
S DOBeHbD CI0KHOCTHI Cpennnit, BospacT yuamuxcs 14-15 e, 9 kimacc
Dopmar oTBeTa 3afaHMe Ha yCTaHOBJ/IEHME COOTBETCTBMS 97IEMEHTOB M3 IBYX CIIUCKOB
S BEXT IPOBEPKA ITpuMeHATH COOTBETCTBYIOIINE eCTECTBEHHOHAYYHbIE 3HAHMSI
Tun 3HaHKUA CopeprkatesibHOE ’
L JcTema OLleHMBaHUA bann CopepkaHye KpUTepus
1 Ykasana nocnegoBaTtennbHOCTE: ABBAAABBBEAABB

0 [Ipyrue oTBeTHI

3adaHue 2

CoaepxarebHas JKuBble cucreMbl
" OBAaCTh OLIEHKN
- KOMIIETEHTHOCTHAS MuTepripeTanus NaHHBIX U MCIIONb30BaHNe HAyYHBIX OKA3aTeIbCTB IS TI0-
OO7aCTh OLIEHKHA JIYYEeHMS BBIBOJOB

KosTeKcT MecTHBIII/HaIMOHAIBHBIN, CBSI3b HAYKM ¥ TEXHOIOTMIA

S DOBEHb CJIOKHOCTU

Cpennnit, BospacT yuyamuxcs 13-15 net, 8-9 kmacc

DopMmar oTBeTa

3ajaHue ¢ BBI6OPOM HECKOMBKMX IIPABU/IbHBIX OTBETOB

IOﬁluem MPOBEPKU AHanusnpoBaTh, MHTEPIPETHPOBATh JAHHBIE ¥ [I€IaTh COOTBETCTBYIOLINE
BBIBOJIBI
13 3HAHUA [IpouenypHoe
cTema OLleHMBaHUSA Bann CopepxaHue KpuTepus
1 Bei6pansl yrBepxKaenus 3, 4
0 Ipyrue oTBeTHI

3adaHue 3
EonepxaTeanaﬂ JKuBble cuctemsr
Lo6nac1'b OL[€HKI
lKouneTeHTHocmax VuTeprnipeTanusa JaHHBIX M MCIIOTb30BaHME HAYYHBIX OKAa3aTeNbCTB
 007aCTh OLIEHKM IS TIOJTYYeHWS BBIBOJIOB
- KoHTeKcT MecTHBIN/HAIMOHATIBHBII, CB3b HAYKYU U TEXHOIOTMIL

-
- YDOBEHb CIIOKHOCTHI

Bricoknit, Bo3pact yuaruxcs 14-15 net, 9 kmacc

- Dopmar oTBeTa

3amaHue ¢ pasBEPHYTHIM OTBETOM

- O6BeKT POBEPKM
i

AHanusMpoBaTh, MHTEPIPETUPOBATh JAHHbIE U JeaTh COOTBETCTBYIOLIVE
BBIBOJIbI

Enn 3HAHUA [IpouenypHoe

| bann Copep)xaHne KpUTepus

; 2 Bpi6pan onTuManbHbI MHTepBas 3HadeHnit pH nurarenpHoro
‘ pacTBopa:

OnrumanbHbIl MHTEpBan 3HaueHuit pH muratenbHOro pactBopa
U1 BBIPAIMBAHMS PAcCajibl OIyplia IEKUT B IIpefieniax oT 6,2 [0 6,4.
W npuBenieHa aprymeHTanus Beibopa:

B aToM uHTepBane HabmOKAETCA HaMTydIIas [0 Ka4ecTBy paccaja
orypua ¢ HambosbIIeil ChIpOil 061eit Maccoit M Maccoit KOpHeit,
a TaK)Ke HanboJIblelt IIOLIA/IbIO TUCThEB

1 [laH yacTMYHO BEPHBIII OTBET: OTMEYeH MHTepBas 3HadyeHnit pH, Ho
He JIaHa apryMeHTalusA ero Beibopa

0 JIpyrue oTBETHI
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KENC 4

3adaHue 4

CopepyxarenbHas JKuBsie cucrembl

0671aCTh OLIEHKN

KommiereHTHOCTHAS VnTepnperanus JAaHHBIX M UCIIO/Ib30BAHME HAYYHBIX JOKA3aTe/NbCTB IS TO-
06/1aCTh OLEHKMA JTy4eHVsI BBIBOJOB

Konrekct MecTHbIV/HallMOHA/IbHBLIT, CBSI3b HAYKM U TEXHOJIOTWII

YpOBEHb CIOXKHOCTHU

Bricoknit, Bo3pacT yuamuxcs 14-15 net, 9 kmacc

Dopmar oTBeTa

331131-!]/[6 C BbI60p0M OJJHOI'O ITPaBMUJIbHOTO OTBETA

O6mBeKT npoBepku

AHanusupoBaTh, MUHTEPIIPETUPOBATD JAHHbIE U JIE/IATh COOTBETCTBYIOLIVIE BbI-
BOJIBI

Tun sHaHMA [IpouenypHoe
Cucrema o1leHUBaHUSA Bamn Copepxanne Kpurepus
1 Bri6pano yTBepxKeHue 4
0 Jlpyrue oTBeThI
3adaHue 5
CopepxxarenpHas JKuBbie cucremsr
0671aCTh OLIEHKN
KomneTenTHOCTHAs VuTepniperanyus JaHHBIX 1 MCIONIb30BaHNE HAYYHBIX I0KA3aTe/IbCTB IS T10-
00/1acTbh OLIEHKH JTy4eHMs BbIBOJIOB
KonTtekct MecTHBII/HaIMOHA/IbHBI, CB3b HAYKVU ¥ TEXHOIOTHIL

YpoBeHb CIOXKHOCTU

Bricokuii, BospacT yyammxcs 13-15 yet, 8-9 kmacc

Dopwmar orBeTa

3agaHue ¢ pa3BEPHYTHIM OTBETOM

O6bexT npoBepkn

AHaTH/ISMpOBaTb, VHTEPIPETUPOBATD JAHHDBIE U [1€/TaTh COOTBETCTBYIOLIME BbI-
BOJbI

Tun 3HaHuA

[Tponenypuoe

Cucrema OLI€CHMBAaHUA

Bamn CopepkaHue Kputepus

1 ToBOpUTCA, YTO a3pPOIOHHBIA METOJ BBIPAIIMBAHUSA U Tpajiec-
KaHLIMM MMUPONIMCTHOM, M TpajecKaHIuu OeoIBeTKOBOI 6oree
3 PeKTUBeH IO CPaBHEHMIO C TMAPOIIOHHBIM METOLOM BBIpAllA-
BaHMs 9TUX pacTeHM, TaK KaK II0 BCeM IIOKa3aTe/siM, KpoMe
II0Ka3aTessl «/I€Hb TOABJIEHUs II€PBBIX KOPEIIKOB», ITONyYeHbI
6oree BbICOKVE pe3ynbrarhl. [leHb MOSAB/IEHNS IIEPBBIX KOPEIIKOB
IIpY BBIpAIIMBAHUY 060MMM METOJAMI OJMIHAKOB

0 Jlpyrue oTBeTbI
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Kenc 5.

KAKNNEYNTDb BOJIE3HDb
NMYEJIMHbIX CEMEN?

IT9e10BOJICTBO — OJMH U3 JIDEBHEMIINX BUJIOB
CEABCKOTO X03AMCTBA. Y)Ke IpeBHME ernnTsiHe Obl-
3 3HAKOMBbI C OCHOBAMM ITYE/IOBOJICTBA.

ITguennHan ceMbs )KUBET B y/Ibe U HACUUTHIBAET
HECKONBKO THICSY 0cobeit. Bce oHM HacTONmbKO Tec-
#0 CBA3AHBI IPYT C IPYTOM, YTO SABJIAIOTCS IO CYTH
2&7a eMHBIM )KVBBIM OPTaHU3MOM.

Cragum pasBUTHUA ITYe/Ibl BK/IIOYAIOT YEThI-
pe OcHOBHBIX 9rana. Korja MaTka OTK/ajbiBaeT B
SHEiKM CBOM OIUIOZIOTBOPEHHDBIE TPYTHEM sAIIa,
SMHEMHKYM B HMX HAQYMHAIOT MHTEHCUBHO pacTy, U
yme Ha 4eTBEPTBIN JeHb pa3pylanT 06010YKM
#ui. B aTOT MOMEHT YyI/IbeBble ITYE/bI-KOPMUINIIBI
200ABIAIOT B KOK/YIO YEMKY I10 KaIljie CBOETro MO-
souxa. Enié Tpu 1HA m4€/1bI KOPMAT MMUMHOK MOTIOYKOM, a 3aT€M CMECHIO, COCTOSIIEN M3 IbI/IbIIbI, BOJbI
¥ mena. Syeilku Ipy 3TOM OCTAIOTCA OMKPbIMbIMU.

JIM9MHKA MHTEHCVBHO PacTET U yepes LIeCTh IHei IPaKTUYeCKy He oMellaeTcs B Ayeiike. Torga pa-
So4me 0coOM 3aTIeYaThIBAIOT Y€Ky BOCKOM. Takue S4eiIKy Ha3bIBAIOTCA 3aKPbIMbIMU, ITIV Ne4amHoimu.
JIMeHHO B IeYaTHBIX sYeiKaX U3 INYMHKY, a IOTOM KYKONKM (pOpMUPYeTCs MONHOIeHHass 0cobb mye-
2t Yepes 12 nHelt KyKo/IKa paspylaeT BOCK Ha BXOJle AYENKM, M HAPY>Ky BBI/IE3AET YK€ MOJIO/Ias Tyesa.
Taxmum 06pasoM, ¢ MOMEHTA OTK/IA/[bIBAHNs MATKON ANIL 10 BBUTYIUIEHUA U3 SYEVKNU MYe/Ibl IPOXOAUT
OXONO TPEX Heflenb' .

3ajzaya maceyHMKa — He IIPOCTO 3aCe/IUTh Y/IbJ ITUEMAMU U JKJATh ypoXKas MEJQ, a IIOCTOSHHO OTC/IEXKN-
SaTs IPOLIECC ero IIPOM3BOJCTBA, CIEAUTD 3a XKI3HEEATE/TbHOCTDIO IMYETMHBIX CEMEN M COCTOSTHUEM Y/IbEB.

3apaHune 1

1156161, KaK U [JPyTVe >KUBbIE OPraHU3MBbI, TOJI-
SEpAEHBl PA3NMYHBIM 3a60/IeBaHNMAM, YTO OTpa-
MaeTCA Ha VX MEJIOHOCHBIX CBOJICTBAX ¥ B/IVSIET HA
SPOM3BOJCTBO MENa.

OpuuM M3 CcaMbIX OIIACHBIX 3aboreBaHmit
meen AB/sAeTCs ackocdepos — rpubkoBas MHeEK-
WA, BBI3BAHHAS CYMYaThbIM IUIECHEBBIM TIpubom
Ascosphaera apis. Ackocdepos mopaxkaeT myenu-
ssie (m1aBHBIM 06pasoM TPYTHEBbIE) JMYMHKH,
BO3pacT KOTOpbIX — 3-4 nHA. OHM TEPAIT CBOKO
SRACTHYHOCTD M IPEBPALIAIOTCA B M3BECTKOBO-
Sensie TBEPAbIe KoMouky. OT maHHOrO 3aborneBa-
sMs CTpajiaeT Bech yieil, Tak Kak ackocdepos 6bI-
CTPO PacIpOCTPAHAETCA.

Jlns nevennst ackocdeposa M4Yé CYLUeCTBYIOT PasuyHble CPEJCTBA, B TOM YMC/Ie MeIMKAMEHTO3HBIE.
Vaéuble IPOBE/M 9KCIIEPUMEHTBI, YTOOBI BBICHUTD 9(PEKTUBHOCTD JAEMCTBUA HEKOTOPHIX ITO/IaB/IAI0-
uuex pasBuTie TpUOKOBBIX 3a60/IeBaHNIT IPENIAPATOB, TAKMX KaK HUcmamun u pudman, Ha Bosbymurens <
acxoceposa. [ aToro chopMupoBay YeTbipe TPYIIIBI CeMelt, COCTOAHNME KOTOPbIX 6610 Ipubmmsu- iy
TenbHO OfjHAKOBBIM. [lepBast rpyma (KOHTpo/IbHAsA) 06paboTKe IMpernapaTaMy He I0/{Bepranach.
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Kak 86l dymaeme, ¢ kakoUl yesibio UCNo/1b308a/1dCb KOHMPOJIbHAA 2pynna n4YesiuHblx cemeu?
Jaume pazsepHymeiti omsem.

3apaHune 2

[Ipu npoBeeHNUN SKCIEPUMEHTA 110 OnpefieNleHNio 3GGeKTUBHOCTU JIeMICTBUSA HEKOTOPBIX Mpernapa-
TOB Ha BO36yauTe/ns ackocdeposa y mué/ M U3YIeHNI0 COCTOAHNSA U PasBUTHA MUETNHBIX CeMeN Kaxnasn
3 4eThIPEX COpMMUPOBAHHBIX IPYTII COCTOSANA U3 TPEX CEMEIA.

Kak bl Oymaeme, 015 4e20 Kaxoas ucciedyemas 2pynna cocmosna He u3 0OHoU, a u3 mpéx
nyenuHeix cemel? Jaime pazgepHymoil omeem.

3apaHune 3

YuéHsle poBe/u SKCIePUMEHT I10 OTpefieienNio 3G PEeKTUBHOCTY MeMKaMeHTO3HBIX MPernapaToB —
HucTaTMHA U pudTana — Ha Bo3byauTess ackocheposa y muén. [leppas rpymnma — KOHTponbHast, 06paboT-
Ke He [0fiBeprajach. Bo BTOpoii rpyIie IpUMeHAIM HUCTATHH, TpeThbio 06pabaTsiBamy 0,1 %-Hoit aMy/b-
cueit pudrana, yerBepryio — 0,5 %-Hoit amynbcueit pudrana. Brusanme 06paboToK aTMMM Tpernaparamu
Ha 00lIIee COCTOSIHNME U Pa3BUTHE ITYETMHBIX CeMell ONpeNeNsAny 10 KOMMYECTBY IIeYaTHBIX AYeeK Yepes
KaXjple 12 Heit: yeM Goblie eYaTHBIX A4eek, TeM a9 peKTUBHee efiCTBME IPMMEHAEMOr0 penapara.

Pe3y/bTaThl 9KCIIEpUMEHTA 110 ONpefeeHinio 9 GeKTMBHOCTH eICTBIUA HUCTATHHA U pudTana Ha Co-
CTOSIHME U Pa3BUTHeE ITYeMHbIX CeMeil T0Ka3aHbl Ha rpaduke’?.

50
5
= 45
5 40
3 e KOHTPONL
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Kakoli u3 npusedéHHbIx 86180008 COOMBeMcMayem pe3ys1bmamam, NOKAa3aHHbIM Ha 2paguke?

1. 9dpdexTUBHOCTD BCEX MCC/IEAYEMbIX TIPEIIAPaTOB IPUMEPHO OIMHAKOBA.

2. O6paborka muennubix cemeit 0,5 %-HbIM pacTBOPOM pudTaa ¥ HUCTaTUHOM IIOKa3aja X OIMHAKO-
BY10 9 (PeKTMBHOCTD B OTHOLIEHNM BO3OYAuTeNA ackocdeposa.

3. [Ipenapar Ha ocHoBe 0,5 %-Hoit amynbcuu pudrana obmagaer Hanbonbureir 5PpHeKTMBHOCTDIO IPK
nedeHnu ackocdeposa myér.

4. Omynbeus pudTana appexTuBHA IPK TeYeHNI MOOBIX I'PUOKOBBIX 3a60/1IeBaHMIT ITYEL.




1aHne 4

48 OCcHO8e NPOYUMAHHOU UHOPMAyuu NOACHUMeE, NOYeMy KOJIU4ecmeo neYamHeix Aqeek

em C/IyXumb Kpumepuem 3@gekmugHocmu Oelicmeus npenapamos Ha 8o36youmens
XOCDHEpo3a y nyén.

L

aHue 5

VaEssie POBENM SKCIIEPUMEHTDI 110 M3YYEHNMIO OJHOTO U3 OCHOBHBIX ITOKa3areseil adpeKTuBHOCTH
r8d IIET — UX IEMHOI AKMUBHOCMU, KOTOPAsA HATIPAMYIO CBSI3AHA C MX (PUBMOMOTUIECKUM COCTOA-
. [l 3TOTO B 3MMHMIA TIEPUOJL IIPOMU3BOAMIACH 06PaGOTKA Ky/IbTYp 3alMIEHHOTO TPYHTA HUCTATH-
0.1 %-#0it n 0,5 %-HOI sSMyIbcusAMY pudTaa.

me npoB8edéHHbIl y4éHbIMU dKcnepumeHm. [nsa 3mo2o 0onosHUme npedsioxeHue,
@8 dpassl U3 cnucka.

M3y4anM BIUAHNE Ha

| CTamMv PasBUTYSA ITYETIb;

BOCIPUMMYMBOCTD KY/IBTYP 3aIMIIEHHOTO TPYHTA K HUCTATUHY U pudramny;
6paboTKa Ky/IbTYp 3alIMIIEHHOTO TPYHTA HUCTATMHOM U pudTanom;

| 06paboTKa IMYEeNMMHBIX CeMell HUCTAaTMHOM U pudTanom;

=) MéTHAS AKTMBHOCTD [TYETI.

1aHue 6

OTHOCUTCA K ¢MTOPCI'YJU[TOP3M — XUMMYECKMM BEIIECTBAM, ABJIAIUIMMCA aHa/IOraMun cob-
‘J X TOPMOHOB pacrennﬁ. (DMTOPCI'YJI}'{TOPBI B O4Y€Hb HMU3KMUX KOHIEHTpalMAX CrI0COOHBI CTUMY-

am. Pudran kak puroperynistop criocobeH nogaBATh pa3BUTHE IPUOKOBBIX 60/Ie3Hel! y pacTeHMi
PaHAIIEMCS 3epHe.

‘Bapocibie 0coby He TIOIBEP)KEHbI aCKOC(EPO3Y, OFHAKO OHY YaCTO BBICTYIIAIOT B POJIM NIEPEHOCYMKOB
w0 rpubKoBOro 3a6oeBaHs.

Ha ocHoee npoyumarHol uHgopmayuu npednosioxume, nodemy obpabomka Kynemyp
ULYEHHO20 2pYHMA HUCMAMUHOM U pupmanom esiusem Ha 1EMHyIo akKmueHoCme NYE.

;iyauue7

4€Hble TPOBE/I SKCIEPUMEHTHI 110 M3Y4YEHNIO OJHOTO M3 OCHOBHBIX ITOKa3aTeneil 3QpeKTMBHOCTI
b1 ITIETT — VX IEMHOU AKMUBHOCMU, KOTOPYIO MOXKHO OIIPENIENIUTD 10 YMC/TY BbIZIETOB ITYET U3 Y/IbA.
- B nmpouecce uccnenoBanmii y4éHble B 3UMHMIL IIep1of 06pabaThiBaIM KyIbTypbl 3aIMIIEHHOTO IPYH-
T2 HMCTATUHOM, a TaKKe 0,1 %-Hoit 1 0,5 %-Hoit SMyIbCuAMY pudrara.

- PesynbTaThl 9KCIIepMMEHTA IOKa3aHbl Ha rpaduke’.

 Kakue u3 npusedéHHbIX HuXe 8bI80008 COOMBEMCMEBYIOM pe3yslbMmamam, NOKA3aHHbIM
a zpacgpuke?

1. B Teuenne Bcero mepuoya SKCIepUMEHTa UCTIONIb3yeMble MPENapaThl IIPAKTUIECKN He OKa3bIBa/IN
JMSAHVA Ha IETHYIO aKTUBHOCTD ITYEL. ’

35

KEWUC 5



36

KEWUC 5

; /.
e 50
/ —&—KOoHTpOnb
2 45
o ~—HucratuH
- § 40 - .
3> 1 = Pudran 0,1%-Hbii
e — o o R 3¢~ Pudran 0,5%-Hblit
25 T T T T 1
0 12 24 36 48 60
Bpems, aHn

2. Vismenenue cofepkxanusA pudrana B SMYIbCUM, UCIIONb3yeMOit Ipy 06paboTke Ky/IbTyp 3aluiéH-
HOTO TPYHTA, BJIMAET Ha IETHYIO aKTUBHOCTD ITYE/IMHBIX CEMEIA.

3. O6paboTka KynbTyp 3ammiiéHHOro rpyHTa 0,5 %-Hoit aMy/bcueit pudrana akTMBU3UPYET TETHYIO
aKTUMBHOCTD ITYE/ B OONIbILIel CTereny, yeM 06paboTKa HUCTATHOM.

4. O6paboTKa KyIbTyp 3aLMIIEHHOTO TPYHTA TEMM XKe IperrapaTaMy B JIETHUIT IEPUOJ, aHATIOTMYHBIM
06pa3oM BIMAET Ha TIETHYIO aKTHBHOCTD ITIE/TMHBIX CEMeIL.

5. O6paboTka KyIbTyp 3alMIIEHHOTO I'PYHTA MCC/IENyeMBIMU IIpelapaTaMy MOBbILIAET JTETHYIO aK-

TUBHOCTD ITYE/IMHBIX CeMeN, HO B pasﬂoﬁ CTEIICHMN.

MeTtoanyeckune KOMMEHTapun

Kommnexc 3apaumit «Kak neunts 60me3np mye-
JIMHBIX CeMeii?» OTHOCUTCS K COfiep)KaTe/IbHOIL 06-
nacty «KuBble CUCTEMbI» M CBS3aH C IYENOBOJ-
CTBOM — OJHUM W3 JPEBHENIINX BUJOB CENTbCKO-
ro xosaricrsa. IT4énbl, Kak u Ipyrue XuBble Opra-
HM3MbI, IIOJIBEP)KEHbl PAa3INMYHbIM 3a00/IeBaHUAM,
JUIs TIPEOTBPAIeHNsl KOTOPBIX HeOOXOMMO 3HATh
MX IIPUYNHBL ¥ BOBPEMS JIEYNUTH [TYeINHbIE CEMbH,
B TOM 4YJC/Ie C TIOMOIBI0 MeAVKAMEHTO3HBIX IIpe-
I1apaTos.

IIpy BBINONHEHUM 3aJaHVSI IIKOTBHUKU MOTYT
IPOABUTh YMEHMA aHAM3MPOBATh Y MHTEPIIPETH-
poBaTh JaHHBIE, [€aTh BBIBOJBI, IPOJEMOHCTpPHU-
poBaTh OHMMAaHE METOJIOB HAYYHOTO UCCTIE0BA-
HIA. B 11e10M 9TO KOMIUIEKCHOE 3a/jaHMe TIOKa3bl-
BaeT, KaK HayKa M TE€XHOJIOTMM IIOMOTAIOT peliaTh
npobnemMbl TOBbILIEHNA 9(DPEKTUBHOCTI ITYeNIO-
BOJICTBA M TIOTYYeHNUs MEQa BBICOKOTO KadyecTBa,
o6/1a1alomIero yHuKaIbHbIMI BKYCOBBIMMU 1 1ie/1e6-
HBIMU CBOMICTBAMM.

CroXeT KOMIIJIEKCHOTO 3aJJaHMsI CBA3aH C aCKOC-
bepo3oM - omacHolt U 4acTo BCTpeyaroleiicss 60-
JIe3HBIO ITYENIMHBIX CeMeil, KOTOpas BbI3BIBAET-
ca rpubKoBoit MHpeKIyeit. [l nperoTBpanie s
Y JIeYeHVs 3TOrO 3abojeBaHus y4€HbIE IIPOBE/IN

uccnenoBanusa 9 HeKTUBHOCTI HEKOTOPBIX IIpera-
paroB. 3HAYUTE/IbHAS YACTh 3aJaHNII 9TOr0 6/10Ka,
a UMEHHO 3ajiauus 1, 2, 4 u 5, OTHOCUTCS K KOMIIe-
TEHIUU «[IOHUMaHME 0COOEHHOCTEN eCTECTBEHHO-
HAy4YHOTO MCC/IE[OBAHVS» M MPOLEAYPHOMY TUITY
3HaHMA. DTY 3a/JaHNUS HaNIpaB/IeHbl Ha popMupoBa-
HI€ Y YYalXCA BaKHEMIIMX MCCIeJOBaTe/TbCKIUX
YMEHMII, @ MMEHHO: OIMChIBATDH U OLIEHMBATH CIIO-
co6bl, KOTOpBIE MCIIONB3YIOT Y4€HbIe s obecre-
YeHMA Ha/IEKHOCTY U JJOCTOBEPHOCTH ITOTyYEeHHBIX
pe3ynbTaToB (3ajaHus 1 u 2); OLEHUBATh C Hayy-
HOJI TOUKY 3peHMs IpefjiaraeMbie CiocoObl usyye-
HMA Ipo6yeMbl (3a1aHe 4); pacIIO3HaBaTh BOIPOC,
VICCTIEIyeMBIll B JAHHOV eCTeCTBEHHOHAYYHON pa-
6ote (3amanue 5).

3amannsa 3 u 7 OTHOCATCSA K KOMIIETEHI[MY «VMH-
TepIpeTanus JAHHBIX M VCIIO/Ib30BaHMe HayYHbIX
JOKA3aTeNbCTB [JIsl ITIOy4YeHWsi BBIBOLOB». Ilpu
BBITIO/THEHVM STUX 3aflaHMiT POPMUPYETCs yMeHue
aHa/IM3MPOBATh, MHTEPIIPETUPOBATD IPEJICTAB/IEH-
HbIE B Pa3/INYHOIT pOpMe JaHHBIE U IeNIaTh COOTBET-
CTBYIOIIMe BBIBOBI. B 9TuX 3ajaHusAX HeOOXOAMMO
IPOaHaIM3MPOBaTh rpadmKy, B KOTOPBIX ITOKAa3aHO
B/IMSHME MCCIE[yeMBIX IIperapaToB Ha (pu3nomo-
TMYECKOe COCTOSTHYE M Pa3BUTHE ITIETMHBIX CeMeil
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3adaHue 1

¢ 8516paTh BHIBOJIBI-YTBEP)K/IEHIsI, XapPaKTepy3yio-
& 3 BEKTHBHOCTD UCC/IETyeMBIX IPEIapaTos.

Jananne 6 CBA3AHO C KOMIIETEHIIMEN «HAyIHOEe
LACHEeHMe ABJIEHMI» U HaIpaB/eHO Ha GpopMu-
OBaHie yMEeHWA ITpeJyIaraTh 06'bACHUTEIbHBIE I~
' B arom 3ajaHuM HeoOXOIMMO Ha OCHO-
DelICTaBNIeHHO MHGOpMALM  OOBACHUTD,
¢« o6pasoM o6paboTKa pacTeHMil 3aIVIIEH-

HOTO TPyHTa Ipenaparamu, 3QHeKTUBHOCTb KOTO-
PBIX UCCTIEyeTCs YUYEHBIMMY, BT Ha pU3N0Iorn-
YeCKO€ COCTOSTHIE ITYET.

KommnekcHoe 3apmanme «Kak neuntsb 60/1€3Hb
MMUEIMHBIX CeMe?» MOXKeT ObITh MCIIOIb30BAHO
B Kypce Omomorum 8 kmaca Ipy M3YYEHUU TEMBbI
«Hacekombie», a Takoke mpu noarotoske k OI'D mo
610TOT U,

pPaKTepucTMKa 3afaHuin u cuctema ux oLeHNBaHNA

CPAC

bHas
B2CTHh OLIEHKM

JKuBbie cucrempl

MIIETEeHTHOCTHAA
'b OLICHKU

ITonumanue ocobeHHOCTEN €CTECTBEHHOHAYYHOI'O NCC/IENOBAHNA

.

MecTHBIVI/HaIMOHAIbHBIN, OKpY>KaloLjas cpefa

JBeHB CJIOKHOCTH

Cpenunit, Bodpact yvammuxcst 13-16 net, 8-10 xmacc

£2T OTBETA

3azaHue ¢ pa3BEéPHYTHIM OTBETOM

KT IIPOBEPKU OueHnBaTh M OMMCHIBATH CIOCOOBI, KOTOpPBIE WMCIIONb3YIOT y4YEHbIE, YTOOBI
obecrednTb HaJIEKHOCTD JJAHHBIX ¥ JIOCTOBEPHOCTDH OO'bSCHEHMI
aH] [TponenypHoe
“TeMa OlLleHMBAHNA bann CopepxaHue Kputepus
1 ToBopuTCs, YTO Ha/mMyye KOHTPOJIBHON TPYIIbI IO3BOIAET IPU

aHajM3e pe3y/IbTaTOB OKCIIEPUMEHTAa CPABHMUBATH 9KCIIEPUMEH-
TaJbHYI0 ¥ KOHTPOJIbHYIO TPYIIIBI M TaKuM 006pasoM OTINYATh
addekt nccnegyemoro paxkropa ot 3pHeKToB MHBIX BO3/EICTBMUII,
KOTOPBIM IIOJBEPTAOTCSA BCE YIACTHUKY SKCIIePYMEHTA

0 Jpyrue oTBeTHI

) aTe/ibHas
BACTh OLIEHKU

JKuBbie cucrembl

M SHTHOCTHAs
5 OLIEHKU

ITonumanme ocobeHHOCTEN €CTECTBEHHOHAYYHOI'O MCCIEJOBAHMS

1CKH¢

MecTHBIIT/HallMOHA/IbHBLI, OKPY>KaIoIIast cpefa

SHb CJIOKHOCTU

CpenHuit, Bo3pacT yvyanuxcs 13-16 net, 8-10 kmacc

aT OTBETa

3aaHue c pa3BEPHYTHIM OTBETOM

“KT IIPOBEPKI

OueHnBaTh ¥ OMMCHIBATH CIOCOOBI, KOTOPBIE MCIONb3YIOT YYEHBIE, YTOODI
obecreynTdb HafIEKHOCTD JAHHBIX U JOCTOBEPHOCTD 0OBACHEHMI!

1 3HAHUA [TpouenypHoe
a OLIEHMBAHMA Bann CopepxxaHne KpuTepus
1 ToBopuTCs, 4TO HaMMYMe TPEX IMUEMHBIX CeMeil B KaXK/IOi TpyIie

HCO6XOIIMMO /i TIOBBIIIEHUSA TOYHOCTM M TOCTOBEPHOCTHU
PE3YIbTATOB UCCIENOBAHMA

0 [lpyrue oTBeTHI

3adaHue 3

OmepaTenbHas
5 OLICHKI

JKuBrble cucreMsbl

LOMIIETeHTHOCTHAS
5 OLIEHKI

I/IHTepnpeTaum{ JAaHHBIX M MCIIO/Ib30BAaHME HAYYHDIX [4OKa3aTe/IbCTB /1A
TIOTY4Y€HNA BBIBOIOB
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Konrekcr

MecTHBIVI/HaIMOHA/IbHBIN, OKpY KaroLasa cpefa

YpoBeHb CIOXXKHOCTHU

CpepHnit, Bo3pacT y4yaumuxca 13-16 net, 8-10 kmacc

®dopmar oTBeTa

3a11aHMe C BbI60pOM OIHOT'O ITPABMUJIBHOT'O OTBETA

O6mBeKT npoBepKu

AHaJIM3I/IPOBaTb, VHTEPNpPETUPOBATh NAaHHBIE U [e1aTb COOTBETCTBYIOIINE
BbIBOJbI

Turm sHanusa

[IpouenypHoe

Bann CopeprxaHue Kputepusa

1 Bei6pano yrBepxxzenue 3. [Ipyrue He BbIOpaHbI

0 JIpyrue oTBeTHI

3adaHue 4

CopeprkarenbHas
06/1aCTh OLIEHKA

JKuBrbie cucTeMbl

KommereHTHOCTHAs
06/1aCTh OLIEHKM

[ToHuMaHMe 0COOEHHOCTEI €CTECTBEHHOHAYYHOI'O UCCIIENOBaHUA

KonTekct

MecTHbIII/HallMOHATbHBIN, OKPY>KaloLas cpesia

YpoBeHb CIIOXKHOCTH

Bricoxnii, BospacT yyamumxca 13-16 net, 8-10 kacc

®opwmar oTBeTa

3anaHue C pa3BépHYTbIM OTBETOM

O6BeKT mpoBepKM

OueHMBaTb C HanHOﬁ TOYKMN 3p€HUsA IIpEfIaracmMmbple €r1oco6s1 U3y4deHus IaH-
HOT'O BOIIpocCa

Tun sHaHMA ITpouenypHoe
Cucrema onieHMBaHUA bann CopepxaHye KpUTepus
1 ToBOpPUTCS, YTO T/IECHEBBIN TPUOOK, BBI3BIBAIOLIMIT acKOChepo3 y

Y71, MOPaKaeT HaXOJAIIMECS B OTKPBITBIX AYEHKaX TUYMHKY, B
pe3ynbrare 4ero OHyM MOrubaioT U, TaKuMM 06pasoM, MpeKpamanT
cBOé panbHeliuiee passutue. IToatoMy cragmsa (GopMMUpOBaHNUA
TIO/THOLIEHHOI 0COOY ITYeTbI M3 KYKOJ/IKH, IIPOTEKAIOMIas B 3aKPbITON
sYeiiKe, He peannayeTcs, TaK Kak paboune ITY€/bl He 3ar1e4aThIBaloT
s4eitky ¢ mornbummu mmunHKaMu. Takum o6pasoM, KOMMIeCTBO
IeYaTHbIX s4YeeK XapakTepusyeT oblee COCTOAHNME M pasBUTHE
ITYe/IMHBIX CEMeil ¥ MOXKET CTYXXUTb KpurepyueM 3QPeKTUBHOCTH
JIeViCTBUSA IIpenapaToB Ha Bo3bynuTens ackocdeposa y muén

0 Hpyrue oTBeThI

3adaHue 5

CopeprkarenbHas
06/1aCTh OLIEHKM

JKuBble cucTembr

KommnereHTHOCTHasA
06/1acThb OLIEHKN

ITonnmanme ocobeHHOCTEN €CTECTBEHHOHAYYHOI'O UCCIIEA0BAHMA

Konrekct

MecTHBII1/HaI[MOHAIbHBIN, OKPY>KaloLias cpefa

YPOBEHIJ C/IOXKHOCTU

Cpepumnii, BospacT yyamyxcs 13-16 e, 8-10 kmacc

®opmar oTBeTa

3ajiaHne ¢ pa3BEPHYTHIM OTBETOM

O6beKT IpoBepKn

Pacrio3HaBaTh BOIIPOC, MCC/IE[yeMblil B JAHHOI eCTeCTBEHHOHAYYHOI1 paboTe

Tun sHanuUA ITpouenypHoe
Cucrema olleHUBAHNUA bann Copepyxanne Kpurepus
1 Bri6pana nocieoBaTeIbHOCTD 3, 5:

Yuéuble uydanu Bausuue o6paboTKy onviieHus Kynomyp
3AULUILEHHO020 2PYyHMA HUCMamuHom U pugmanom (3), Ha €mHy0
akmusHocmv nuén (5)

0 I pyrue oTBeTHI




JKuBple cucreMbl

Hayunoe o6bsAcHeHNe sBIEHMI

MecTHBIII/HalMOHAIbHBIN, OKPY)KAIOLasi Cpefa

Boicokmii, Bogpact yyammuxcst 13-16 set, 8-10 kmacc

3ajjaHue C pasBEPHYTHIM OTBETOM

Hpennara'rb 00BSICHUTEIbHbIE TUIIOTESBI

CopepxarenbHoe
Bann Copep)xanue Kputrepus
1 ToBoputcs, 4To 06paboTKa Ky/IBTYp 3aIMIEHHOTO TPYHTA HHUCTA-

TUHOM M PUQTA/IOM TOAB/IAET PasBuUTHe IPUOKOBBIX OOIe3Hel y
pacTeHmit, YTO MPENATCTBYET 3apakKeHMIO ackocdepo3om B3poc-
MBIX TYEM, OMbIIAOMMX pacTenus. Kak crefcTsue, B3pocibie
ocobu He 6yzyT 3apaXkaTh IMIMHKY 1 YXYAUIATh QUSMONOTHIECKOe
COCTOSIHME TTYe/IMHBIX CeMell, YTO MOBBICUT X JIETHYIO aKTUBHOCTh

0 Ilpyrue oTBeThI

JKuBsbie cucreMbl

MHTCPHPCT&LIMH MaHHBIX U MCIIO/Ib30BaHME HAyYHbIX JOKA3aTE/IbCTB /A 110-
JIYYEHMA BBIBOTOB

MecTHBII1/HALMOHAIBHBII, OKPY>KaIoIlast Cpefa

Cpepunii, BogpacT yyamuxcs 13-16 net, 8—10 kmacc

Sanalme C Bhl60p0M HECKOJIbKUX ITPaBUIbHBIX OTBETOB

Ananusnpona’rb, VHTEPIPETNPOBATD HAaHHbIE M [€/1aThb COOTBETCTBYIOLIME
BbIBOJIbI

IIpouenypHoe
Bann CopepxaHue KpUTEpUs
2 Bei6pans! yrBepxKaenus 2, 3, 5. [Ipyrue He BoIOpaHbI
1 Bri6paHbl 1Ba BepHBIX YTBEpXKaeHMs. [Ipyrue He BhIOPaHbI
0 pyrue oTBeTHI

KENC5
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Kenc6.
«POAHUKU Bbl MOWU,
POAHUKMN...»

Popnuky — 3T0 He TONBKO MCTOYHVMKM BOJOCHA0-
JKEHNsA, HO ¥ IIPUPOJHAA JOCTONPUMEYaTeIbHOCTD,
MHOTI'M€ POJHUKI MMEIOT CMMBOIMYECKOE 3HAYEHNE,
PojiHMKOBOIT BOIe 3a4acTyI0 IIPUIMCBHIBAIOT Liene6-
Hble cBoiicTBa. OHAKO 3TO MHEHME He BCerja I10j-
TBEpXKJaeTcsa Ha npaktuke. Ecim teppuropusda, Ha
KOTOPOJ1 PacIIONIOKEeHbI POJHMKY, 3arpsI3HEHA pas-
JIMYHBIMU OTXOJAMM, TO 3TO MOXKET IIPUBECTU U
K 3arpsAsSHEHMIO TIO[j3eMHBIX BOZ. Tem He MeHee
Y MECTHBIX JKUTEJIell COXpaHAETCs CTOlKoe ybex-
TIeHN€e B YMCTOTE POJHMKOBON BOZbBI U €€ Ipenumy-
IIeCTBAX 110 CPAaBHEHMIO C BOJOIPOBOIHON BOMOI.
IToaromy s nonmydenns o6beKTUBHON MHPOpMa-
LM O BO3MOYKHOI OITACHOCTM POJSHMKOBON BOJIbI
HeOo6XO/VIM MOCTOSHHBI KOHTPO/Ib €€ Ka4ecTBa.

3apaHue 1

Canurapubie Hopmbl 1 nipaBunia (CanlluH) ycranaBnmuBaioT rurneHndeckne Tpe6oBaHus K Ka4eCTBY
IUTHEBOI BOJbI, B TOM YMC/Ie K BOJIe M3 MOJI3eMHBIX MCTOYHUKOB, HAIIPUMEP KOJIOALEB MU POJHUKOB.
ITa BOJIA MPAKTUYECKN BCETJ[a MCIONb3yeTCA HacemeHneM 6e3 IpOXOXK/eHMsI CTaiiuy BOLOMOATOTOBKIA.
[ToaTomy He Bcerga KauecTBO BOJIbI M3 POJJHUMKOB M KOJIOZIIEB MOYKHO IIPU3HATH YJOB/IETBOPUTETbHBIM.

[InTbeBast Bofa mo/mKHa ObITh Ge3onmacHa B IMMAEMUYECKOM OTHOLIEHWUM, Oe3BpelHa 10 XUMUYe-
CKOMY COCTaBy M MMeTb O/IaronpusATHBIE OPraHONENTUYECKUe CBOVCTBA (3araX, MPUBKYC, L{BETHOCTS,
MYyTHOCTb). Ba)kKHBIMM ITOKa3aTeNAMM, XapaKTePU3YIOMIMMI KadyeCTBO IUTHEBON BOJIbI, AB/ISAITCH Clie-
Ayromme:

- 3anax BOJIbl XapaKTepyu3yeTcs MHTEHCUBHOCTDIO (HeT 3amaxa — 0 6anioB, oyeHb crmabpiii — 1 Ga,
crmabprit - 2 6ana, 3aMeTHBbIN — 3 6ajta, OTYETIUBBIN — 4 6ajiTa, OYeHb CUIbHBI — 5 6a/1I0B);

- 4BeMHOCMb BOJIbI XapaKTepU3yeT Ha/lyye B Hell TYMUHOBBIX BEellleCTB, BbIMBIBA€MbIX 13 IIOUBBI; I'y-
MIHOBBIE Bel[eCTBA 06pasyloTcs B OYBE B Pe3y/IbTaTe Pas/IOKeH!sl OPraHNIeCKIUX COSUHEHWIT U CUHTe-
3a MMKPOOpTaHM3MaMi 0c060To BelecTBa — I'yMyca, MMEIOLero KOPMYHEBbIiT 1{BET 1 IPUAAIOLIETO BOJE
TaKYIO JKe OKPaCKY;

- 8000po0HbIiL nokazameny pH onpepensieTcss KOMMYECTBEHHbIM COOTHOIIEHMEM B Bojie MOHOB H*
n OH’, obpasyronmxcs mpu auccoumanym sopbl; ecm nonsr OH™ B Bogie mpeo6azaior, To Boga Gyzer
uMeTh 1ienounyio cpeny (pH > 7), npu nosbiieHHOM copiep>kanny uoHoB H* — kucnyio (pH < 7), npu pa-
BEHCTBE KOHLleHTpauuit monos H* n OH™ - HelﬁTpaanylo (pH=7);

— JHécmrocmob BOfibl 06YCITOB/IEHA TIPUCYTCTBUEM B BOJIe KATVOHOB KANbUUSL U MAZHUS;

- 06was munepanusayus (Cyxoit OCTaTOK) IpefcTaB/seT co60i CyMMapHbI KOMMYeCTBEHHbII TI0Ka-
3aTesib COJlep)KaHMs PAaCTBOPEHHBIX B BOJie BellecTB (coeit);

- NepMAHZAHAMHAS OKUCIeMOCMb BOJbI XapaKTepusyeT COJep)KaHMe B BOJI€ BOCCTAHOBUTEJIEN
(mampumep, xenesa(Il)) u opraHmdyeckmx BeIJeCTB, KOTOPbIE MOMHOCTBHIO WM YaCTUIHO OKUC/ISAIOT-
Cs MEPMaHTaHAT-MOHOM; NepMaHTaHaTHAasA OKMC/IAEMOCTb YCTIOBHO OTpaKaeT KOIMYECTBO KMUCIOPOfa
(mr Ha 1 71 BOfibI), KOTOpOe TpebyeTcs it OKUC/IEH sl BELIeCTB B BOJE;

— X710pU0- U CynbPam-uoHvl COREPXKUT MPAKTUYIECKY BCS IPUPOHAS BOJIA; HUBKIME M YMEPEHHBIE KOH-
LEeHTPaLUM 9TUX MOHOB NIPUJAIOT BOJIE TPUATHDIN BKYC, @ M3OBITOUHBIE MOTYT C/le/laTh BOJJY HEIIPUSATHOI
IS IATHS;
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~ Jese30 TIOIAJIaeT B IIPUPOJHbIE BOJBI IIPY PACTBOPEHVM TOPHBIX TIOPOJ, I MMHEPATIOB, GUIbT Pl
L0 CBANOK, M3 CTOYHBIX BOJI, CTOKOB TIPEATIPUATIII MeTa/Ty PrUdeCKoi IPOMBIIIEHHOCTH;

~ HUMPAMvlL TPAKTUYECKM BCEX KATMOHOB XOPOILO PacTBOPSAIOTCA B BOJIE, YTO 00YC/IOBNMBAET UX CIO-
COOHOCTH NIEPeMeNIaThCsl C TPYHTOBBIMYU BOJAMM M 3arPSISHATD OTKPBITbIE MCTOYHMKM BOJOCHAOKEHMA —
SO00ALBL, POIHUKA ¥ OTKPBIThIE BOIOXPaHW/INILA;

~ obuiee MUKpPoOHOE 4uUCI0 OTPAXKAET OOIINIT YPOBEHb COfiepXKaHusA 6aKTepuil B BOJie.

8 rabmuue npusegenst Tpe6oBanust CanllnH K kadyecTBY MUTHEBOJ BOAbI' U JaHHbIE aHAIM3a TPOO
S0051 13 POJIHMKA, PACIIONIOKEHHOTO B CalOBO/[4€CKOM TOBApPMUILECTBE, IO U ITOC/IE OUYMCTKH.

i Iloxasarenu Hopmarus CanllnH Bopa mo ouncTku Bopa no;ne
, OYMCTKY
Oprasonentuyeckne
&nax, 6aribt He 6onee 2-3 0 (ue omurymraercs) 0
Ll8eTHOCTD, TPajlyChl He 60mee 30 8 (kenToBaThHIN 0
{ OTTEHOK) (6ecuBeTHas)
F XumMmnaeckue
' BomopoaHsii mokasarenb pH B npepenax 6-9 7,9 6,9
AECTKOCTD 00111as1, MI-9KB/ /I B npepenax 7-10 13,1 4,9
R Aoriepamisa (Cyxolt | g oenenay 100021500 1547 950
“OCTATOK), M/ T
%&HCIUICMOCTI) IepMaHraHaTHasl, B npereneatch 101 40
\yar O/n
,rCyan)aT—nonm S0%-, mr/n He 6ornee 500 240 134
Xasopua-noust Cl-, mr/n He 6onee 350 30 30
Ubuiee cofepykaHue yenesa, Mr/J1 He 6onee 0,3 0,6 0,06
Hurpar-uons NO3 He 6onee 45 40 35
Xpom(VI), mr/n 0,05 0,2 0,01
Muxpobuonornieckue
O6uiee MUKpOOHOE YUCTIO, YNCTIO
0EpasyIoNxX KONOHUI MUKPOOOB He 6omnee 100 70 30
81 M

Kakue 8b/800bl 0 kKa4ecmeae 800bl, 83AMoli U3 pOOHUKA, MOXHO cOe/lamb Ha OCHOBAHUU OGH-
seix, npedcmassieHHblx 8 mabauye?

|3 POJIHMKOBa}I BOJA 1O OYUCTKM HE COOTBETCTBOBA/Ia HOpMaM I10 BCEM ITOKa3aTEIAM.

2. Ouncrka pOJlHI/IKOBOﬁ BOJIbI obecrieunsia COOTBETCTBIE €€ KaueCTBa 110 BCEM IOKa3aTelsAM.

3. bes ouncTku BOJia, B3ATasA U3 POJHMKA, ONTACHA B SMMUIEMUYECKOM OTHOLIEHNUN.

4. Ouncrka obecrieynia CHIDKEHE )KECTKOCTY BOJIBI M OOIIEro Coflep>KaHus xeresa B Heil 1o Tpebye-

MEIX TTOKa3aTesien.
5. O4ncTKa M03BO/IN/Ia CHU3UTD IIBETHOCTDH BOJBIL.

3apgaHue 2

OnuH 13 BaXXHBIX IIOKa3aTeiell KadyeCcTBa MUTheBON BOJbI — COfiep)KaHMe B Hell HuTparos. [lpu mmm-
TEALHOM YIIOTpeOIeHNN MUThEBOI BOMbI, COfiepyKalllell 3HaUNTe/TbHble KOMNYECTBA HUTPATOB, CHIIKAET-
% c11ocoOHOCTD KPOBU K ITEPEHOCY KUCTIOPO/a, YTO BefleT K HeOIarompusATHbIM ITOC/IEACTBUAM [/ Y4ero-
BE9ECKOTO OpraHuaMa.

JICTOYHMKAMM TIOCTYIUIEHNsI COeIMHEHMII a30Ta B IIPUPOJHbIE BOAbI AB/IAIOTCA Pa3NIOKeHNe K/IeTOK
OTMEPIINX OPraHM3MOB, NPVDKU3HEHHbIE BbIAETEHNA TMAPOONOHTOB, aTMochepHble ocanky, Gukcarms
%3 BO3JlyXa B pe3y/IbTaTe )XMU3HEeATeTbHOCTI a30TOUKCUPYIOmUX 6aKTepuii u fIp. 3HAYNTENbHOE KO-
SeCTBO a30Ta MOXKET I10TA/[aTh B IPYHTOBBIE U IOBEPXHOCTHBIE BOJIbI C OBITOBBIMI, CETbCKOXO3ACTBEH-
HEIMM Y IPOMBILITIEHHBIMY CTOYHBIMU BOJAMIL.

a1
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ITpepenbuo pomyctumas konuenTpanus (ITJK)

120 ~4—POAHMK 1 HUTPATOB B INTHEBOI BOJIe COCTAB/ISAET 45 Mr/JL.
100 il POAHWK 2 Ha rpaduke mokasaHo copep)kaHue HUTPATOB
R oK B BOJI€, B3ATOM 13 IByX POJHNKOB, B IIEPHOJ C IeKa-
80 \ 6ps 2019 r. mo mait 2021 .

Kakoli u3z npugedéHHbix 86180008 COOM8em-

- cmeyem pesynibmamam, npedcmasneHHbIM
',‘ Ha epaguke?

20 1. B TeueHme Bcero mepmopa MCC/IETOBAHMI

cofiepKaHie HUTPATOB B BOJIe B O6OMX POJHNKAX CO-

KoHueHTpauus HUTPaT-uoHa, mr/n

0 T T Al T L] T T T ¥ T A 1
O D D O O B orBercTBoBasno I1]JK.
D D Q:\,Q D 6'& D AP 2. Copep)<aHue HUTPATOB B BOJE POJHMKOB
Q'}. “@‘5‘ K d”‘é & Q&Q & TOJIBEPKEHO Ce30HHBIM KO/e6aHAM.

3. B mozi3eMHBIX BOZiaX COfepXKUTCst G0/IbliIe HUT-
PaToB, YeéM B IIOBEPXHOCTHBIX. '
4. Copiep>xaHye HUTPATOB B BOJE POJIHMKOB 3aBUCUT OT BPEMEHU CYTOK.
5. B mepuosi MHTEHCMBHOTO TasAHNUA CHETa COfieP)KaHMe HUTPATOB B POJTHUKOBOII BOJIe YBETNYMBAETCA.

3apaHue 3

Bxyc npuponHoii NUTheBOJ BOMIbI, B TOM YMC/Ie BOABI POJHUKOBOM, 0OYC/IOB/IEH NPUCYTCTBMEM CO-
71eit XKECTKOCTY — CoMelt KaabLys ¥ Maruus (ruapokapboHaToB, cynbgaros, x10pugoB). JKécTkocTb Bogbl
bopmupyeTcs B pesy/nbTaTe pacCTBOPEHNsI TOPHBIX IIOPOJ, COREPXKAIMX Ka/IbLIUI ¥ MATHUIA, — M3BECTHS-
Ka " IOJIOMUTA.

B »xécrtkoit Bojie MBITIO TepsieT MOIOIYE CBOJICTBA, YTO MPUBOANUT K YBEMUEHNIO €r0 PacXofa, MI0X0
PasBapuBaIOTCs MsICO ¥ OBOILM, OYEHD I/IOXO 3aBapUBAETCA Yali, Py 3TOM €ro BKyC yxypmaeTcs. [Tpu ku-
TAYEHNY )KECTKOM BOJIbI HA CTEHKAX YailHMKOB M KaCTPIO/Ib 06pasyeTcs Hakuilb. IlocTosHHOE yroTpebe-
Hue )KECTKOM BOJBI MOXKET NMPUBECTU K 00pa3oBaHMIO KaMHell B oukax. JKécrkas Boma HEMPUrofHa [
TEeXHUYECKUX 11eJIei.

JKectkocTb Bofp BhIpaXkaercs B rpapiycax xéctkoctu K. ITo BemrumHe obuieit »écTKoCTH pasinda-
10T Bofry MATKYI0 (10 2 °XK), cpenneit xéctkoctu (2-10 °K) u sxéctkyio (6onee 10 °XK).

Ha nnarpammax npezicraBieHbl pesynbTaThl MCCIE[OBaHMs 001Iel )KECTKOCTH BOJbI HECKOIBKUX POJi-
HMKOB (puc. 1) ¥ BOJIbI HEKOTOPBIX pek (puc. 2) B pa3HOe BpeMs roja.

25 6
5
= Mapr : .z 4
® UIoHb
3
= CeHTAbPL E
w [lekabpb g 2
1
i ! 0 |
PopHuk 1 Pogruk 2 Pogrvk 3 PogHuk 4 Peka1 Pexka2 Peka3d Peka4

Puc. 1. JKécTKOCTb POIHUKOBOI BOJBI Puc. 2. JKécTkocTh peuHoit BOIbI




3e0EHHbIX 8bI80008 coomeemcmasyrom pesysiemamam, npeacmasneHHblM Ha

5 BOABI MCCTIYeMbIX POJTHMKOB M PEK CM/IBHO 3aBUCUT OT BPEMEHM TOfia.

VEMBIX POJIHMKOB MOXKHO CYMTATh MATKOIA.

“JEAVEMBIX DOIHMKOB MMeET IPAKTUYECKM ITOCTOSHHYIO XKECTKOCTD B T€YEHME BCETO rojia.
OCTH BOMBI MCCTIElyeMbIX PeK He TI03BOJIAET MCIIONb30BaTh €€ /I TEXHUYECKUX LieTIel.

COTCAVEMBIX DEK MMEET MaKCMa/IbHOE 3HaU€HME YKECTKOCTU B MaprTe.
LB

gt
N ni

v

3 BOJIBI M3 POJJHUKA HA CTEHKAX YaifHMKa 06pasyeTcss MHOTO HaKWUIIN. >Kecn<ocrb poxn-
l_!nsmeﬂux cocrapisna 18 K.

2 AU 3HaYeHUe XEcmKocmu 80dbl Nocsie KunsyeHus? O6ocHytime omeem.
eHUs CO0MBemcmayouux peaxkyud.

e Xumuyeckuli cnocob yodaneHus HaKunu co CMeHOK YauHUuKa 8 OOMAWHUX
ime omeem. Cocmasbme ypasHeHuUsA CO0Meemcmaylouux peakyud.

2 5
B — PacIpoCTpaHEeHHbIe KOMIIOHEHTbI
on. VIx mpucyTcTBuE B Bofie 06yCoB-
OJpeHNeM HeKOTOPBIX MMHepasoB, Ha-
mca. CynbdaThl B IUTHEBOJ BOJIE HE OKa-
4ECKOTO BO3JIENICTBUSA HA YEIOBEKa,
XyAmaoT ee BKyC. [IpefielbHO JIOMyCTH-
arpamys (I10K) cynb}aToB B BOJe CO-
500 mr/n.
IBTaThi AHA/IM30B BOJbI POJTHMKOB HA CO-
e cynbdaT-MOHOB NpECTaB/IeHbl Ha Ua-

[y
(=]
w

8

95

® 3uma

® BecHa

® /leto
= OceHb

KoHueHTpauus cynbdar-uoHos, mr/n

Kue U3 NPUBEOEHHbIX 8bIBOOOB COOMBem- 60

pesysemamanm, npeacmaeneHHblM PogHuk 1 Poguuk 2 PogHuk 3 Poguk 4
12D me?

pyKaHMe Cy/lTbpaT-NOHOB B MICC/IEyeMBIX POJTHUKAX OT/INYAETCA HE3HAYNTETbHO.
) BCEX MCC/IelyeMbIX POJHMKAX COlep)KaHue Cynb(aT-uoHOB B BOJIe COOTBETCTBYET CAHUTAPHOIA

eprKaHme Cy/b(aT-1MOHOB B BOJiE MCCTIEYEMBIX POJTHMKOB IO/IBEP)KEHO He3HAUNTEIbHbIM Ce30H-
bhaThl IPMHMMAIOT yUaCTHE B KPYTOBOPOTE CEPBI.

yIb(@ aT-NOHDbI MOI'YT IIornajgaThb B pO}IHHKOBYIO BOHY B peSY]H:TaTe paCTBOPeHMﬂ HPMPOI{HBIX conen
# KMC/IOTBI.
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3apaHune 6

Xy10puipl IPUCYTCTBYIOT NMPAKTUYECKU BO BCEX
IIPECHBIX IOBEPXHOCTHBIX M TPYHTOBBIX Bofjax. [Tpnu-
CYTCTBME B BOJie X/IOpuzia HaTpus OOYCIOBIMBAET
€€ COJIEHDINT BKYC y)Ke IPU KOHLEHTPALMAX CBBILIe
250 mr/n. Ecny Bofia COfep>KNT XTOPU/IbI Ka/IbIUs I
MarHus, TO COJEHOCTb BOJbI OIIYIAETCsA IPY KOH-
HeHTpayuAx cspinie 1000 mr/a. ViMeHHO 110 opraHo-
JIENITUYECKOMY TIOKa3aTeio0 — BKYCY — yCTaHOB/IEHA
[TJK xmopupos B muTbeBoii Bofe — 350 Mr/1.

[Tpn mccnemoBanmMM KavecTBa BOJBI POIHMKOB
HapsAly C APYTUMMI IIOKa3aTe/IAMM YIE€HbIE OIIpesie-
JIATIN COflepyKaHue XJIOPUJ-MOHOB B BOJIe B pa3HoOe
BpeMs Toja.

PesynbraThbl aHanM30B BOJBI POIHMKOB Ha COZiep-
JKaHue XIIOpI/I,U;-VIOHOB IIPCILCTaB}IeHbI Ha rpaq)m(e.

T
2
g
3
; 80 ‘\‘"*——‘ et POAHUK 1
g- 70— i POAHUK 2
€ 60 —LY/.’/. =t POAHMNK 3
| w4 POJHUK 4
g 5 - -
5 \_//.
40
o
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3uma BecHa Jleto OceHb

Onuwume npogedéHHble y4éHbIMU UCCNed08aHuUs. [Jna 3mo2o 0onosiHUMe nNpeodsoXeHue,

8bI6pas hpaswi U3 cnUcKa.

I/Iccne,uonalme BO/bI POAHMUKOB ITPOBOAN/IVICH C LIEJIBIO OTIPENIC/ICHUA 3aBUCUMOCTU

OT.

1) Bpemsi ropa;

2) copepykaHme XJIOPU/I-MOHOB;
3) ob1ras MyHepaIu3ais;

4) TemMIieparypa BOJIBI;

5) 1IBETHOCTH BOJIbI.

3apaHune 7

[Ipn anannse KauecTBa POJHMKOBOI BOJbI HA COOTBETCTBIE XMMIYECKIM ¥ MUKPOOMOIOTMYECKIM TTOKa-
3aTe/IsAM IPOBOJU/IN TPEXKPATHOE UCCIeoBaHMe P06, oTémpast u3 Hux 1o 100 My BOJIbL.

Ob6wsacHume, ¢ kakou yesnbio uccedo8aHue nNpob NposoodUIOCs MPEXKPAMHO.

MeTogunueckne KOMMEeHTapum

PopnukoByio BOly NPUHATO CYUTATh YUCTOIL.
Ho Tak mu aT0o? Ha aToT BOpoc MOXKHO MOTYy4YUTb
OTBETHI [PV BBIIIOIHEHM KOMIIIEKCHOTO 3a/IaHus
«POIHUKM BBI MOY, POTHUKI. . .». ’

Komriekc 3amanmit cocTout m3 7 3ajaHuii, Ko-
TOpbI€ OTHOCATCHA K PAa3HBIM KOMIIETEHTHOCTHBIM
obmacTsAM ¥ HampaBeHbl Ha GOpPMUPOBaHUE Pa3-
JIMYHBIX YMEHUM, CBA3AHHBIX C €CTeCTBEHHOHAyY-
HOII TPAaMOTHOCTbI0. BhInonHAsA 3agaHue, ydalme-
Cs1 MOTYT IPOSIBUTH YMEHNA aHAM3MPOBATDh U MH-
TEPIIPETUPOBATDh JAHHBIE, [Ie/IaTh BBIBOJbI, IIpYMe-
HATb MMEIOIMECs eCTeCTBEHHOHAayYHble 3HaHUsA
mna ob6bAcHeHMs1 (AKTOB, sIBIEHWII, MPOLECCOB,
IIPOIEMOHCTPUPOBATh IIOHMMAaHVE 0COOEHHOCTEN
€CTECTBEHHOHAYYHOTO UCCIeOBAHMNA.

3aganusa 1, 2, 3 u 5 OTHOCATCA K KOMIIETEHT-
HOCTHOJ 007IacTy «MHTepPIpeTalys JaHHbIX U MC-
MOb30BAHNME HAYYHBIX [JOKA3aTeIbCTB /IS HOJY-
YeHNUA BBIBOJIOB». OTH 3aJaHVs HAIpaBjIeHbl Ha
bopmMmpoBaHne yMeHWil aHa/IM3UPOBATh, WHTEP-
NPeTUPOBATh JJAHHBIE, IIPECTABIEHHbIE B Pas3/Iny-
HOJ QopMe, U JieflaTh Ha OCHOBE STOTO aHA/IM3a
BBIBOZIBL. B 3afmanum 1 yyampmcst Hajo mpoaHa-
NM3MPOBATh Ka4eCTBO MPO6 BOMBI 13 POIHMKA [0
¥ TIOC/I€ OYUCTKMU, CONOCTABUTD X C TpebOBaHMsI-
MM CAaHUTAPHO-TUTMEHNYECKUX HOPM, a 3aTe€M BbI-
6paTh BBIBOABI-yTBepXK/ieHNst 06 3 dexTuBHOCTI
04MCTKYM BOAbL. Heo6xommMocTh poBecT aHanmms
6O/BIIOrO MaccuUBa IpEJCTABIEHHBIX B Tabmuiie
JIAHHBIX O3BOJIAET CYUTATh YPOBEHb CIOXKHOCTU
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3TOrO 3a/aHMs BbICOKMM. B sazjanuu 2 tpebyercs
€TUTH IIPaBUIbHbIE BBIBOJbI-Y TBEPIKIEHMA O CO-
JE€p)KaHuU B BOJIe B pa3HOE BpeMs rofia HUTPATOB,
#30BITOK KOTOPBIX BefleT K He6/IaronpuATHBIM I10-
ISICTBYAM JI/IA YeTIOBEYeCKOro opranmusma. 3ajia-
€ 5 aHaJIOTMYHO 3a/JaHNIO0 2 C TOIl JIVIIb PasHM-
*if, 4TO B HEM HAJI0 IIPOAHA/IM3UPOBATh JaHHbIE
Coflep>)KaHMY B POJTHUKOBOI BoJie Cy/nb(daToB, KO-
‘opsie yxymaioT e€ BKyc. B saganunu 3 nocrasiena
viee CJI0KHasA 3ajiada: TPy €ro BBIIIOJTHEHUM He-
WXOIMMO COTIOCTABUTD JIaHHBIE O XKECTKOCTU POJI-
{OBOIT ¥ peYHOI BOJIbI — BayKHENIIeM II0Ka3aTe-
©€ KavyecTBa, KOTOPbIE NPeJCTaBIeHbl Ha IBYX
ax.

JagaHue 4 CBA3aHO C PACHpPOCTPAHEHHBIM fB-
SHMEM — JKECTKOCTDIO IPUPOJIHOI BOJBI, KOTOPas
6bITh 00YC/IOB/IEHA HA/IMYMEM B Heil TUIPO-
HaTOB KanblyA ¥ MarHus. JKECTKOCTh 3Ha-
yXyZLIaeT Ka4eCTBO BOJbBI: B JKECTKOM
51710 TepsIeT MOIOLIJE CBOJCTBA, IIIOXO pas-
52 OTCA MSCO ¥ OBOIIM, OYEHb IIIOXO 3aBapH-
evca 1ait. [TocTosiHHOE ynoTpebeHne >kECTKO
8 MOXET NPUBECTH K 0OpPasOBaHMIO KaMHeil
waxax. JKécTkas Boa HeTIPUTOJ{HA [/I TeXHIYe-
. ueneit. VI3 moBceiHEBHOI MPaKTUKU U3BECT-
L ST0 KMIIAYEHME CHIKAET KECTKOCTD BOJBL, IIPU

4 CTeHKAaX 4yaifHuKa o6pasyeTcs HaKuIb. 3a-
% OTHOCHTCH K KOMIIETEHTHOCTHOI o6macTu
s0e 06bACHEHNIe ABNEHMIT», B HEM TpebyeTcs
D YKas3aTb Ha CHIDKEHME JKECTKOCTU IIpu
30, @ OOBACHUTD NPUYNHY 3TOTO (aKTa,

3 COOTBETCTBYIOLINME €CTeCTBEHHOHAYY-
2aHMA, B JAHHOM C/TyYae — 3HaHUA O XUMuye-
" aX, KOTOpbI€ IIPOMCXOMAT IIPU KUIIA-
W BOABI C TMAPOKapOOHaTaMM KaabLiusA ¥ Mar-
CHOBMMBAOIIMMU €€ KECTKOCTh. OTBeT

I Dd

Hue 1

Heo6XoMO 000CHOBATh, COCTABUB COOTBETCTBY-
IOl/e ypaBHEHWs peakuuit. AHa/JOrMYHbIM 06pa-
30M Ha/j0 060CHOBATH XMMUYECKMIT CIIOCO6 yaane-
HUS HAaKUIM B JIOMAIIHNUX YCTIOBMAX. 3alaHuA 3 U
4 MoryT GBITH MCIIONb30BAHbI TP M3YYEHUM TEM
«Merannel [IA-rpynmei», «Conn yronbHOM KUCIo-
ThI», «’KeCTKOCTb BOZIbI» B Kypce XMMUM B 9 K/macce.

3ajanus 6 M 7 COCTABAOT TPETDHIO TPYIIITY 3a-
TaHWIL, KOTOPble OTHOCATCA K KOMIIETEHLIMM «II0-
HMMaHMe 0CO6EHHOCTEl eCTeCTBEeHHOHAYYHOTO JC-
CIe[OBAaHMsI» ¥ IPEJCTAB/AIOT MPOLEYPHBIN THUII
3HaHMA. 3afaHue 6 HampasjaeHo Ha (opmupoBa-
HJe YMEHUS Paclio3HaBaTh BOIPOC, MCCTEyeMblil
B JJAHHOJ1 €CTeCTBEHHOHAYYHOI paboTe, a 3ajjlaHue
7 - Ha GOpPMUpPOBaHNE YMEHMs ONUCHIBATD 1 OLie-
HMBATh CIIOCOOBI, KOTOpPbIE WCIIONB3YIOT Y4€HbIe
wist obecriedeHnss HaJ&KXHOCTU U JOCTOBEPHOCTH
IOy YeHHBIX Pe3y/IbTaToB. 3afanue 7 Tpebyer pas-
BEpHYTOrO OTBeTa. Kak 1 Bce 3aanms ¢ pa3BépHy-
TBIM OTBETOM, 9TO 3ajjaHKe POpMUPYeET TaKKe Me-
TarpeaMeTHOE YMEHVeE UCII0/Ib30BaTh afieKBaTHbIe
peueBble CPeNCTBA JI/I BRIPAXKEH s MBIC/IEN, B TOM
4uCTIe B MMCbMEHHOI popMme.

Taxum o6pazom, KoMmmiekcHoe 3afanue «Pop-
HUKM BBl MO, POJITHUKIA...» B IJeJIOM IMEET MEXKIMC-
LUIUIMHAPHBI XapaKTep ¥ MOXeT ObITh CIIOTb30-
BAHO TIPY M3YYEHUU PasIUYHBIX T€M HIKOTBbHOTO
Kypca XuUMMUM 1 6M0mornm.

KomntexcHoe 3ajjanue «POgHUKY BbI MOM, POJ-
HUKMN...» HOCUT MEXIVCLUIUIMHAPHDIA XapakTep
U UMeeT HENOCPEe/ICTBEHHOEe OTHOIIEHNE K COCTO-
SAHUIO OKPY>Kalolleil Cpefbl, BAMAILIEMY Ha 3J10-
poBbe uenoBeka. [JoMMMO yKe YKasaHHBIX TeM
LIKOJIBHOT'O KypCa XMMUMY, 9TO 3ajlaHMe MOXKHO MC-
I0/1b30BATh B Kypce 61omornu B 9 Kacce mpu nusy-
YyeHuy TeMbl «eoBeK 1 OKpysKalolias cpefiar.

_ ‘_ aKTepUuCTnKa 3alaHuN 1 cucTemMa nx oleHnBaHuA

Ousudeckme CUCTEMBI

JIYYE€HMA BbIBOLOB

MHTCPHPCT&IIMH JAHHDBIX U MCIIO/Ib3OBAHME HAYYHDIX TOKa3aTEAbCTB [I/IA I10-

MecTHBII, 3I0POBbe, KaUeCTBO OKPY KaIOILell Cpefibl

Bricoxmit, Bo3pacT yyammxcs 14-16 net, 9-10 xmacc

3aI[aHM€ C BbI6OPOM HECKOJIbKMX ITPAaBUIbHBIX OTBETOB

AHaIII/I3MPOBaTb, VHTEPIIpETUPOBATD [AHHBIE U [€/1aTb COOTBETCTBYIOLINE

BBIBOJ[bI
Copeprxare/ibHOE
YIEHMBAHUA bann Copepskanue KpUTepus
1 Bri6panbl yrBepkaenns 4, 5. [Ipyrue He BbIOpaHbI
0 Jlpyrie oTBeTHI L
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3aoaHue 2

CopepxarenbHast Dusmyeckme CUCTEMBI

00671aCTh OLIEHKY

KomnerenTHOCTHAs VuTepnperaums MaHHBIX M MCIONb30BaHME HAYYHBIX JOKA3aTeNbCTB Mis
00/1aCTh OLIEHKN IIOJTyYeHVsI BBIBOJIOB

KonTtekct MecTHBIN, 3[0POBbe, KAYeCTBO OKPY KaIOIIeil Cpebl

YpOBEeHb CIIOXKHOCTH

Cpenunit, Bo3pacT yqamuxcs 14-16 net, 9-10 kmacc

®opmar oTBeTa

3a,ua1me C Bb160p0M HECKOJIbKMX ITPABUJIbHBIX OTBETOB

O6DbexT npoBepkn

AHanusupoBaTh, MHTEPIPETUPOBATh JAHHBIE M J€/IaTh COOTBETCTBYIOLIVE
BBIBOJIbI

Tun sHanus

CopepyxarenpHoe

CucremMa o1jeHMBaHUsA

Bann Copepxanue Kpurepus

1 Bei6pansl yTBepxaenus 2, 5. [Ipyrue He BbIOpaHbI

0 Jlpyrue oTBeTHI

3adaHue 3
CopepxarenbHas Dusnyeckne cuCTeMbl
06J1aCTb OLIEHKN
KommnerenTHOCTHas VnTepnperanus MaHHBIX M VCIONb30BAHME HAYYHBIX [OKA3aTeIbCTB s
06/1aCTh OLIEHKN TIO/Ty4€HNMs BHIBOJIOB
Konrekcr MecCTHBIT, KaUeCTBO OKPYIKAIOIEli CPeIbl

YPOBCHb C/JIOJKHOCTU

Bricokmnii, BospacT yvamumxcs 14-16 net, 9-10 kmacc

®opmar oTBeTa

3ajjanue ¢ BBI6OPOM HECKOIBKUX IIPaBU/IbHBIX OTBETOB

O6bexT npoBepkn

AHaTIM3MpOBaTb, MHTEPNPETUPOBATD JTAHHBIE M J€/1aTb COOTBETCTBYIOLINE
BBIBOJIbI

Tun 3Hanus

CopepykarebHOe

Cucrema oljeHUBaHUSA

Bamn Copepkanue Kpurepus

1 Bei6pansl yTBepxaenns 3, 5. [pyrue He BhIOpaHbI

0 [Ipyrue oTBeTHI

3aoaHue 4
CopepyxarenbHas Ousnyeckmne CUCTeMbI
06/1aCTh OLIEHKN
KommerenTHOCTHAs Hayunoe o6bsicHeHNe sIB/IEHNIA
06/1aCTb OLIEHKA
KonTtekcr JIVYHBIA, OKpY>KaIoLIas cpesa

YpoBeHb CIIOYKHOCTH

Boicokuii, Bodpact yuammumxcs 14-16 net, 9-10 kmacc

®opmar orBeTa

3aaHne c pa3BEPHYTHIM OTBETOM

O6DbeKT IPOBEPKN

HpMMeH}ITb COOTBETCTBYIOLINE ECTECTBEHHOHAYYHbIC 3HAHMSA

Tun 3vanus

[Tponenypnoe

Cucrema O1[eHMBaHUA

Bann Copepxannue Kpurepus

2 [laHbl BepHble OTBEThHI Ha KaXX/Iblil IIOCTaBJIEHHBI BOIPOC
M cocraBnenpl ypaBHeHMsA peakumit. B oTBere Moryr O6bITh
COCTaBJIEHbI YPABHEHMS PEAKIIMII /I COJMHEHNI TONBKO OJHOTO
MeTasIa — KajbLus UIN MarHus.

1. ToBopuTcs, YTO IpM KUIIAYEHUM BOAbI TUAPOKAPOOHATHI
KajblMsl M MarHus, KOTOpble OOYC/IOBIMBAIOT €€ >KECTKOCTb,
6ymyT pasnararbcs ¢ 06pasoBaHieM HEPACTBOPUMBIX KapOOHATOB
KaJIbIMsA M MarHUA COOTBETCTBEHHO:

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

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

YKa3aHo, YTO HpM KUIAYEHUNM COflep)KaHue MOHOB Ka/lbLMsA U
MarHus B BOJie YMEHbIINTCS, 3HAYUT, XXECTKOCTD BOJIbI CHUBUTCH.
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bann Copep>xanue Kpurepus
2 2. ToBopuTcsi, 4TO HAaKMIb IpeACcTaBIsieT coboit KapOOHATHI
Ka/JIbIMsA ¥ MarHus, KOTOpbIe JIEFKO MOXXHO Ya/JMUTh JeiiCTBUEM
KMCTIOTBI:

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

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

_|ToBopuTCsA, YTO B [IOMAIIHMX YCIOBMAX MOXXHO MCIIO/b30BaTh
ykcycuylo, VI/VJIN mumonnyio xucnory, VI/VIJIM HekoTopbie

TOBAphl OBITOBOM XMMWM /ISl yaZleHus HaKuIM, COAep)Kaliue

KIC/IOTY

1 [laH TO/HBI BepHBIN OTBET Ha OofAMH u3 BompocoB VIJIM nan
JaCTUYHO MO/THBII OTBET: YKa3aHO, YTO KECTKOCTb BOJbI CHUSUTCS,
HO He JJaHO 060CHOBaHME 3TOTO ABIECHNUS

0 JIpyrue oTBeThHI

Dusnyeckne CUCTEMbI

I'Iﬂ'repnpe'rauml J[IAHHBIX 1 VICIIOZTb30BAHME HAYYHBIX TOKa3aTE/IbCTB JI/Is
TIOTy4Y€HMA BBIBOJIOB

MecTHBbIi1, 30POBbE, KAUECTBO OKPY KaIOLIEil Cpefibl

Cpenamii, Bospact yvamuxcs 13-16 ner, 8-10 kmacc

Banaune C Bbl60p0M HECKO/IbKMX IIPAaBM/IbHBIX OTBETOB

Ananusuposa'rb, MHTEPNPETUPOBATH [TaHHbIE M JI€1aTh COOTBETCTBYIOLINE
BBIBOJIbI

Copiep>xaTenbHOE
Bann CopepxaHye KpUTepus
1 Bri6panbl yrBepkeHnus 2, 3. [Ipyrue He Bbi6paHbI
0 Jlpyrue orBeTs

Ousnyeckme CUCTeMbI

IToHnmMaHme 0cobeHHOCTEI €CTECTBEHHOHAYYHOTI'O MCCIENOBAHMUA

MecTHBIII, 3T0pOBbe, OKPY>KaIoLasi Cpesia

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

CI0>KHBIT MHOYKECTBEHHBIIT BBIOOD

PacriosHaBaTh BOIIPOC, MCC/IEYEMbIIi B JAHHOI eCTeCTBEHHOHAay4HOII pabore

Conepxarenbuoe

2 OLIeHMBAHUSA

Banmn CopgeprkaHye KpUTepUs

1 Bri6pana mocneoBaTeIbHOCTD 2, 1:

Bbii mpoBefieHbl MCCTIeOBAHNUSA 110 OIPENeNeHNI0 3aBUCUMOCTI
codepacanus xnopud-uoxos (2) ot epemenu 200a (1).

[pyrue He BbIOpaHbI

0 JIpyrue OTBETHI

Dusnyeckne CUCTEMBI

[Tounmanme ocobeHHOCTEI €CTECTBEHHOHAYYHOTIO MCCIEeTOBaHNA
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KonTekcT

MecTHbII1, OKpy>Kalolas cpeja

YpOBeHb CIIOKHOCTH

Cpepnnit, Bo3pact yyammxcs 13-16 e, 8-10 kmacc

Dopmar oTBeTa

3ajiaHue C pa3BEPHYTHIM OTBETOM

O6BeKT mpoBepKu

OnmcpiBaTh M OLIEHMBATH CIIOCOGBI, KOTOpbIE WCIIONB3YIOT YYEHbIE, ITOOBI
obecrednTh HaJEKHOCTD JAHHBIX U IOCTOBEPHOCTD IOy YeHHbIX PE3Y/IbTaTOB

Turm 3HaHMA [Tpouenypuoe
CucremMa oljeHMBaHUs Bann Copep>xanne Kpurepus
' 1 ToBopuTcs, 4TO TPEXKpaTHOE MCCIE[OBaHME P06 BOIBI
HeO6XOMMO JI/IsA TIOBBILIEHNUS JOCTOBEPHOCTH M TOYHOCTI
pesynbTara
0 JIpyrue oTBeTHI




JIn KOOE?

Cfi CEerofjHA CaMBIMM ITOITY-
semte. V1 gait, u kode co-
) /M Hait MOYTH BCe CUNTAIOT
T0 oTHOIIeHNe K Kode He-
CYMTAIOT, YTO yHoTpebneHme

ia% NPMBbHIYKA, aHAJIOTUYHAS YIO-
orons i Tabaka. Criopsl MeXy Aye-

TEABHO TI07IE3HOTO M BPEIHOTO

52 OPraHysM He YTHXAIOT.

'eHIAX, TAKUX KaK Kode, yait,
PAKUTCA KODENH — OpraHnde-
)€ OTHOCUTCS K aJIKa/IONjIaM. O

M pyioliee BAMAHUE HA i CI—'3
: CKCTCMY, IIOBBILIAET OBN- C /
Fb_\ N

)CTh, YMCTBEHHYIO M (usnde-
ZOOHOCTDb, YMEHBIIAET YCTANIOCTh N '

€H IPOTUBONOKA3aH IPU IIOBbI- )\

MOCTH, GeccoHHMIlE, TUIMEpTO- O N N
ockaepose, 3a60IeBaHMAX CepPIEYHO-
 ccTenmsl, Ipy r1aykome. Makcumartb- CH3
sas nosa xkodenna cocrapnsger 1000 mr,

- 400 wr, nipu fosuposke 6onbie 200 mr
TOKCUYECKOe BO3JIENCTBME Ha

) MBITIILLY.

HANUTKOB KOMENH IOTy4N/I pacpoCTpaHeHue KaK «GbITOBOI» CTUMY/IATOP II€HTPaIbHOM
embl. [I7151 TeX, KOMY IPOTUBOIIOKA3aHO YIIOTPEOIATD MPOYKThI, COfiepKaliue 60/1bIIoe Ko-
sodenna, CymecTByeT dekodeunusuposantoiii Kode, KohenH U3 KOTOPOTo HATISIOT IyTEM SKC-
{ 33 CHIPBIX 3€/IEHBIX 3épeH Kode.

JILe TIOKA3aHO CofiepsKanue KodenHa B pasTMIHbIX HAUTKAX >,

Hanunrox Copep>xanue kodenna, mr/100 v HanuTKa
: 30
ACTBOPUMBbII 45
oden U3MPOBaHHBIN 2,5
15
13
i1 LIOKOJIa] 20
10
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Kakue u3 npusedeHHbIx HuXe 861860008 MOXHO COe/1aMb Ha 0CHO8e UH(opMayuu, npedcmas-

JIeHHoU 8 mekcme u mabnauue?

1. Conepxanne kodenna B Kodpe 3aBUCUT OT MeCTa IPOU3PACTaHMsE KODEITHOTO fepeBa.
2. Yépupiit kode MOKHO YIOTPeOIATh B TeUeHNe JHs B HEOTPAHMYEHHOM Ko/mdyecTBe 6e3 Bpefa s

300pOBbA.

3. Copepxanne KodenHa B 3¢JIEHOM Yae MeHbIIIe, YeM B Koge 3CIpecco.

4. lekodenHN3MpOBaHIe 3HAYUTETHHO YMEHbIIAET KOMMYECTBO KodenHa B Kode, HO He MO3BOIAET

136aBUTHCA OT HETO ITONTHOCTDHIO.

5. MonoyHslit IIOKOMaz ABIAETCA IIOE3HBIM IIPOAYKTOM NETCKOI'O MUTAHMA.

3apaHue 2

Kodeiinoe sepHo copepxut 6onee 400 pasnny-
HbIX BemectB. CocTaB Kode MOXKET M3MEHSATHCS
B 3aBUCUMOCTY OT COPTA M PerMOHa BBIPALMBAHMNSL.
Y Kaxpjoro copra Kode CBOI yHUKAIbHBIN HabOp
BElIeCTB, KOTOpble BIMAIOT Ha OTTEHKM €ro BKyca
¥ apoMaTa. Y4YEHble BCEro MIpa UCCIeAYI0T COCTAB
KO(eIHbIX 3€peH, HO [I0 CUX IOp HUKOMY He yja-
JI0Ch CO3/IaTh CMHTETHYECKIIT apOMaTU3aTop Kode.

ITpu o6kapke BIaXKHBIX 3€/IEHBIX KODENHBIX 3€-
PEH BellecTBa, CoflepKallyecs B HUX, peTepIieBa-
0T IpeBpaIlleHNs, B pe3y/IbTaTe 4ero GopMmUpyoT-
ca ocobeHHbIiT BKyC u apomat kode. [Tpouecc 06-
xapku kode aet 10 800 pasHbIX IPUBKYCOB.

VsmeHeHMs OCHOBHBIX KOMIIOHEHTOB KO(elHbIX 3€peH B Ipoljecce obyKapuBaHUs IPEICTABIEHbI

B Tabnue'®.
MaccoBas nons MaccoBas gons
KomnonenT CYXMX BellecTB CYXMX BelleCTB
o obkapuBaHus, % nocne o6>xkapuBanus, %

Bopa 11,3 2,7
PacTBOopuMmbIe BemecTBa (cymma) 29,5 21,6
A30THUCTHIE BellecTBa 12,6 11,7
Kup 11,7 12,2
Caxapa 7,8 0,4
HexcTpun 0,4 1,0
Kneruyarka 23,9 20,3
TemMu1ien/110/103b1 5,0 2,4
30/bHbIE BeEllleCTBa 3,8 3,3
Kodenn 1,99 2,12
Kodenybunbuas kuciora 8,4 4,7
Xy1opreHoBasi KMC/IOTa 9,6 3,8

YecmaroeneHo, Ymo 8 npoyecce 06XXapKu Kosu4ecmao KogheuHa npakmuyecku He MeHsemcs,
00HAKO €20 Maccosas 00/1A 8 0bXapeHHbIX KogelHbix 3épHax 8o3pacmaem. Boickaxume npeo-

noJioXxeHue, no4emy 3mo npoucxoaum.




ne3

Muiit kxode — HAIUTOK, KOTOPBIN MO-
3 xodeitHbIX 3épeH, IpeBpalias uX C 1o-
. PAsANYHBIX TEXHOIOTMYECKUX IIpoIiec-
JPACTBOPMMBIN NTOPOIIOK M/IA TPaHYIbL.
JOBACHMM PacTBOPUMOTo Kode Kodeii-
O6XapUBAIOT, M3MENBYAIOT, 06pabaThI-
- nonoﬁ W TIOTYYAIOT KOEIHbII 9KC-
it 3aTeM BBICYIINBAIOT Pa3/INYHbIMM
Kmecmo pacTBopuMoro Kode 3aBu-
: BCErO OT KayecTBa MCXOJHOTO ChIpbA
2CKOTO TIpoljecca ero nepepaborTyiu.
i Ko(eitHbINl 9KCTPAKT B MOTOKE TO-
HONY4YaloT nopouikosviii Kode;
asme KoeitHOro aKCTpaKTa ¥ MoCneny-
JeHMe U3 TIO/TyYeHHBIX KPUCTA/IIOB BOJIbI B BAKyyMe IO3BOJIAET IOMYYUTh IPAHY/IBI TaK HA3bl-
0 CyGRuMUpPOBaH020 KOde, KOTOPBIF MPEBOCXOMT MO apOMaTy M BKYCOBBIM KayecTBaM IOPOLI-

6bITM TIPOBE/IEHBI MCCIENIOBAHNA IIPOLIECCA SKCTPArMpOBaHMs BOJOPACTBOPUMBIX BEIIECTB,

mxca B Kode, mpu Temmneparype 20-95 °C. BbIIo yCcTaHOB/IEHO, YTO YBEIUMYEHUE CTENEHU
sesns KodeiHbIX 3¢PeH 1 IPOBefieHNe YKa3aHHOTO TIpolecca pu Temmneparype 85-95 °C crnoco6-
'+ Sonee MOTHOMY M3B/IeYeHMIO (IKCTPAKIINN) PACTBOPUMBIX BeleCTB 13 Kode.

me npo8eodéHHbIU Y4EHbIMU 3KCnepumeHm. [Jna 3mozo donosHume npeosioxeHue,
8 dpasel U3 CNUCKa.

M3yYanM BIUAHNE " Ha
o1 Kode;

CTeneHb M3MeNbUeHNA KOeHbIX 3EpeH;

MIHOTA 9KCTPAKIMM PACTBOPUMBIX BEIIECTB;

&) crenenb 00XKapky KoeHbIX 3épeH;

5) Temriepatypa;

&) pacTBOpPUTEND.

aHue 4

ABJISAETCSA HAIIUTKOM, COZlepKaI M aHTUOK-
51 — BEIL[€CTBA, KOTOPbIE 3aMeIJIAI0T IIpoLiec-
JMCJIEHVS, B TOM 4YMCJ/I€e BbI3BaHHbBIE IEVICTBMU-
HOOHBIX PAJIKAJIOB — YAaCTUII, COflepyKaIluX
PEeHHbIN 571eKTPOH. VI3BecTHO, uTO CBOOOJ-
: PaaMKajbl YCKOPAKIOT MPOLECC OKUCIEHUA U
1IEeHVIS] MOJIEKYI ¥ TEM CaMbIM UT'PAIOT 3HAUN-
7i0 pO/Ib B 00Pa30BaHMM M Pa3BUTUM MHOTUX
eatnit. CHOCOGHOCTD pacTUTENIBHOTO CHIPbs
MBaTh CBOOOHBIE pa/iMKa/Ibl XapaKTepyU3yeT-
) AHTMOKCUJAHTHOM aKTUBHOCTBIO.
AHTHOKCU/IAHTHASL AKTUBHOCTb MOXET 6BITH
epeHa IyTEM OmIpefieieHNs KOHLIEHTPaLUu
U1) SKCTpaKTa 4Yasi, KOTOpas HeoOXoimma i SURGH
snuBanus 50 % cBOOGOHBIX pajyuKanoB. YeM HiKe 3HaYeHNE KOHLIEHTpAIUM vasi, HeOoOXOmUMON J1s
muBanyst 50 % cBOOOHBIX PajiMKa/IOB, TEM BBIIIE €0 AHTMOKCU/IAHTHAS AKTUBHOCTb.

- VuénbiMu Gbla MCCIe0BaHa AHTUOKCUAHTHAS aKTUMBHOCTb (PPYKTOBOrO, 3€/IEHOTO M YEPHOTO Yas
MYHBIX COPTOB B makeTukax (o6pasipr 1-16). PesynbraThl McCefoBaHMIA NPEACTAB/IEHbl HA JMa-
17
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Kakue 86180061 MOXHO cOeslamb HA OCHOB€e aHAU3a ouazpamm?

1. AHTMOKCUJTAHTHAS AKTMBHOCTD QPYKTOBOTO Yast IIPAKTHYECKU He OT/IMYAETCSI OT AaHTUOKCUJAHTHON
aKTUBHOCTHU MCC/IElyEMbIX COPTOB 3€/IEHOTO U YEPHOTO Yasl.

2. PerynapHoe ynotpebeHie 3e/1€HOTO Yasi CHU)KAET PUCK PasBUTUsL OHKOJIOTMYECKUX 3a00/IeBaHMIA.

3. 3enéublit yait 0 CpaBHEHMIO ¢ YEPHBIM 06/1ajjaeT 60/1ee BHICOKOI aHTMOKCUIAHTHOI aKTUBHOCTBIO.

4. ViccnemyeMble cOpTa 3€7IEHOTO M YEPHOTO Yast 10 CpaBHEHMIO ¢ PYKTOBBIM YyaeM 06/1ajatoT 60/bieit

AHTUOKCUJAHTHOM aKTUBHOCTBIO.

5. AHTMOKCMII&HTHaﬂ AKTUBHOCTD 4as 3aBUCUT OT €ro CopTa.

MeToanuyeckne KOMmeHTapumn

Komminexc saanmit «Yait man kode?» OTHOCHT-
A K copiepkaTenbHON obnactu «Kusble cucTeMbi»
¥ CBA3aH C yNoTpebeHneM B My Haubosiee moiy-
JIAPHBIX HAIIUTKOB — Yas U Kode, KOTOpble 06/1aialoT
TOHM3MPYIOIUM JEICTBIEM Ha OpraHM13M Ye/IoBeKa.

[Tpym BbIMOTHEHMM 3a/JaHNA YYALIMECS MOTY T IIPO-
ABUTb YMEHMsA aHA/IM3UPOBATb M MHTEPIPETUPO-
BaTb JIaHHbIE, JIeIaTh BBIBOJBI, ITPOJIEMOHCTPUPO-
BaTh [IOHMMaHMEe METOJ0B HAyYHOTO MCCIIEIOBAHMAL.

3amannsa 1, 2 1 4 OTHOCATCS K KOMIIETEHTHOCT-
HOJI 06/1acT! «MHTepIpeTalusa JaHHBIX M UCIIONb-
30BaHME HAy4YHbIX [JOKA3aTelIbCTB JIA MOTyYeHNs
BBIBOZIOB». [Ipy BhIONIHEHNN 9TUX 3a/laHNUIt ¥ y4a-
wyxcs popmMuUpyeTcs yMeHMe aHamu3MpOBaTh, MH-
TepIPETUPOBaTh IIPEACTaBlIE€HHbIE B PasIM4YHONM
dopMme maHHBIE M JEMATh COOTBETCTBYIONINE Bbi-
BOJIBL.

B 3ajjanum 1 Heo6XOMMO IIPOBECTY aHA/IN3 JaH-
HBIX O COfIep>KaHMM B Pa3/IMYHbIX HAIUTKAX Koden-
Ha. /I3BeCTHO, YT0 KO erH OKa3bIBaeT CTUMYIUPYIO-
1jee JeiiCTBME Ha LEHTPA/JbHYI0 HEPBHYIO CUCTe-
MY, TOBBIIIAET YMCTBEHHYIO ¥ (U3MYECKYIO aK-
TUBHOCTb, HO HETaTMBHO B/IMAET Ha COCTOSHNE
opraimusma B 6onbinx gosax. Ha ocHoBanum aHa-
NU3a JAHHBIX TaONMMIBI CIeflyeT BbIOpaTh BBHIBOJ-
YTBEpXK/IeHMe, XapaKTepusylolee CofiepskaHne Ko-
(denHa B 9TUX HAIUTKAX.

Ananns nHdopmanuu B TabnuuHoi popme He-
06XOIMM TaK>Ke TPV BBITIO/THEHUY 3a/IaHuA 2, B KO-
TOpOM TpebyeTcs CPaBHUTH COfep)KaHye HEKOTO-
PBIX BelIeCTB, BXOAALIMX B COCTaB KOQEHHbIX 3é-
PeH, J10 U IToc/ie 06KapyMBaHys 1 IaTh Pa3BEPHYTOE
00BACHEHNE TIPUYMHBI USMEHEHVSI MACCOBOI [O/H
Ko(enHa B HUX.

3ajiaHne 3 MOCBAIIEHO VCCTIETOBAHNIO YCTIOBUIA
OCYIL[eCTBJIEHNA NTPOLlecca SKCTParupoBaHsi BOLO-
PacTBOPUMBIX BELIECTB, COfeP)KAIMUXCS BKOde, TPy
TIOTy Y€HIM IIOITY/IIPHOTO HAIIUTKA — PACTBOPUMOTO
Kode. ITo 3ajaHMe CBA3AHO C KOMIIETEHIIMEN «II0-
HMMaHye 0COOEHHOCTeNl HayYHOTO UCC/IEOBAHUS»
U OTHOCUTCS K IIPOLIEYPHOMY TUITYy 3HaHUA. 3aia-
HMe HalpaB/ieHO Ha (OPMUpOBaHME YMEHUS pac-
II03HABATh BOIPOC, MCCElyeMblil B JaHHON ecTe-

" cTBeHHOHAY4HOIT paboTe.

CIOXHBIM [/ yYalIMXCs MOYXKET OKa3aThCs 3a-
faHue 4, B KOTOPOM TpeGyeTcsi CpaBHUTh JaHHbIE
006 AaHTMOKCUJAHTHON aKTUBHOCTHU, T. €. CIIOCO6-
HOCTM Y/aBIMBATh CBOOOJHbIE pajiMKasIbl, IIECT-
Ha/[aTy 06paslOB YEPHOTO, 3€/IEHOTO U PPYKTO-
BOTO 4as. BbICOKNIT ypOBEHb CIOXKHOCTYU 3aIaHMUA
obycnoBneH TeM, 4to MHGOpPMALMS B HEM Ipe-
CTaBJIEHA Ha JIBYX IMarpaMMax C pa3Hoii LIeHO fe-
JIeHUsI MIKAJIbl, HA KOTOPOJ OT/IOXKEHBI 3HAUEHWS
AHTMOKCUJJAHTHOM aKTUBHOCTM.




«Yait wim xode?» HO- MCIONB30BAHO B Kypce 6MONIOrny npu paccmo*rpe-'

XapakTep, 3aTparMBa- HUM BOIIPOCOB, CBA3aHHBIX CO 3[JOPOBBIM MUTAHMU-
5 4e/OBeKa ¥ MMeeT OT- €M, a TAKKe B Kypce XMMMM TIPU U3YYeHUU TeMbl
0. 3ajmanne MokeT O6bITh  «MaccoBasi IO/IA BEIIECTBA B CMECH».

Ka 3ajaHni N cucTema X oueHNBaHuA

JKuBble cucTeMbl

JHTeprpeTanys JAHHBIX 1 UCTIONb30BAHVE HAYYHDIX [JOKA3ATENbCTB [/Is [O-
JIV9eHs BbIBOJIOB ¥

| JTwansuit, 37I0pOBbe

Cpenaumit, BospacT ydamuxcs 13-16 net, 8-10 kmacc

33}[3!‘“46 C BbI60p0M HECKOJ/IbKUX IIPaBU/IbHBIX OTBETOB

AHa/mM3UpOBaTh, MHTEPIPETUPOBATb [AHHbIE U JeaThb COOTBETCTBYIOIME
BBIBOJIBI

Copiep>xaTesibHOE

Bann CopepxaHue KpuTepus

1 Bri6panb! yTBepK/ieHns 3, 4

0 Hpyrue oTBeTs

Dusnyeckme CUCTeMbl

MHTepripeTalysa JaHHBIX M MCTIONb30BaHME HAYYHBIX I0OKA3aTeNbCTB
JUIst TIOTy4YeHns BbiBozioB. HayuHoe 06bsacHenme AB1eHni

MecTHBII/HaLMOHAIPHBIN, CBSI3b HAYKMU 1 TEXHOIOTUIA

Cpepuuii, BospacT yyamuxcs 13-16 net, 8-10 kmacc

3ajjaHme ¢ pa3BEPHYTHIM OTBETOM

AHaHMBMpOBaTb, VHTEPIPETUPOBATDH TAHHBIE U [[€/IaTh COOTBETCTBYIOIINE
BbIBOJIBI. Hpemrara’rb 00bACHUTENIbHBIE TUIIOTE3bI

[Tpouenypnoe
bann Copeprxanne Kpurepus
1 ToBoputcs, 4to Macca KodenHa npu obkapke kode mourn He

MEHsIeTCs, HO MPOMUCXOUT IMOTEPs BJIATH, BCIEACTBME YETo €ro
MaccoBas [0/ B o6kapeHHOM Kode BO3pacTaeT 1O CpaBHEHMIO
C 3e71€HBIM Kode

0 [lpyrue oTBeThI

Dusnyeckme CUCTEMBI

[ToHumaHmMe 0co6eHHOCTEN HAYy4YHOI'O UCCIIEJOBaHNA

MecTHBIII/HAIMOHATBHBII, CBA3b HAYKM M TEXHOIOTMIA

Cpepnuii, Bospact ydammxcs 13-16 net, 8-10 kmacc

3ajiaHye ¢ pa3BEPHYTHIM OTBETOM

53
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O6BbeKT poBepKN

PacriosHaBaTh BOIIPOC, MCCIE[yeMblil B JAHHOI eCTeCTBEHHOHAYYHOI1 paboTe

Tum sHanus

[Ipouenypnoe

Cucrema OLICHMBAHNA

bann Copepixanue KputTepus

1 Bri6pana nmocnegoBarenbHOCTD 523 VIJIV 253:

YuéHble u3ydanu BIusHue memnepamyput (5) u cmenenu
usmenvueHus Kogetinvix 3éper (2) Ha NOIHOMY IKCMPAKYUU
pacmeopumbvlx seujecms (3)

0 Jlpyrue oTBeTHI

3aoaHue 4
Copep>xarenbHas JKussbie cucrembr
06J1acTb OLIEHKM
KomrmieTeHTHOCTHas VHTepnperanus JaHHBIX M MICIIONIb30BaHNe HaYYHBIX JOKA3aTelbCTB IS
006/1aCTh OLIEHKU oJTy4eHus BBIBOMIOB. HayuHoe 06'bsACHEHME ABNIEHMIT
KonTekct MecTHBII/HallIOHAIbHBI, 3[[0POBbE

YpOBeHb CIOXKHOCTHU

Bricokmii, Bo3pacT yuaniuxcsa 13-16 net, 8—-10 kiacc

@DopmMmar oTBeTa

3ana1-me C BbI60p0M HECKOJIbKMX BEPHbIX OTBETOB

O6beKT IpoBepKM

AHa}IM3Mp0BaTb, MHTEPIIPETUPOBATD JaHHBIE U [1€/IaTb COOTBETCTBYIOINE
BbIBOJIbI

Tun sHauus [IpouenypHoe

Cucrema olieHMBaHUsA bann CopepxaHue Kpurepus
1 Boi6paHbl yTBepKmenus 4, 5. [Ipyrue He BbIOpaHbl
0 [pyrue oTBeTHI




8.
EMHYXHbl AACOPBEHTDI?

3, 9TO JIPEBECHDII YTO/Ib 00/I1a/jaeT CII0-
40 NOIIOLIATD Ia3bl ¥ MHOTME PaCTBOPEH-
wectsa. JTO AB/IEHNE Has3bIBaeTCs adcopo-
TEEpAbIe BEIecTBa, CIIOCOOHbBIE KOHIIEH-
% Ha CBOEIT IIOBEPXHOCTH Pas/INyHbIe MO-
@adcopbenmamu. )
1MOHHAA CTIOCOOHOCTD JIPEBECHOTO YT
“Ha €ro IOPUCTOI CTPYKTYPOIL U, CIEMNO-
Sonsioi rIomabio mosepxHocty. Ecm
SCHOTO YIVISL OUMCTUTD TOPAYMM BOJs-
TO MOYKHO TIO/TYYMThb TaK Has3bIBaeMbIi
HHBII YTO/Ib, KOTOPBIN O6/najjaeT eié
(0¥t a1copOLIMOHHOIT CTIOCOOHOCTBIO 110
¢ OOBIYHBIM JIPeBECHBIM yT/IeM. AKTH-
i YTONb UCIIONb3YeTCA B 3AIMTHBIX MACKaX M MPOTMBOTasax, /i OYMCTKU BOJBI M BO3YXa,
1IpH OTPABIEHUSAX.

' aXTMBHPOBAHHOTO YI/IA IIPEKPACHBIMU AJ[COPOLIMOHHBIMIA CBOMCTBAMM 00/IA/AIOT 1 MHOTHE
Bi€ BeleCcTBa, MMELIMe BHICOKYI0 MOPUCTOCTh. C IIOMOMIBIO aicCOPOEHTOB OUMIIIAIOT Ta3hbl
%4 OT He)Ke/laTeIbHbIX IIPUMeceii VM 3arpsA3HEeHMI, CTOYHbIe BOJbI, HeTeITPOIyKThI, OCBETIA-
Se4MBAIOT PACTBOPHI B IPOM3BOJICTBE CaXapa, I/II0KO3bI, (hapMaljeBTHYeCKIX IIperapaTos 1 Jp.
1345 — 3TO TOITIOLIeHNe MOJIEKY/I XMMIYECKMX BeIeCTB IIOBEPXHOCTHIO TBEPABIX Tel. VsBecT-
£HOrMe MaTepuasbl, KOTOpbe CIIOCOOHBI MOI/IOATh IpUMecH BceM cBouM o6bémom. Takoii
BaeTcs abcopbuyueil, a Matepuansl — abcopbenmamu. Obliee Ha3BaHNe ABIEHNA MOITIONIE-
14%,  TIOTTIOLIAIOLINX MATepPUasoB — copbeHmbl.

Hune 1

i B KBapTUPbI U3 KPAaHOB BOJA 4Ya-
7 JIONOJTHUTETbHOI OYMCTKE C I10-
dunbrpos. IMomynsapusr ¢uib-
paboTaloT Ha AKTMBUPOBAHHOM YTJIE.
AHHBIN YTONb TIO/TYYAIOT U3 PA3TMYHBIX
sPAQUINX MATEPVA/NOB OpraHMYecKo-
JIeHMA: IPEBECHOTO M KAMEHHOTO YT/,
KOCTOYEK, CKOP/TYTIBI KOKOCOBBIX OPeXOB
EBNpOBaH 1LY yTONE adexTUBHO yzans-
7 OBOJIHOI BOJIBI XJIOP, IPYMECH OpraHMu-
DERMHEHNIT, MUKPOOPTaHMU3MBI, 3aTaxi.

SHUIMM  XapaKTepUCTUKAM aKTUBUPO-
14 OTHOCATCS pasMep ero rpaHyI, mpoy-
scTupannn (KOMMYeCTBO HepaspylleH-

= l%), 006BEM 1 pasmep 1op, aicCOPOIMOHHASA aKTUBHOCTD.
0f OHHYIO aKTMBHOCTb MOYKHO M3MEPSTh 110 CIIOCOOHOCTH MOIIONIATD MOJ, U3 ero pasbaBieH-
wcrsopa (adcopOuuoHHas AKMUBHOCMb 1O U00Y), @ TAKXKe II0 CIIOCOOHOCTY MOITIONIATh KPacUTeNb

sl rony6oit (adcop6uus no memuseHosomy 201y6omy).

MOHHAA AKMUBHOCMb N0 100y TIOKa3bIBaeT, KaKylo 4acTh uofa (B %) crocob6eH NOrIoTUTh
pa3baB/IeHHOTO pacTBOpa Mopa. A0CopOuus no memusneHosomy 20my6omy TOKa3bIBaeT, Ka-

KpacuTensa METUIEHOBOTO I‘OIIY6OI‘O MOXXET MOIJIOTUTH 1 T AKTMBUPOBAHHOTO YI/IA U3 BOAHOIO .
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pactBopa. [To Be/mumHe 9TUX MOKas3aTesneil MOKHO IOMYYMTD IIPefiCTaB/IeHNe 06 aficopOLMIOHHBIX CBOMCTBAX
06pasiia aKTMBUPOBAHHOTO YTJIA.

B Tabnuiie npencTaBieHa CpaBHUTEIbHAS XapaKTePUCTHKa 06pasIioB aKTUBMPOBAHHOTO YI/IA, IOy~
YeHHbIX U3 Pas/IMYHOTO CHIPbSI M UCIOIb3YEMBIX [/IS MU3TOTOB/IEHNSA OBITOBBIX (GUIBTPOB [/IS OUMCTKY BO-
IOTPOBOIHO BObI',

ChIpbé€ 111 NpOU3BOJCTBA IIpouynocTn AcopYnoas e
; o AKTMBHOCTH METM/IEHOBOMY
AKTUBMPOBAHHOTO YITIA Ha UCTUpaHue, %

1o noxy, % romy6omy, Mr/r
JlpeBecuHa 6epéspr 65 60 210
Ckopryma KOKOCOBOTO opexa 98 87 250
KameHHBIT yro/ib 87 70 190
bBypsuit yronb 70 60 95

Qunempy ¢ Kakum 06pasyom aKmusupOBaHHOZ0 y2/is 8bl omaanu bl npednoYmeHue, OCHo-
8b18AACk HA 0aHHbIX mabnuysbi? O6ocHytme ceol 86160p.

3apgaHve 2

17151 OOUMCTKM BOJOIIPOBOHOI BOJBI UCIIONIb3YIOT TBEP/bIE afICOPOEHTbI, KOTOPbIe MOTYT OBITh rpa-
HY/IMPOBAHHBIMU U/TM BOJIOKHMCTBIMIL.

YuéHbie pa3paboTany HOBbIE YIZIEPOJHbIE BOJIOKHMCTbIE MaTepyasbl B KadecTBe aficOPOEHTOB s
JIOOYNCTKY BOJOIIPOBOIHOI BOJIbI OT OPraHNYeCKNX 3arPsA3HUTENeN U UCCIefoBam X 9DPEeKTUBHOCTD.
B npouecce mccnefoBaHus OHM ONpPENENANN CTeNeHb IOITIOIEHNs ONACHOTO /i 3[J0POBbA YelOBEKa
OPraHMYeCcKOro BelecTBa TOMYO/Ia 13 BOAbI (pM/IbTpaMIt, U3TOTOB/IEHHBIMY U3 9THX MaTepuanos (GpuabTp 1
u GpuasTp 2). PubTPOBAHMIO IOBEPrajy BOMY, COZIEPXKAIYIO TOTYO/I B Pas/IMYHO KOHIIEHTpal[UN.

Onuwume nposedéHHbIl 3KkcnepumeHm. 117 3mo2o donosiHume npedsioxeHue, 8blbpas pa-
3bl U3 CNUCKA.

M3y4eno BnuAHMe Ha
1) Temnepatypa BOJIbI;

2) BpeMs OTJIOI[EHNs TOMTYOTIa;

3) crerneHb MOITIOLIEHNS TOMYO/IA aficOPOEHTOM;

4) ucxonHas KOHIL[EHTPALVS TOMY0/Ia;

5) ocTaToYHast KOHLEHTpALMs TONYO/Ia;

6) CKOPOCTh GUIBTPALIUML.

3apaHue 3

B mpoliecce MCCIENOBaHMs BOSMOXKHOCTM VCIIO/Nb30BAHMs YIIEPOAHBIX BOIOKHVMCTBIX MAaTepUanoB
B KayecTBe a/iIcCOpPOEHTOB JI/IsI [JOOUMCTKY BOZONIPOBOIHON BOJIbI OT OPTaHMYECKUX 3aTrPASHUTENEN YIEHDbIE
ONpefIeNs/N CTeNeHb MOTIONIEHNsl TOTyo/Ia QUIbTPAMM, U3TOTOBIEHHBIMM U3 3TUX MaTepuasnos (GpuabTp
1 n punpTp 2). PUABTPOBAHNIO IOABEPTaIN BOAY, COIAEPKAILYIO TOMYO/I B Pa3/IMIHON KOHL[EHTPALIVMN.
Pesynbrarhl MCCIeIOBaHMI IPECTAaB/IeHbl Ha AuarpaMme”.

Kakoli u3 npusedeHHbIX HUXe 8bl80008 MOXHO cOeslamb HA OCHOBAHUU AHA/IU3A OAHHbIX,
npeocmaessieHHbIX Ha duazpamme?

1. HavyanipHast KOHL|EHTpALMs TOAyo/ia He BayseT Ha 3p(EeKTHMBHOCTD €ro NOITOLeHNs uIbTpaMu
Ha OCHOBE YI/IEPOJIHBIX BOJTOKHMCTBIX MaT€PUA/IOB.

2. CrerneHb MOIIONIEHMsI TOYO/A U3 BOABI (pMIBTPaMM, M3TOTOB/IEHHBIMM U3 VICCIEYEMBIX YITIEPOJ-
HbIX BOJIOKHUCTBIX MaTepPH1ajioB, yMEHBIIAETCS C POCTOM MCXOJHO KOHIIEHTPALMy TOTYOIa.
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0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
UcxopHan KOHLEHTPaUUsA TONYoAa, MMOb/N

20 1+
10 -

CreneHb NOrNOWEHUA TOAYoNna, %
888338

3. Croco6HOCTD YI/IepOIHBIX BO/IOKHUCTBIX MAaTePUaIOB MOI/IOIATh TOTYON 3aBUCUT OT TEMIIEPATY PhI.

4. TIpu OAMHAKOBBIX MCXO/IHBIX KOHIIEHTPALAX TO/Myo/1a 3 HeKTMBHOCTD €ro OO eHNs PUIbTPOM 2
He3HAYNTeTbHO BbIIle, YeM GUIbTPOM 1.

5. Viccremyembie yIepojiHbie BOOKHUCTbIE MaTepyuabl crioco6Hbl 3¢ eKTMBHO MOINIONIATh OpraHu-
JecKye BelllecTBa MII060ro cocTaBa u CTPOEHNS.

3apaHune 4

B mporjecce nccreoBaHusa BO3MOXXHOCTY MCIIO/Ib30BAHMA HOBBIX YT/IEPOJHBIX BOTOKHUCTHIX MaTepy-
aJIOB B KavecTBe aJicOPOEHTOB ISl JOOUMCTKY BOJOIIPOBOHON BOJbI OT OPraHNMYECKUX 3arpA3HUTENeN
yuéHble onpesienam crenens nornomenns ronyona C.H .CH, dunbrpamu, M3roToBlEHHBIMM M3 STUX Ma-
tepuanos (¢uasbtp 1 u punerp 2).

Pe3y/ibTaThl 9KCIIEpMMEHTA TIPeiCTaB/IeHbl Ha Juarpamme™,

100 i ®Ounetp 1

u dunbtp 2

8388

20
10

CreneHb NOrNOWEHUA Tonyona, %
888

0,27 0,40 0,79 1,64 2,09 3,24 4,44 5,39
WUcxopHan KOHUEHTPaLUWA TOAYONa, MMOAb/N

[Tpu onpenenennn BO3SMOXXHOCTY UCIIOTb30BAHMA UCC/IENYEMBIX YITIEPONHBIX BOIOKHUCTHIX MaTe€PH-
AJIOB JIJIs OYMCTKM BOJIbI OT TOJIYyO/Ia CHIE[lYeT YIECTh ero IpeMe/IbHO IOMYCTUMYI0 KOHIIEHTPAIUIO B BOJIE,
Kotopas cocrasnseT 0,5 mr/m.

Ha ocHosaHuu 0aHHelX, npedcmasieHHbIX Ha Ouazpamme, oyeHUme 803MOXHOCMb UCNO/1b-
308aHUA UCCe0yeMbiX y2nepoOHbIX BOJIOKHUCMbIX MAMepuasos 0/18 04UCMKU 8006l OM MoJ1yo-
na C,H.CH,, ucxo0Has KoHyeHmpayus Komopozo 8 Hém cocmassisem 0,40 MMOs1b/1.
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3apaHue 5

Hedrb u HedTenpomykThl MpaKTHUYecKy Hepac-
TBOpMUMBI B Bofe. Ilomagas B BOmy, OHM 0OpasyioT
MAaC/ISIHUCTYIO TUIEHKY, KOTOpasi MpersATCTBYeT I0-
CTYIUVIEHUIO KUC/TIOpO/ila B BOAY M TEM CaMbIM OKa3bI-
Bae€T BpEOHOE BO3HeﬁCTBMe Ha JKMBbBIE OpPraHU3MBbI,
1ary6GHO B/IMsAET Ha BCe 3BeHbsI OMO/IOrMYeCcKoii HeT.
ViMeHHO mo3TOMYy He(Th U HeTEMPOLYKTbI OTHO-
CATCS K MPUOPUTETHBIM 3aTrpA3HUTEAM 61ocdepsl.

B cmyyae pasnuBoB HeTH Mnu HepTENPORYK-
TOB Ha IIOBEPXHOCTM aKBAaTOPWIT 3arps3HEHWS
JO/DKHBI OBITh JIMKBUAVPOBAHBI B KpaTdaillive
cpoku. B HacTosee BpeMs 1A MMKBUAaLuy Hed-
TAHOM IVIEHKYM NPUMEHAIOT pas/IMyHble CIOCOOBI:
MexaHMJeckne, PUMKO-XUMUYecKue u 6Guomornu-
yeckye. OU3NKO-XMMUIECKUIT CIIOCO6 OCHOBAH Ha MCHOMbIOBAMMMN COPuing - Uuiiis. So T sBalo-
X HepTh ¥ TeM CaMBIM OUMIIAIOIIMX IIOBEPXHOCTD BOJBL. (SMuiasuner s Sl '8 L s s 108, pacchl-
nas Ha 3aTPA3SHEHHYIO TIOBEPXHOCTb cOpOMpyIomMil MaTepua. [ocae S1iis & Cofpant ¢ HOMOIIbIO
CIIeL1a/IbHbIX TIPUCTIOCOO/IEH NI U OTIPAB/IAIOT HA IIEPePabOTKY, B PEIVABTATE ROTOPON 3a9acTYIO YIaéT-
sl BBIJIEMUTD HePTEPOAYKT, @ OYMILEHHbIN OT HETO COPOEHT NCTIONb30BATH BHOBE.

CopO6eHTsI 11 OYUCTKM BOZBI OT HeDTH U HEPTENPOAYKTOB MTOTABIMBAIT M3 PA3AMYHBIX MaTepu-
aJIOB: CYXMX [IPE€BECHBIX OIMJIOK, PUCOBOII M TPEUMIIHON LIeTyXy, IIOPUCTHIX MOMMMEPHBIX MaTepyanoB
u 1p. BaxxHeriiiee cBOitCTBO cOpOeHTa — ero copOYUOHHAS EMKOCMb, OTIPEfieNiieMas MacCoil BelecTBa, Ko-
TOPYI0 COPOEHT CIIOCOOEH MOTZIOTUTD Ha eAMHMITY CBOEI MacChl. [Ipyroit SKCIUTyaTalOHHOI XapaKTepy-
CTUKOI COPOEHTOB ABJIAETCS UX PezeHepupyemoc, T. €. CIOCOOHOCTh COXPAHATH COPOIMOHHYIO CIIOC06-
HOCTB II0C/Ie HEOJHOKPATHOTO MCII0/Ib30BAHMS.

B Tabnuile npejicTaBieHbl AaHHbIE O COPOIMOHHOM EMKOCTH 06pasioB HEKOTOPHIX HedTerorIonan-
IMX COPGEHTOB Ha OCHOBE CUHTETUYECKUX KaydyKOB B 3aBUCHMOCTY OT YMC/IA IIMK/IOB MCIIONb30BAHMA" .

L — CopO6umoHHas eMKOCTb, I HedpTH / T copbeHTa
O6pasen 1 O6pasern 2 O6pasen 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

OcHosbIBasACk Ha OaHHbIX, NpuBedeHHbIX 8 mabiuye, oxapakmepu3sylime u cpasHUmMe pezeHe-
pupyrowyro cnocobHocme 0b6pasyos copbeHMo8 8 3a8UCUMOCMU OM YUC/IA YUK/I08 UX UCNOTb-

308dHUHA.

3apaHne 6

Ha rpadmke npepicraBieHa 3aBUCMMOCTb COPOIIMOHHOI EMKOCTH TPEX 06pasIioB COpHEHTOB OT BpeMe-
HM Havasa yJaneHus HeQTAHOM IIeHKM («BO3pacTa» MIEHKN) C OBEPXHOCTY BOJIBI*,

Ucnone3ys 0axHble 2pagpuka, coenatime 81800 0 MOM, KAK 8peMsA Ha4ana yoaneHus Hegpms-
HoU naeHKU € NOMOW|bIO pas3/iu4dHbIx copbeHmos esiusem Ha 3ghgpekmusHoOCMb eé yoasieHus ¢ no-
8epXHOCMU 800bl.
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MeToaunyeckune KOMMEeHTapun

Komriekc 3aganmit cBsa3aH ¢ Gpuanko-xumMmyec-
KM sIBJIeHMEeM — copO1yeit, KOTopoe HaXOJUT pas-
HOOOpa3HOe INpUMEHEHNe [/l OYMCTKM BOJbI M
BO3/lyXa, HeQPTempOAyKTOB, (apMaleBTUYeCKUX
IIpernapaToB, UCIIONb3YETCA B 3alJUTHBIX MacKax U
NpOTUBOTrasax. BrImonHaAA 3afanms, yyammecs Mo-
IYT IPOSBUTH CIIOCOOHOCTD NPUMEHATH CBOM 3Ha-
HUA TIpU pellleHNM peasibHbIX 3afady, IPOJIEMOH-
CTpUPOBATh YMEHUs aHAIU3MPOBATh U MHTEPIIpeE-
TUpPOBATh [AHHbIE, [ielaTh BBIBOABL. B 1enom ato
KOMIIJIEKCHOE 33JlaHMe II0Ka3bIBaeT, KaK HayKa U
TEXHOJIOTMY TIOMOTAIOT PeIlaTh Mpo6/IeMbl 3aIUThI
OKpY>KalolLleil Cpefibl ¥ CIIOCOOCTBYIOT COXPaHEHMIO
3[J0pPOBbS Ye/IOBEKA.

3amanue 1 - 3agaHMe C OTKPBITHIM OTBETOM.
Kak nokasasna mpakTuka, 3aflaHysi C pa3BEPHYTHIM
OTBETOM BBI3BIBAIOT Y IIKOMBHUKOB Hambo/bIIe
3aTPyAHEHNA, TaK KaK TpebyloT CBA3HOTO, IOTHY-
HOro 1 060CHOBaAaHHOTO M3JIOXKEHUs MBIC/IER. ITO
3aJjJaHMe OTHOCUTCSA K KOMIIETEHLIMM «MHTEepIIpe-
Talys JaHHBIX ¥ MCIIO/TIb30BaHMe HAYYHBIX JOKa-
3aTe/IbCTB I IO/Iy4YeHUs BBIBOZOB». B 3amanun
IpeJIaraeTcs IpoaHaau3upoBaTh JJAHHbIE O Kaye-
cTBe 06pasI0B aKTUBUPOBAHHOTO YI/IS ¥ BHIOPATDH
obpaser] ¢ HAWIYYIIUMH XapaKTePUCTUKAMU i
M3rOTOB/IEHMs OBITOBOrO (MIbTpa A OYMCT-
KV BOZIONIPOBOJIHOM BOJbI, MOTUBUPYS IIPU 3TOM
CBOJI BBIOOP.

B 3ajanmsx 2-4 pacckassiBaeTcsi 06 mccieno-
BaHMAX HOBBIX YIJIEPOJAHBIX MAaTepUasoOB [/ J10-
OYMCTKM BOJOTIPOBOJHOI BOAIBI. 3a/laHNe 2 OTHO-
CUTCA K KOMIIETEH LMY «IIOHMMaHMe 0COOEHHOCTEI
€CTEeCTBEHHOHAY4YHOTO sABJIEHUSA» U IPOLERyp-
HOMY TUITy 3HaHMA. IJTO 3alaHME HANPABIEHO

Ha (GOpMMpOBaHME YMEHMs PaclO3HaBaTh BOII-
POC, MCCeyeMblii B JJaHHO eCTeCTBEHHOHay4-
Hoi1 mpobneme. KoMeTeHTHOCTHAsA 06/1acTh OlleH-
KU 3aflauuit 3 u 4 — «MHTepHperanus JaHHBIX
U JCIONb30BaHME HAYYHBIX [J0Ka3aTe/lbCTB [Is
IIONTy4YeHMsI BBIBOJIOB». B 9TMUX 3afaHuUAX Cleny-
eT IIPOAHANM3MPOBATh U MHTEPIPETUPOBATh WH-
dopmaumio, IpeAcTaBIeHHYI0 B TpaduuecKoi
dopme, u cpenath BbIBOABI 06 addexTMBHOCTH
MICCTIEyeMBIX HOBBIX afICOPOLIMOHHBIX BOJIOK-
HUCTBIX MaTepMasoB /g OYUCTKM Boibl. B 3a-
pauuu 4 i GopMynMpoBaHMA COOTBETCTBY-
IOIero BBIBOJA HEOOXOAMMO TakXke IpoBeie-
HUe HeCTOXKHBIX pPacyéToB, T. €. IpUMEHEHNe He-
KOTOPBIX IIPOCTEMIIMX MaTeMaTUYeCKUX 3HaHUM
U YMEHWA.

3amanusa 5 u 6, Kak u 3amaHus 1 u 4, ABIAIOT-
cs1 3a[JaHUAMM C pa3BEPHYTHIM oTBeTOM. CofepiKa-
HY€e 9TUX 3a[JaHMI1 CBA3aHO C MPO6/IeMOil OUNCTKI
BOJI0OEMOB OT HE(TAHBIX 3arPA3HEHMIA C TIOMOIIbIO
PasMMYHBIX COPOEHTOB. DI 3ajaHusA GOPMUPYIOT
YMeHMe aHaU3UPOBATh M MHTEPIPETUPOBATH MH-
dopMauuio, IpeCcTaBleHHYI0 B pasinyHoii ¢op-
Me. IPPeKTUBHOCTD HeNCTBYs COPOEHTOB HEob-
XOZIMMO TPOAHA/IN3MPOBATh HA OCHOBE TaONMMYHBIX
¥ rpadmueckux AaHHbIX. 3a/jaHuA 5 1 6 UMEIOT He-
[OCPEe/ICTBEHHOE OTHOILIeHNMe K Ipob/iemMe 3aluThl
6mocdepbl OT TEXHOTEHHBIX 3arpA3HEHMIA.

KommiekcHoe 3afanme «3adeM HY>KHbI aficop-
6eHTBI?» MOXKET OBITh MICIIO/Tb30BAHO B KYPCe XMMUM
9 K/1acca Ipy M3y4YeHUM TeMBI «YTTIEPO/», a TAK)KE B
Kypcax 6MO/IOruy ¥ 9KOJIOTUM IIPY PACCMOTPEHNM
9KOJIOTMYECKUX MpoOIeM, CBA3aHHBIX C TeXHOTEH-
HBIMU 3arPASHEHUAMM OKPYKAIOLIEN CPEJIbl.
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XapaKTepucTvka 3ajlaHunii n cMcTema X oLleHUBaHUA

3adaHue 1
CopepyxarenbHas Dusnyeckue CUCTEMBI
06/1aCcTh OLIEHKN
KomneTeHTHOCTHAs VinTepriperanys faHHBIX U VICIIONb30BaHNe HAyYHBIX J0OKA3aTe/IbCTB IS 110~
0671aCTh OLIEHKH JTY9€HST BBIBOJIOB
KonTtekct MecTHBIII/HaIMOHA/IbHBI, 3[I0POBbE

YPOBCHI: CIIOKHOCTU

Bricoknii, Bo3pact yuyammxcs 13-16 net, 8-10 kmacc

Dopmar oTBeTa

3agaHue C pa3BEPHYTHIM OTBETOM

O6bexT IpOBEpKM

AHaIIMSMpOBaTb, MHTEPIPETUPOBATD NaHHBIE M I€/1aThb COOTBETCTBYIOLIUE
BbIBOJIbI

Tun sHanus

CopepykarenbHoe

Cucrema OLICHUBaHUA

Bamn Copepxanue KpUTepus

2 ToBoputcs, 4TO CremyeT OTAATH NpeAnodTeHme obpasiy, Mmomy-
YEHHOMY M3 CKOP/YIIBI KOKOCOBOTO OpeXa, TaK KaK ero NpoYHOCThb
Ha VICTUPaHMe U aficOpOIMOHHas CIIOCOOHOCTD HAWIyYIlue Cpey
TIpefICTaB/IeHHBIX 00PasIioB aKTMBUPOBAHHOTO YI/Is

1 [laH 4acTMYHO IO/MHBIA OTBET: yKasaH obpasel], HO OTCYTCTBYeT
MOTMBALMsI €ro Bhibopa

0 [Ipyrue oTBeTHI

3aoaHue 2
CopepxarenbHas Dusuyeckme cucTeMbl
0671aCcTh OLIEHKN
KommnereHTHOCTHasA ITonnMaHue 0cOOEHHOCTEN eCTeCTBEHHOHAYYHOTO MCCAeAOBa NS
0671aCTh OLIEHKU
KonTtekcr MecTHbIJ1/HaIMOHA/IbHBIN, 3JI0POBbE

YpOBeHb CIIOXKHOCTHU

CpepHnit, Bospact yuauuxcs 13-16 net, 8-10 xknace

®opmar orBeTa

CI10)KHBIII MHOXKECTBEHHBIN BHIOOP

O6DBeKT IpoBepKM

PacniosHaBaTh BOIIPOC, MCCTIEYEMblil B JAHHOI ecTecTBeHHoEay oI pabore

Tun sHaHMA CopepxaTebHOe
Cucrema OIeHMBaHUSA bann CopepxaHue KpUTepus
1 Bribpana nocnenoBatenbHOCTS 4, 3:

Visy4eHo BIMAHME UCXOOHOL KOHUeHmPauuu monyona (4) Ha cme-
neHv NoIoUeHUS MOTYO07IA A0COpOermon 3

0 Jpyrue oTBeTHI

3adaHue 3

CopeprxaTenbHas Dusnyeckme CuCTEMbI

0671aCTh OLIEHKN

KomneTenTHOCTHAs VHTepripeTanyus JaHHBIX M UCIIO/Nb30BAHME HAVHHAL BOR2SETENLCTE VIS 110-
06/1aCTh OLIEHKN JTY4€HVs BBIBOJIOB

KonTtexct MecTHBII1/HallMOHA/IbHBII, CBA3b HAYKM M TEXHOMOI ML

YpOBeHb CIIOXKHOCTHI

Cpenumnit, Bo3pacT yyanmxcs 13-16 ner, 8-10 xnace

®dopmar oTBeTa

3amaHne ¢ BbIéOpOM HECKOJIbKMX ITPABMIBHAIX OTECTOS

O6BeKT mpoBepku

AHaIIM3VIp0BaTb, VMHTEPNPETHPOBATH NAaHHBIE M ISEETS COOTSSTCTBYIONINE
BbIBOJIbI

Tum 3Hanus

CopeprkareibHOE

Cucrema o1[eHMBaHUA

bann Copepkanue Kpurepus

1 Boi6panbl 0TBeTHI 2, 4. [Ipyrue He smbpass:

0 [pyrue orBeThHl




3adaHue 4
CopeprkaTenbHas Dusnyeckmne CUCTEMbI
06/1aCcTh OLIEHKA
KomnerentHoCTHAas VIHTepuperanus JaHHBIX U MCIIONb30BAHME HAYYHBIX JJOKa3aTeNbCTB I 110~
001aCTh OLEHKM Jly4eHuUs BBIBOJIOB, Hay4YHOE 0O'bACHEHME ABICHNI
Kontekct MecTHBII/HALIOHATIbHBII, CBA3b HAYKM U TEXHOIOTUI
YpoBeHb CIOXKHOCTI Boicokuit, Bodpact ydammxcs 13-16 net, 8-10 xmacc
®opmart oTBeTa 3agaHue ¢ pa3BEPHYTHIM OTBETOM
O6bexT mpoBepKu AHanusnpoBarh, MHTEPIPETUPOBATh JAaHHbIE M [€IaTh COOTBETCTBYIOIVE
BBIBOJIbI
Tun sHaHMA CopepyarebHOE ;
Cucrema onleHMBaHUA bann Copepsxanue Kpurepus
2 ITpoBenens! Boruncienns VI cienan apryMeHTUPOBaHHbIN BHIBOJ:
VicxopHas KOHLIEHTpalusA TOMyo/Ia paBHa
0,4 mmomb/n - 92 Mr/mmonsb = 0,368 mr/.
Crenenb 04MCTKM 060MMY PUIBTPAMU IIPU ITOM UCXOTHON KOH-
LEHTpALy COCTAB/IAET NPUMEPHO 95 %, 3HAUMT, OCTaTOYHAsI KOH-
teHTpauus 6yjer paBHa
0,368 mr/n - 0,05 = 0,0184 mr/n < 0,5 mr/m,
T. €. MeHbIIIe 3HAueHMs IIPEleIbHO HOIYCTMMON KOHI[eHTpalun
TO/TyOJIa B BOJIE.
CremoBarenbHO, UCIIO/Ib30BATDh MCCIEyeMble BOTTOKHUCTBIE MaTe-
PUAJIBI [/IsI OYMCTKY BOZIBI OT TOIYyOJIa MOYKHO
1 JlaH 4acCTMYHO IIOJIHBINA OTBET: B pacyéTax JIONyIlleHa MaTeMaTu-
yeckas ommbKa, KOTopass He MOB/NSAIA HAa NPaBUIbHOCTh BBIBO-
Ia O BO3MOXKHOCTYM VCIIOJIb30BAHMSA MCCIESyeMbIX BOIOKHMC-
TBIX MaTepPUaIOB J/IA OYMCTKM BOJbI OT TONMYO/Ia
0 Jlpyrue oTBeTHI
3adaHue 5
CopeprkarenbHas Ousuyeckme CUCTEMBI

06/1acTh OLIEHKN

KomIiieTeHTHOCTHaS
06J1aCTh OLIEHKA

I/IHTepnpeTaum{ JTAaHHBIX U UCIIO/Ib30OBAHME HAYYHDIX [OKA3aTE/IbCTB /1A 110~
JIy4€HMA BBIBOJIOB, HAYyYHOE 00bsICHEHME SIB/IEHUI

KonTekcT

MecTHBIN/HalMOHAIbHbIN, OKPY>Kalolljas Cpefia

YpOBeHb CIOKHOCTH

Cpennnii, Bospact yyammxcs 13-16 set, 8-10 kmacc

@opmar oTBeTa

3ajjaHne ¢ pa3BEPHYTHIM OTBETOM

O6BbeKT poBepKu

AHaTII/ISI/IPOBaTb, MHTEPNPETUPOBATh JTAHHbBIE M [€/1aTb COOTBETCTBYIOIINE
BbIBOJIbI

Tun snanus CopepxarenbHoe
bann Copepikanue Kpurepus
1 JlaHa xapaKTepyCTMKa ¥ IPOBEJICHO CPaBHEHME PereHepupyIolei

Croco6HOCTH 06pasLoB BCeX TPEX COPOEHTOB.

ToBopuTcsi, 4TO COpOIMOHHAA EMKOCTh 06pas1[oB cOpbeHToB 1 1 2
II0C/IE YETHIPEX L{MK/IOB UCIIOTb30BAH NS CHU3M/IACh HE3HAYUTENTbHO,
a obpasia 3 yMeHbIIMIACh TPAKTUYeck B 4 pasa. Takum o6pasom,
06pasiisl 1 1 2 XOPOLIO COXPAHSIOT PereHepUPYIOIyIo CIOCOOHOCT
OC/Ie YeTHIPEX IMKIIOB MCIONb30BaHMsA, a obpaser; 3 Tepser e€
B 3HAYUTEIbHOM CTENIEHN

0 [lpyrue oTBeTHI
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3adaHue 6

CopepxarenbHas Dusnueckme CUCTEMbI

00671aCTh OLIEHKY

KoMrteTeHTHOCTHas VIHTepripeTalus JaHHBIX ¥ MCIIOb30BaHME HAYYHBIX [JOKa3aTeNbCTB /IS I0-
0671aCTh OLIEHKN JIy4eHMsI BBIBOJIOB

KonTekct MecTHBIV/HaIMOHAIBHBIN, OKPYXKaoIlas cpeaa

YpoBeHb CIIOXKHOCTH

Cpennnit, Bo3pacT y4ammxcs 13-16 net, 8-10 xmacc

®opmar oTBeTa

3azaHue ¢ pasBEPHYTHIM OTBETOM

O6bexT npoBepkn

AHaJIMSMPOBaTh, MHTEPIPETUPOBATL OaHHbIE M [I€1aTb COOTBETCTBYIOIINE

BBIBOJIBI
Tun 3HaHUSA CopeprxarenbHOe
Cucrema O1jeHUBaHUSA Bann Copep>xaHyne KpUTEpU
1 ToBOpPUTCS, YTO YeM «CTapiie» 110 BO3pacTy HedTsHas IIEHKA,
TeM Xy>Ke OHa Y/Ja/IeTCsA C IOBEPXHOCTH BOJIbI C TOMOIIBIO
IpeJicTaBIeHHbIX 00pasI[0B COPOEHTOB
0 JIpyrue oTBETHI




Kenc 9.

YTO AENATD
CABTOMOBWIbHbIMW
LWHAHAMI?

Bo Bcém Mupe pacTér uncno aBromMobueit, ne-
aTOMYy IpobieMa yTUIN3aLuUK U TepepaboTKy INH
npuobpeTtaeT 60/IbIIIOE IKONTOTUIECKOE U IKOHOMU-
YecKoe 3Ha4YeHMe JIJIs BCeX Pa3BUTHIX CTPAH MUPA, B
TOM uncie u wist Poccun. 1o cBsi3aHO mpeXjie Bce-
IO C TeM, YTO BBIOPOIIEHHbIE HAa CBA/IKY M3HOIIEH-
Hble IIMHBI ABIAITCA MCTOYHUKOM [JIATETHHOTO
3arpsi3HEHMsI OKPY>Kaloleil Cpeibl, TaK KaK pe3rHa
He MOJ[Bepraercs OMOIOrMYECKOMY Pa3/IOKEeHMUIO,
a CKOIIeHUE PEe3MHOBBIX IMOKPBILIEK IPECTaB/Is-
eT co60it yro6HOe MECTO I IPOXKMBAHMSA 1[€/ThIX
KOJIOHMIA TPBI3YHOB ¥ HACEKOMBIX, MHOTHE U3 KOTO-
PBIX AB/IAIOTCA UCTOYHUKOM MHEKIMOHHBIX 3260-
JIEBAaHUI.

B 2019 rony B Poccuu BBefieH 3anpeT Ha 3aXOpOHeHue 0TpaboTaHHbIX IIVH ¥ MOKpbiliek. OfHaKo yTu-
NM3alMs MU3HOLIEHHBIX IINH — HeMpocTas npobrema. Vix nepepaboTka TpebyeT 6OMBIIMX 3aTPAT SHEPIUN.
TeMm He MeHee CyIeCTBYIOT CIIOCOOBI yTH/IM3ALMH ¥ TTepepaboTKM aBTOMOOM/IbHBIX IIMH, KOTOPbIE TO3BO-
JIAIOT, C OJ{HOI CTOPOHBI, 9KOHOMUTD MaTepUajbHbIe U HEPreTIecKue Pecypchl, a C IPYToi — yaydmnThb
9KOJIOTMYECKOe COCTOSTHUE OKPYIKAIOILEl CPefibl.

3apaHue 1

[[InHbI, BbILIEAIINE U3 IKCIUTyaTaLUM, AB/ISIIOTCA MHOTOTOHHa)KHBIM OTXO[OM IOTpe6neHus. B nacro-
silljee BpeMsl B MUPe VCIIONb3YIOTCSA Pas/IMyHble CIIOCOOBI IepepaboTKy M3HONIEHHDIX IIMHHBIX TTOKPbI-
1IeK: BOCCTAHOBJIEHME MIPOTEKTOPA, TepMUuecKas repepaboTKa ¢ Ie/Ibl0 MOMTyYeHNs SHEPTUM, MEXaHU-
YecKoe M3MeJTbueHMe I MONTy4YeHUs pe3rHOBO Kpomky 1 ip. OfHaKO HEKOTOPYIO YacTh M3HOIIEHHbIX
IIVH BBIBO3AT HA CBAJIKI.

B Tab/miie NpuUBEEHBI JaHHbIE O KONMYECTBE M3HOIIEHHBIX IIMH B HEKOTOPBIX CTPAaHAX U CIocobax

obpareHus ¢ HUMU™,

Crnoco6 o6panieHus ¢ MSHOIMIEHHBIMM IIMHAMM, %

KommuectBo | ;
| M3HOIIEHHBIX  3axopo- | Boccranos- | Ilomyuenne ‘
Crpana ITomygenne o |
IIVH, Hemmema | = oo eHme pesunoBoii | Oxcmopr | Ilpouee
TBIC. TOHH CBanKax | P NPOTEKTOpa | KPOIIKK
Bemmkobpuramma | 527 | 46 \ 35,5 7,4 395 | 55 | 75
Tepmanus s,z | 0 | 364 12,9 34,5 144 | 18
Uramns 421 ‘ 0 ‘ 55,6 6,7 28,5 |40 52
Opanums 457 0 49,7 ! 7,7 274 | 109 43 ‘
Snonms 1000 78 | 643 | 5,6 10,5 11,5 03 |

Kakue u3 npusedeHHbIX HUXe 8bI80008 COOMBemMcmaylom OAaHHbIM, NpPeodcmasIeHHbIM
8 mabnuye?

-
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64 1. BbiBO3MMbIe Ha CBAa/IKV LIVMHBI TIPEACTAB/IAIOT SKOMOTMYECKYIO OIACHOCTh B CTPaHaX, YKa3aHHBIX

B Tabnuile.

2. TTepepaboTka M3HOIIEHHBIX IUVH ITO3BOMUT YAYYIIUTh 9KOMIOIMYECKOE COCTOSHUE OKpYXKAIOLIel
cpepbl.

3. B 60nbIIMHCTBE CTPaH MUPA U3HOIIEHHBIE IIMHBI TTOJJIE)KAT 3aXOPOHEHMIO Ha CBAJIKAX.

4. B npeicTaBieHHbIX B Tab/uile CTPaHaX MOfaB/isiioliee 6OMbIIMHCTBO M3HOUIEHHDIX IINH HOIEXUT
nepepaboTke.

5. VIsHOLIeHHbIE IIMHBI UCTIONB3YIOTCA /IS MONYYeHNs SHEPTMM BO BCEX CTPAHAX, MPefjCTaBIeHHBIX
B Tabnuiie.

3apgaHuve 2

Cpok pasjio)KeHus1 BHIBO3VMBIX Ha CBAIKM 13-
HOILEHHBIX IIMH cocrapiser He MmeHee 100 ner.
Haxopsmmecs Ha cBajiKe IIMHBI JIUTETbHOE Bpe-
MsI 3aTPSASHAIOT OKpyXKalolyio cpeny. Kpome roro,
IIVHBI 06/1aJal0T BBICOKOI IIOXKapOOIaCHOCTDIO.

B tabnuiie npuBefieHbl JaHHBIE O BHIOpOCAX He-
KOTOPBIX BEIeCTB B arMocdepy INpy CropaHum
YTJIS ¥ MBHONIEHHBIX MMH™,

3arpssHsioniee BelecTBo Cropanue yrns CropaHyie M3HONIEHHBIX IIVH
Cepa, % 2,0 1,3-2,2
3orma, % 11.3 12,5-18,6
[IMHK, 4./MJIH 4. BO3/lyXa 27,2 9300-20 500
Xpowm, 4./MJIH 4. BO3/iyXa 20,5 97
Hukenb, 4./MJIH 4. BO3/lyXa 16,9 77
CBuHell, 4./MJIH 4. BO3[IyXa 8,3 60-760
Kapgmmnit, 4./MH 4. BO3gyxa 0,91 5-10

Ha ocHosaHuu O0aHHbIx mabnuybl oxapakmepusylime C 3KO/102u4ecKoU MOYKU 3peHus
8bI6POCLI 8 AMMOCepy seujecms, 06pasyIOWUXCA NPU C20PAHUU U3HOWEHHbIX WUH, 8 Cpas-
HeHUU ¢ 8bI6pocamu, 06pasyouuUMUCA NpU C2opaHuu y/is.

3apgaHve 3

VI3HOIIEHHbIE IIMHBI — [[EHHOE BTOPUYHOE ChIPbE, KOTOPOE MOXKET IOJI/IeXAaTh repepaboTke.
Ha pmarpamMmax npejictaBjieHsl UCIIONb3yeMble B Poccuy crioco6bl o6panieHns ¢ M3HOIMEHHBIMM 1IN~
Hamu (puc. 1) u MeTOfbI epepaboTKy M3HOIEHHBIX IMH (puc. 2)%.

J Kakue u3 npusedeHHbIX HUXe 861860008 COOMBeMCMayoM pe3y/ibmamam, npedcmasieHHbIM
S Haduazpammax?
Ll
'

1. 3a mocnepuue 10 eT KOMMYECTBO M3HOIMIEHHBIX IIMH yBeIN4Ynn0ch B Poccun npumepHo B 3 pasa.



¥ BbiBO3 Ha CBaNKy 3
W U3rotosneHue
pPesnHoBOM

® UsrotoBneHue Kpoitixw
pesnHoBOIt
KPOLUKM ® Mony4yeHue

o MonyueHue SHepruu

63 dHeprum

u BoccraHoBneHue ® MNpouee

NpoTEKTOpa
Puc. 1. Crioco6b1 obpanjenns Puc. 2. Mertopipl nepepaboTku
C U3HOIEeHHbIMU mMHamu B Poccun, % M3HOIIEHHBIX mH B Poccun, %

2. B Poccum npemmyiecTBeHHasi YacTh M3HOLIEHHBIX IIMH He IepepabaThiBaeTCA U BbIBOUTCA Ha
CBAJIKY.

3. CaMbIM HOIMY/ISIPHBIM CIIOCOO0M TTepepaboTKy M3HOIIEHHbIX MIMH B Poccun AB/IseTCs MSrOTOB/IEHNE
Y3 HUX PEe3MHOBOI KPOIIKM.

4. TlpennpusTys 110 epepabOTKe M3HOIIEHHBIX IMH B Poccum ncnonp3yior nepeoBbie TEXHONIOTUN.

5. B nmocnegume rogsl B Poccuym HaMeTUIach TEHJEHIVA YBEIMYEHWS O MONydeHUs SHEPIUu U3
VI3HOLIIEHHBIX IIMH.

3apaHune 4

OpHMM U3 METOOB YTUIM3ALMY M3HOMIEHHBIX IIMH ABAAETCA MOTyYeHe U3 HUX PE3UHOBOM KPOLI-
Ki1, KOTOPYIO B JIa/IbHEN1IIeM MOYKHO MCIIO/Tb30BATh /IS MSTOTOB/IEHMsI JOPOXKHOTO MOKPBITHSL, OKPBITUI
st GyTOONMbHBIX ITOJIEN, TEHHUCHBIX KOPTOB M eTCKUX TJIOUIA/IOK, 3BYKOU3O/IALIMOHHBIX KOBPUKOB /IS
KEIE3HONIOPOXKHBIX Tepee3noB u aAp. B Poccun okomo 23 % M3HOIIEHHbIX IIMH NepepabaThiBaeTcs B pe-
3MHOBYIO KPOIIIKY.

B cocraB aBTOMOOW/IbHBIX IIVH IOMUMO PE3MHBI BXOIAT CTa/lbHas MPOBOOKA, TEKCTUIBHOE BOJIOK-
HO, CaXka, a TAK)Ke JPyTyie HaIlO/IHUTeMN 1 06aBKu. B MCcrIo1b30BaHHOI MOKPHIIIKE 0/ISl PE3UHBI COCTaB-
nseT 0Koo 65 %.

Modcyumatime, CKO/IbKO pe3uHOB80U KPOWKU MOXHO NOJIy4ums U3 1 MJIH MOHH U3HOWEHHbIX
asmomobusIbHbIX WUH.

3apaHue 5

MexaHnuYeCcKoe u3Meb4eHe M3HOMEHHBIX IMH MOXXHO IIPOBOJUTH KakK MPU IO/IOXKUTE/TbHBIX TEMIIe-
parypax, Tak ¥ ¢ Ip¥MeHeHNeM KPUOTEHHBIX TEXHOMOTMII®, T. €. NP HU3KMX Temmeparypax. [l aToro
pe3uHy OXIaX/AloT o TemmepaTypbl —60...-120 °C, ucrnonbsys, HanpuMep, JXUAKNUI a30T, TeMIeparypa
KUIIeHMs KOTOPOTo cocTapyseT —196 °C.

Ob6wvsacHuUMe, noyemy KpuozeHHbIl memoo obsiecyaem npoyecc MexaHu4yecko2o usmesibyeHus
pe3uHel.
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3apaHve 6

CxmraHye MSHOLIEHHBIX HIMH C Ie/IbI0 NTOTyYeHNs SHEPIUY Ha IMPOTHKEHMM He OJHOTO JeCATKa JieT
VICTIONIb3YETCS BO MHOTMX CTpaHax Mupa. OHAKO NPy CrOpaHMy MinH 06pasyeTcsa 4pe3BblYaitHO MHOTO
BCEBO3MOYKHDBIX TOKCUMYHBIX COEIMHEHNI, B TOM YNC/Ie KaHIIEPOTeHHBIX, @ TAKKE COSIMHEHNII, BbI3bIBa-
IOIVX TOsAB/IEHNE KMCIOTHBIX IoKAeit. [l 6e30macHoi paboThl TAKMX YCTaHOBOK HeoOXOoMMa cucTeMa
rry6OKO¥ OYMCTKM BHIOPOCOB, 4TO TPeOyeT 3HAUMTE/IbHBIX KallUTaIOBIOKEHMIL.

Ha uarpamme nmpezicTaBieH TUIMYHBIN COCTAB IIMH JIETKOBOT0 aBTOMOOIIA" .

3%

28%

4% 10%

B CUHTETHYECKMH KayvyK

W HatypanoHbii kayuyx

u Crans

® Tekctuns

mCaxa

B CMArYaowme macna 1 apyrue

HedTexummyeckue 200asKu
u Cepa, oKCMA umHKa

Yuumelgasa cocmas wuH, 06vacHUME, noyemy CKueaHue USHOWEHHbIX WUH cnoco6cmeyem

06pazos8aHuto KUCI0MHbIX 00x0ed.

MeTtoanueckune KOMMeéeHTapun

IIpobnema yTmnmsauuyu u mepepaboOTKM IINH
npuobpeTraeTt 60IbIIIOE IKOTOTNIECKOE U SKOHOMM-
YecKoe 3HaYeHME /I BCEX PASBUTBIX CTPaH MUPA,
B TOM uucne u ina Poccun. VImenHo artoit npobie-
Me TIOCBSAIIEHO KOMITIEKCHOe 3ajianne «YTo fgenath
C aBTOMOOM/IBHBIMY IIVTHAMM $»

Kowmrtekc 3afanmict COCTOUT 13 6 3aaHuil, Ha-
IpaB/IeHHBIX Ha GOPMUPOBAHNUE PA3TNIHBIX YMe-
HI, CBSAA3AHHBIX C €CTECTBEHHOHAYYHOJ I'paMOT-
HOCTBIO. BpinonHsAs 3ajanue, yvamuecs MOTYT
IPOSIBUTH YMEHMs aHANIM3UPOBATh ¥ MHTEPIIPETH-
pOBaTh JaHHBIE, [JeaTh BHIBOJbI, IIPUMEHATD MIMe-
IOLMIECS €CTECTBEHHOHAYYHbIe 3HAHMA B HE3HAKO-
MOJI CUTYalL[UU, OTIMYHON OT Y4eOHOII.

3amauusa 1, 2 1 3 OTHOCATCA K KOMIIETEHTHOCT-
HOI 06/1aCTH «MHTepPIpeTaLys JaHHBIX U UCIIO/Ib-
30BaHMe HAYYHBIX JOKA3aTeIbCTB JIA IONTyYeHMs
BBIBOJIOB». DTU 3aJlaHMA HAIlpaBjIeHbl Ha (GopMu-
pOBaHMe YMEHNI aHAM3UPOBATh, MHTEPIIPETUPO-
BaTb JJaHHbIE, IPE/ICTAB/IEHHbIE B PAa3INIHOI (op-
Me, M [leflaTh Ha OCHOBE 3TOrO aHaju3a BbIBO-
mbl. B sajjanmm 1 yyammMmcs Hafio IpoaHann3upo-
BaTb JJaHHbIE O criocobax oOpalleHus ¢ U3HOLIeH-

HBIMJ IIMHAMM B HECKOMBKMX CTPaHaX M BbIOpaTh
BBIBOJ[bI-y TBEPXK/IEHMA, KOTOPHIE XapaKTepy3yioT
cocTosHne npobnemsi ux nepepaboTky M yTHIN-
sauyu. B sapanmm 3 tpebyerca mpoanammsupo-
BaTh MHGOpMaLMIO O cniocobax obpauenns ¢ us-
HOLIEHHBIMY IIMHAMM M METOMAX MX repepaboTKu
B Poccun. Bo3sMOXHOCTH Cropasmus M3HOIIEHHBIX
IIMH, BBHIOPOIIEHHBIX Ha cBanky, o6ycnoBnuBa-
€T 3arpsAsHEeHMe OKPYKaloulel cpefbl MPOAyKTaMu
ux ropenus. B sajanuu 2 ¢ pass€pHyTHIM OTBETOM
TpebyeTcA Ha OCHOBE aHA/NM3a NAHHBIX TAOIMLBI
OXapaKTepu30BaThb M CPABHUTH € 3IKONIOTUYECKON
TOMKM 3PeHVA BHIOPOCH 3arPASHAMINX ONACHBIX
BEIeCTB, 00Pa3yIONMXCA IPH CrOPaHNM YITISL U U3-
HOIIIEHHBIX IIVH.

3aganud 4, 5 1 6 COCTaBAAIT TPYIITY 3aJaHNIL,
OTHOCAIIMXCA K KOMIIETEHIMM «HAay4YHOe MUCCIe-
JIOBaHMe» U HaIlpaB/ieHbl Ha GopmupoBaHme yme-
HUs TIPUMEHSATb COOTBETCTBYIONINE eCTeCTBEHHO-
HayyHble 3HaHMA 1 00bscHeHus $akToB, sB/Ie-
HMif, IpolieccoB. B saganum 4 Heobxoxumo npose-
CTV PacY€Thl /I ONpE/ie/IeHNss MacChl PE3NHOBO
KPOLIKM, KOTOPYIO MOXKHO TOMYYNTh B Pe3y/bTare




repepaboTKM M3HOIIEHHbIX IIMH. 3a/JaHNs, CBA3AH-
Hble C MaTeMaTHYeCKIMY BbIYMCTIEHUAMM, JJaXKe ca-
MBIMM TIPOCTEVIIVMY, BbI3bIBAIOT Y YUALMXCH 3a-
TPYAHEHNS, T03TOMY CTIOXKHOCTD JAHHOTO 3aJIaHMs
MOXXHO OXapaKTepyu30BaTh KaK BBICOKYIO. B 3aya-
Huu 5 Tpebyercs 00BACHUTD, TOYEMY P HUSKUX
temmneparypax (-60...-120 °C) mporecc MexaHu-
YeCKOTO M3Me/bUeHUs IIMH 3HAYUTENbHO Obter-
YaeTCs 110 CPABHEHMIO C TIONIOKUTETbHBIMIU TeMITe-
paTypamu. B 3ajanum 6 Ha OCHOBe aHa/IM3a COCTa-
Ba IIMH JIETKOBOTO aBTOMOGOM/ISI, IPUBEJEHHOTO Ha
AuarpamMme, y4aIuMcs INpefIaraetcs 0ObsACHUTD,
II0YeMy C)KMTaHMe M3HOIIEHHBIX IMIMH CIOCOOHO
NpUBECTH K 00Pa30BaHMIO KMCTTOTHBIX TOXK/EIL.
3amaHns 2, 4-6 TpebyIOT pasBEPHYTHIX OTBETOB,
4TO OOBIYHO BBI3BIBAET Y YYAILIMXCH 3aTPYAHEHMA.

[IpuMeHeHMe TaKuX 3ajlaHNii HeOOXOAMMO, TaK KaK
MX BBINONHEHNE CNOcoOCTBYeT (OPMUPOBAHUIO
MeTanpeMeTHOTO YMEHMA UCTIONIb30BaTh afleKBaT-
Hble peyeBble CPE/ICTBA [/l BhIPaXKeHWs MBIC/IEN, B
TOM 4YMCTIe B IMCbMEHHOIT popMe.

KomnnexcHoe 3ajjanme «4Tto femarh ¢ aBTOMO-
OMIPHBIMM  LIMHAMMS» HOCUT MEXKIVCHUIINHAP-
HBIII XapaKTep 1 MMeeT HeIIOCPeICTBEHHOE OTHOLIe-
HJIe K COCTOSTHMIO OKPY KaIOIlieil CpeJibl, BIUAIOLIEMY
Ha 37J0POBbe YeToBeKa. ITO 3a/JaHMe MOXKET ObITh MC-
II07Ib30BAHO TIpU M3y4deHun reorpacum, Guonorny,
XUMMM, 9KOJIOTUM, IIPU PACCMOTPEHMIU IKONIOTHYE-
CKUX ITpo671eM, CBA3AHHBIX C 3aIUTO OKPY Karomiei
Cpefibl OT aHTPOIIOTEHHOTO 3arpsA3HEHMs, a TAKXKe
npu usydeHuu Tem «Cepa» B Kypce Xummn 9 Knacca
u «Kayuyykm» B kypce xumnn 10 Kmacca.

XapakTrepucTuka 3agaHuin U cucTema ux oLeHNBaHUA

3aoaHue 1

CopepyxaTtenbHas Qusnyeckme CUCTEMbI

06/1aCTh OLIEHKA

KoMmmereHTHOCTHas VIHTeprpeTanus JaHHBIX M UCIOIb30BAHNE HAYYHBIX JJOKA3aTe/IbCTB IS 110-
06/1aCTh OI[eHKI JIyYeHUs1 BHIBOJIOB

KoHnTekcT [106a/1bHBbII, OKPY>KaKolas cpea

YpOBEHb CIIOKHOCTH

Cpennuii, BospacT ydamuxcsa 13-16 nert, 8-10 kmacc

®opwmar oTBeTa

3amanue ¢ Bb160p0M HECKOJIbKMX BEPHBIX OTBETOB

O6bexT npoBepKn

AHaHMBMpOBaTb, MHTEPIIPETNPOBATD AAHHDBIE U [€/1aThb COOTBETCTBYIOLINE
BBIBOJIbI

Tun 3Hanus CopepxartesibHOE
CucremMa olleHMBaHUSA bann Copep>xaHnue KpUTepusa
1 Boi6panbl yTBepKieHus 4, 5. [lpyrue He BbIOpaHbI
0 Jlpyrue oTBeTHI
3aodaHue 2
CopepyxaTenbHas Pusnyeckne cucTemMbl
00/1aCThb OL[EHKMI
KoMreTeHTHOCTHAsA VHTeprpeTanys JAHHBIX ¥ MCIIONb30BAHME HAYYHbIX JOKA3aTENbCTB /IS 110~
00/1aCTh OL[EHKMI JTy4eHs] BBIBOJIOB
Kontekct MecTHBIJI/HaIMOHATbHBIN, OKPY’KaIoLIas cpefa

YpOBeHb CIOKHOCTHU

CpenHuit, Bo3pacT yvaumxcsa 13-16 ner, 8-10 kmacc

®opmar oTBeTa

3amaHue ¢ pa3BEPHYTHIM OTBETOM

O6beKT IpoBepKn

AHanu3upoBaTh, MHTEPNPETUPOBATh JJAHHbIE U Jie/aTh COOTBETCTBYIOLIVE
BBIBOJIBI

Tun 3HaHMS CopepyKaTenbHOe
Cucrema oLleHMBAHNA bann CopepxaHue Kpurepus
1 [OBOpUTCs, YTO NPM CTOPAHMYM M3HOLIEHHBIX IHIMH BBIIEAAETCA

3HAYNUTENBHO OO/bIIEe BPEIHBIX BEIECTB, YeM NPV CTOPAHUM YIJIA.
[ToaTOMYy C 9KO/IOrMYECKOI TOUKM 3PEHNs CTOPaHNe IIMH IPeiCTaB-
€T 6OIBIIYIO OITACHOCTD, YeM CTOPaHMe YI/IS

0 Jlpyrue oTBeTHI
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3adaHue 3

Copep>xarenbHas
06/1aCcThb OLICHKN

Dusmyeckue CuCTeMbI

KommerenTHOCTHAs
06J1aCTh OLIEHKMA

I/IHTepnpeTauvm AAaHHBIX M MICIIO/Ib30BaHME HAYYHDIX JOKa3aTE/IbCTB JIJIA I10-
JIYy4€HM BbIBOJOB

KonTexct

MecTHBIII/HaLlMOHATbHBIN, OKPY>KaloLasi cpesia

YpOBeHb CIOXHOCTH

Cpennnii, Bospacr yyanmxcs 13-16 net, 8-10 kmacc

Dopmar oTBeTa

3ajjanne ¢ BBI60OPOM HECKONBKVIX BEPHBIX OTBETOB

O6BeKT mpoBepKy

HpI/IMeHCHMe COOTBETCTBYIOMMX €CTECTBEHHOHAYYHbIX 3HAHMI

Tun sHanus CopepxkarenibHOE
bann Copep:xaHue KpUTepms
1 Bri6panbl yrBepskienns 2, 3. [Ipyrue He BoiGpass
0 Jpyrue oTBeTHI

3aoaHue 4

CopeprkaTenbHas
06/1aCTh OLIEHKN!

Dusmuecke cuCTeMbl

KomMmnerenTHOCTHaA
06J1aCcTh OLIEHKMA

Hayunoe o6bsicHeHne siB/IeHMI

KonTekcTt

MecTHbIiT/HalMOHAIbHBIN, OKPY>Kalomlas cpesia

YpoBeHb CIOKHOCTHU

Cpennmnii, BospacT yyaumxcs 14-16 ner, 9-10 xracc

@opmar oTBeTa

3ajiaHne ¢ pa3BEPHYTHIM OTBETOM

O6BexT mpoBepKn

HPI/IMeH}ITb COOTBETCTBYIOIE 3HAHMA

Tun sHaHMA CopnepxarenbHoe
Cucrema OlleHVBaHUsA bann Copepxanue Kpurepus
2 IIponsBenenbl pacuéThi:

V3 1 M/IH TOHH M3HOLIEHHBIX aBTOMOOMIBHBIX IIMH MOXKHO IIONTY-
yuthb 10,23 - 0,65 = 0,1495 = 0,15 M/ITH TOHH PE3MHOBOI KPOILIKA

1 ,HOHYU.ICHa MaTeMaTn4eckKasa OHIM6K3, KOTOpas HE IOB/IMAJIa Ha
CMBIC/TI OTBETA

0 Jlpyrue orBeThI

3adaHue 5

CopeprxaTenbHas
0671aCTb OLIEHKM

OusnvecKme CUCTEMBI

KomrieTeHTHOCTHasS
06/1acTh OLIEHKU

Hay4uHoe o6bsicHeHMe sSB/IeHMI

Konrekct

MecTHbIi1/HAIMOHAIbHbI, CBA3H HAYKM U TEXHONOT It

YpoBeHb CITOXKHOCTI

Cnoxwublii, Bo3pacT yyammxcsa 13-16 net, 8-10 knacc

®opmar oTBeTa

3ajjaHue ¢ pa3BEéPHYTHIM OTBETOM

O6BeKT poBepKM

HPMMeH}ITb COOTBETCTBYIOIVIE €ECTECTBEHHOHAYYHbIC 3HaAHMA

Tun sHa"us CopepskarenbHoe
Cucrema onleHMBaHUA bamn Copnepxanne Kpurepus
1 T'oBopurcs, uyto mpu remneparype —60...-120 °C pesuna cTaHOBUT-

€A XPYTIKOJ, 4TO 06/Ier4aeT mporecc e€ MexaHn9ecKoro u3Me/TbYeH sl

0 I pyrue oTBeTHI




3adaHue 6

CopeprxaTenbHas
06/1aCTh OLIEHKMA

Dusnyeckme CUCTEMBI

KoMriteTeHTHOCTHAS
06/1acTh OLIEHKM

HayuHoe o6psicHeHMe AB/IEHNI

KonTekct

MecTHbII1/HalMOHATIBHBIN, OTTACHOCTU ¥ PUCKU

YpOBEHb CITOXXHOCTH

Boicokmit, BospacT yyammuxcs 14-17 ner, 9-11 kmacc

®dopmar oTBeTa

3amaHue ¢ pa3BEPHYTHIM OTBETOM

O6BeKT MpOBEpPKN

HPMMCHHTb COOTBETCTBYIOIVE ECTECTBEHHOHAYYHbIE 3HAHUA

Tumn 3Hauus Copep>arenbHOe
CucremMa OLleHNBAHUA bamn ) Copepxxanue Kpurepus
2 ToBOpUTCA, YTO IIPU CTOPAHMY CEPbI, BXOAAIIEI B COCTAaB PE3UHBI,

obpasyercs cepumcthiit ra3 SO,. CepHUCTDI ra3 ABIAETCA OfI-
HOJ1 M3 IPUYMH BOSHUKHOBEHWSA KMCIOTHDIX 0XK/I€i, TaK KaK pacT-
BOpsieTcA B Bofie ¢ o6pasoBanuem cepuucToit kucnorsl H SO,

1 JlaH YaCTMYHO BEPHBIN OTBET: YKa3aHO, YTO IPU CTOPAaHUU CEpPbI
obpasyeTcs BeleCTBO, BbI3bIBAIONIEE KMCIOTHbIE IOXK/M, HO IIPO-
AYKT cropanus (CepHUCTDII ra3) ¥ IPOAYKT €ro B3auMOJeiCTBISA
C BOJIO} (CepHMCTas KMUCTOTA) He Ha3BaHbI

0 Jpyrue oTBeThI
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| Kenc 10.
YINMEPOAHDbIE HAHOTPYBKMU -
MATEPWUAIJIbl BYAYLWIEIO

JI71s1 pasBUTIA IPAKTUYECKY BCEX OTPAC/IeN 9KO-
HOMMKM He0OXOIMMBI HOBbIE MaTepuaIbl, 00/1ajai0-
11/i€ BBICOKMMM 9KCIUIyaTallIOHHBIMU CBOJICTBAMIL.
K ux 4ncmy MO>KHO OTHECTH MaTepuasbl, CofiepKa-
111 B CBOEM COCTaBe YITIEPOJHbIE HAHOTPYOK.

Yrnepoguas Hanotpy6ka (YHT) - ogua us amno-
TPOITHBIX MOAMMUKAIWIL yIeposa. DTO TOast 1u-
MUHApPUYEcKas CTPYKTypa guamerpowm ot 0,5 HaHO-
MeTpa JI0 HECKOIbKMX JIeCATKOB HAHOMETPOB 1 JI/IN-
HOJI OT OJHOTO MUKPOMETPA JI0 HECKOJIbKUX CaHTH-
MeTpoB. HaHOTpyOKM IpencTaBisiior coboit cBEp-
HYTYI0 B IWIMHP IpaduTOBYIO IIOCKOCTD. B 3a-
BUcuMOCTH OT umcna cnoes YHT paspensaiorcs Ha
onuocnoitaeie (OYHT) u muorocnoitasie (MYHT).

HanoTpy6xu otkpsin B 1991 rogy simonckumit yuensiit C. Vimkuma. Vicniapsisi rpadut B 57eKTpUIECKOI
Iyre, OH IOJIy4Ym/I 0CafloK, COCTOAIMIA 3 MMKPOCKOIIMYECKMX HUTEI 1 BOJIOKOH. B aToM ocazke ¢ momo-
1[I0 37EKTPOHHOTO Mukpockona C. Vpkuma Brepsble 06HapyX1uin HaHOTPYOKM. DT HaHOTPYOKM cO-
fiep>Kamu pasHoe KOMMYECTBO C/IOEB M OB MHOTOC/TIOVHBIMIA.

HanoTpy6Kkyu 06/1a71aloT MHOTYIMY YHUKAJIbHBIMU CBOViCTBaMy. OHM MMEIOT OYeHb BBICOKYIO MeXa-
HIYECKYIO TIPOYHOCTD; B 3aBUCUMOCTU OT CTPOEHMSA MOTYT IPOSABIATH KaK MeTa/UTMYeCKyI0 IPOBOJY-
MOCTb, TaK 1 IIO/TyIIpOBOJHMKOBbIE cBojicTBa. Y HT 06/1aatoT BBICOKOPa3BUTON OBEPXHOCTHIO U TIOITO-
My TIPOSIB/IAIOT BBICOKME a/ICOPOIIMOHHBIE CBOJICTBA — CIOCOOHOCTD IOITIONIATh MOJIEKY/Ibl XMMUIECKUX
BemiecTB. KaHampl BHYyTpU TPYOOK MOYKHO 3aIIOJTHUTh MOJIEKY/IaMy Pas/IMYHbIX BELIECTB, YTO MO3BOJIA-
et ucnonb3oBaTh YHT B KauecTBe KOHTEITHEPOB /IS XpaHEHNA ra3000pasHbIX XMMUYECKUX COETVHEH NI
VIV aKTUBHBIX MOJIEKYIL.

HanoTpy6Ku, 106aB/IeHHbIe B caMble pas/MIHble MaTepUasbl B O4eHb HEOOIBUIOM KOTMYECTBE, 3Ha-
YUTENIbHO YAYYIIAloT UX cBOMCcTBAa. HaHOTPY6KM cTOCOOHBI 06pa3oBbIBaTh KOMIUIEKCH CO MHOTMMM Jie-
KapCTBEHHBIMU BEIeCTBAMM, YTO IIO3BOJIAET UCTIONb30BATh MX B CHCTEMaX afipeCHON OCTaBKM JIEKapCTB
BHYTpPM OpTraHM3Ma 4eloBeKa.

YHMKa/ibHbIE 3/IEKTPOHHbIE CBOJCTBA HAHOTPYOOK HAXO[AT IPYMEHEHME B [MOJaX, TPAH3UCTOPAX,
97IEKTPOHHBIX IYIIKaX ¥ 30HIOBBIX MUKPOCKOIaX. MexaHuyeckas IpOYHOCTh HAHOTPYOOK MCIIONb3YeT-
Cs B KOMIIO3UTHBIX MaTepuaax, 13 KOTOPbIX MOXKHO M3IOTAB/IMBATh CBEPX/IETKIEe 1 CBEPXIPOYHbIE TKa-
HY JI/IS OJI&XK]IbI IIOYKaPHBIX M KOCMOHABTOB. HaHOTPYOKM — OfIMH 13 Ba)KHBIX KOMIIOHEHTOB 9/IeKTPOMe-
XaHMYECKMX HAaHOYCTPOJICTB.

3apgaHue 1

Jnst HaHOTPY6OK XapaKTepHa HU3Kas IIOTHOCTD — 1,4 r/cM?® yis ogHOoCoiHbIX 1 1,8 1/cM? i1 MHOTO-
cnoitHpIX. B Tabnuie npeacTaBieHbl BakHerine GU3MKO-MeXaHIYeCKIe CBOMICTBA HEKOTOPbIX MaTepya-
JIOB, COfIepYKALINX YIIepon.

IIpounocmv Ha pacmsicerue OTIpefieNiAeTCA MpeebHbIM 3HAUYeHeM CHUJIBI, TP KOTOPOI IIPOUCXO-
IUT PaspbiB MaTepuana, MOOy/Ib Yynpy20cmu XapaKTepusyeT CIOCOOHOCTh MaTepyana ympyro gedop-
MUPOBATHCA IPYU MPUIOKEHUM K HEMY CUJIBL YOenvHas npo4HOCHb — 3TO MpPeeN IPOYHOCTH MaTepu-
ajta, OTHECEHHDIN K €ro IVIOTHOCTHU. YOenvHbiik MOOYnb Ynpy20cmuy — 3TO OTHOILIEHUE MOAY/IS YIPYro-
CTM K IUIOTHOCTH. YeM BBbIIle 3HAYEHNSA 3TUX IOKas3aTesell J/i1 KOHKPETHOTO MaTepuasa, TeM JIy4iInMu
bU3NKO-MeXaHNYECKMMU CBOMICTBAMM OH O6/1ajjaer.




PhsREo- Yrnepopucras Yrneponubie
MeXaHIYecKoe PoR Ipadur PR OYHT MYHT
. cTanb BOJIOKHA
CBOJICTBO
R ICROtTE RS 0,4 100 3-7 300-1500 300-600
pactsbkenne, I'Tla
Mopyrs 200 1000 200-800 1000-5000 500-600
ynpyroctu, I'Tla
I eIRHAS 0,05 50 2-4 150 750
IIPOYHOCTH, ['Ta
VrenvHbIN
MOJY/Ib YIIPY- 26 500 100-400 500-2500 250-500
roctu, I'Tla 2
[In1oTHOCTD, T/CM? 7,7-7,9 2,08-2,23 1,7-1,9 1,4 1,8
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Ha ocHosaHuu npedcmaseneHHoU UHGopMayuu u O0aHHbiXx mabnuysl cdenatime npedno-
JIOXeHue, no4eMy HaHompy6bKu umelom nepcnekmusy npuMeHeHus 8 cocmase Mamepuasnos,
UCNOJ/Ib3yembiX 8 pazIuYHbIX 0671aCMAX MEXHUKU U NPOMbILUIEHHOCMU.

3apaHue 2

B npouecce uccnenoBanus Gu3NKO-MEXaHNIECKMX CBOJICTB HOBBIX TBEP/IBIX IOTMMEPHBIX KOMIIO3UT-
'HBIX MaTePUasoB, COTEPXKAIINX 06aBKM MHOTOCTOMHBIX YIIePO/HBIX HAHOTPYOOK, YueHble ONpesessiin
VX NpouHOCMb npu pacmsixenuu. Yem Gonpliiee 3HaYeHME IMEET IIPOYHOCTD TIPU PACTsKeHMM obpasiia,
TeM Bbillle ero (PM3MKO-MeXaHMYecKue CBOMCTBA. PesynmbraThl MCCIeOBaHMII IPENCTAaBIEHbl Ha JMa-

rpamme”.
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CopaepiKaHue MHOroC/N0MHBIX YrAEPOAHbIX HAHOTPYGOK B nonumepe, %

Kakue u3 npusedeHHbIX HUXe 8bI860008 MOXHO COe/lamb HA OCHOBAHUU AHANU3A OAHHbIX,
npedcmaessieHHbIX Ha duazpamme?

1. VBenuueHme copep>KaHusi MHOTOC/IOMHBIX YIIEPOJHBIX HAHOTPYOOK B 0Opasijax B MHTepBaje
ot 0,05 710 0,80 % MPAMO MPOTOPIMOHATHHO YBETMYMBAET POYHOCTD IPU PACTSKEHNH 06PasLoB KOM-
TIO3UTHBIX MaTePHUaJIOB.

2. BBefjeH1Ie MHOTOC/IONHBIX YITIEPOJJHBIX HAHOTPYOOK B COCTaB MOMMMEPHBIX KOMIIO3UTHBIX MaTepu-
AJI0B YBEIMYMBAET UX TEPMOCTOMKOCTb.

3. MakcMMa/IbHYIO IPOYHOCTB TIPU PACTSDKEHNUY MMEIOT 06pasiibl KOMIIO3UTHBIX MaT€PHUaioB, B KOTO-
PBIX COep)KaHue MHOTOCIOMHBIX YITIEPOJHBIX HAHOTPY60K cocrasnser 0,60 %.
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4. YBenu4eHue COiep>KaHNsI MHOTOC/IONHBIX YITIepPOJIHBIX HaHOTPYy6ok oT 0,50 mo 0,80 % mpusopuT
K 3HAYMUTE/IBHOMY CHYDKEHMIO TBEPHOCTU 06PA3IIOB IONMMEPHBIX KOMIO3UTHBIX MaTepHaioB.

5. BBeieHne 06aBOK MHOTOCTIONHBIX YITIEPOIHBIX HAHOTPYOOK B COCTAB MONMMMEPHbBIX KOMIIO3UTHBIX
MaTepuasoB I03BOJIAET PEryIMPOBATh X IPOYHOCTD MPYU PACTIKEHUM.

3apaHue 3

B cOBpeMeHHBIX TEXHONOTMYECKNUX MpoLieccax 06paboTKM MeTa/IoB B MALIMHOCTPOUTENBHBIX U Me-
TaJ/UTypPrU4YecKuX IPOM3BOJICTBAX IIMPOKO MCIOMB3YIOTCA CMa3oyHO-oxmaxjatomue xupkoctu (COXK).
Vx npuMeHeHMe CIIOCOGCTBYET CYIeCTBEHHOMY YBEMTMYEHMIO CTOMKOCTY MHCTPYMEHTOB, TIOBBIIIEHUIO
kauectBa 06paborku. Ocuosoit st COX cyxaT MuHepanbHble MaciIa, B KadecTBe J06aBOK MCIIONb3YIOT
CHMHTETUYECKIE BElleCTBA, PACTUTE/IbHBIE M )KMBOTHBIE MAC/Ia, SMY/IbraTophl, 6akTepuumpsl. B mpouecce
ucnonb3oBanyst COXK 3arpsA3HAIOTCSA U IOIBEPraoTcs 6MONOPasKeHNIO, B Pe3y/IbTaTe Yero OHM CTAHOBAT-
Cs1 HETIPUTO{HBIMM [/ [IA/IbHEIIIETO MCIIONb30BaHNA.

YuéHble UCCIeNOBanM BO3MOXHOCTD IPUMEHEHMsI MHOTOCTIONHBIX YITIEPOJHBIX HAaHOTPYOOK B Ka-
vectBe 6akrepuumpnbx 1o6aBok B COX c menbio ymenbinenus ux 6uonopaxennsa. B COX BBogumu
106aBKM MHOTOC/IOMHBIX YITIEPOHBIX HAHOTPYOOK, a TaKKe MX J06ABKM B COYETAHUM C OPraHUYeCKUM
BelecTBoM — TpuaTaHonaMuaoM (TDA). Crenens 6uonopaxenus COXK onpenensnu B 6annax 1o usme-
Hernio okpacku COXK B mpycyTCTBUM MHAMKATOPA, MCIIONb3ys COOTBETCTBYIONIYIO IIKATY:

1 6 — OTCYTCTBME MUKPOOPTaHU3MOB;

2 6aya — yoB/IeTBOPUTEIbHASA OMOCTONKOCTb;

3 6an1a — HeyIOB/IETBOPUTE/IbHASA 6MOCTOMKOCTD;

4 6ana - onHOe 6MoNoOpaXkeHue.

Pesynbrarsl 6uonornyeckoro mopaxenus COXK ¢ pobaBkamm HaHOTPY6OK M ofHOro M3 Hambomee
YacTO MCIOb3yeMbIX GaKTepUIM/IOB IIpUBeeHbI B Tabmuie®.

Bakrepminiy Buonopaxenmne, 6an
30 cyT. 60 cyT. 90 cyT. | 120cyT. | 150 cyT. | 180 cyT.
Bes bakrepuiuzia 1 2 3 3 4 4
Haunbosee 4acTo MCIONMb3yeMbIit 0 0 i i 2 3
6aKTepUI]
MVYHT 0 0 0 0 0 1
MVYHT + TOA 0 0 0 0 0 0

Ha ocHogaHuu O0aHHbIx mabnuybl coenatme 8618600 06 3¢hghekmusHOCMU MHO20C/IOUHbIX
yesnepooHelx HAHOMpY6okK 8 kayecmae 6bakmepuyuoHbix dobasok 8 COX. Pacnonoxume uccre-
008aHHbIe 6akmepuyuosl 8 pAd N0 yMeHbWeHUIo 3(hhekmusHOCMU ux 8030elicmeus Ha MUKpO-
Op2aHU3Mbl.

3apaHve 4

Bo MHOTMX OTpac/isAx MPOMBIIIEHHOCTH, HAIIPUMep IIMHHOIL, 06yBHOI, KabenbHOIt, TpebyloTCca 0co-
Oble CBOMCTBA Pe3MHOTEXHWYECKUX U3Je/Mnil. [I/s MomyyeHns MaTepuana ¢ 3alaHHbIMIU CBOVICTBAMM B pe-
3MHOBYIO CMeCh BBOJIAT pas3inyHbie 106aBKM.

[Ipu usydeHUM BO3MOXKHOCTY MCIIONB30BAHMUSA B KaueCTBe JOOABKY B PE3MHOBYIO CMECh YITIEPOJHBIX
HAHOTPY6OK BBITM M3TOTOBNEHBI KOHTPOJIBHBIE 06pasiibl KayuykoB 6e3 106aBok HAHOTPY6OK 1 06pas1Ibl,
copepxanme 4 % HaHOTPY60K. CBOMCTBA MOMTYYEHHBIX 06Pa3IOB KaydyykoB ¢ Jo6aBKaMy HaHOTPYOOK
u 6e3 106aBOK CpaBHUBA/IM C HOPMATMBHBIMY [TOKA3aTE/NAMM, ONPEENAEMbIMY TOCYAAPCTBEHHBIM CTaH-
mapToM. Pesy/braThl MCCIeOBaHMII TIOKA3a/IN, YTO JOOaBIeHNe B PE3MHOBYIO CMeCh HAHOTPY6OK B KO-
nuyecTBe 4 % MO3BOJAET MCIIONb30BATh MOMYYeHHbIe KaydyKy NPy M3TOTOBIEHUN PE3MHOTEXHUUECKMX
uazienuit 1yt 06yBHOIE M KabebHOM MPOYKIVM.



[MoscHume, ¢ Kakou yenbio Npu NPosedeHUU SKCnepumMeHma:
a) ucnosL308aNUCL KOHMPOJIbHbIE 06PA3UYbI KAYHYKO8;
6) ceolicmaa nosTyYeHHbIX Kay4yKos CpasHu8anu ¢ HOpMamusHeIMU NoKaamenamu, onpeode-

J1IAeMbIMU 20Cy0apCMBeHHbIM CMAaHOAapMmMoOM.

a)

6)

3apaHue 5

YuéHble MOTy4n/In HOBbIE IOMMMEPHbIE KOMIIO3UTHbBIE MaTepyasbl I U3TOTOB/IEHNUS MOTMMEPHBIX
CcTéKOM. B cocTaB HOBBIX MaTepuanoB 6biI BBe/leHbl J06aBKM MHOTOC/IONHDBIX HAHOTPY6OK B pa3HOM KO-
JINYECTBE U MCCIEOBAaHbI MX QU3MKO-MeXaHNYeCKue CBOJICTBA — NPOUHOCMb npu pacmsiceruu. Jinsa us-
MepeHMs TIPOYHOCTY IIPYU PacTsHKeHUM 00pasIbl pacTATUBAIN C TIOCTOAHHOM CKOPOCTDIO M OIIPEe/Isn
MaKCHMa/IbHYIO HarpysKy, KOTOPYIO BblfIep>KuBaeT o6pasel| 10 paspbiBa.

Onuwume npoB8edéHHbie Y4EHbIMU UCCIe008AaHUA. [ 3mo20 donosiHUme npeodsioxeHue,

8b16pas hpaswi u3 cNUCKa.

]/ICC)ICJIOB&HHH NOMMMEPHBIX KOMIIO3UTHBIX MAaTE€PHA/IOB IPOBOAVINCH B LIE/NAX ONPENCNCHNA 3aB-

CIMOCTH UX

oT .

1) CKOPOCTD PacTsKEHNS;

2) TemIieparypa;

3) maBiieHue;

4) IPOYHOCTH IIPU PACTSDKEHUY;

5) cofep)aHne MHOTOC/IONHBIX YTTIEPOAHBIX HAHOTPYOOK.

MeToanyeckmne KOMMeHTa pun

Kommnekc 3amanmit «YriepopHble HaHOTPYO-
KM - MaTepuasbl Oyfyiiero» cBasaH ¢ paspabor-
KO/l MarepuanoB, OONMAJAIMX YHUKAIbHBIMU
cBOMCTBaMyU. MOXXHO CKa3aTbh, YTO C 3TUMMU Mare-
pHanaMy CBSA3aHO Pa3BUTHE IPAKTUYECKY BCEX OT-
pacreit IpOMBIILIIEHHOCTHU, CTPOUTETbCTBA, MEMU-
I[MHBl ¥ 5KOHOMMKMU B LieIoM. [Ipy BbIIOTHEHUM
3afjaHMA y4Yalluecs MOTYT IPOJEMOHCTPUPOBATH
IIOHMMaH)e METOIOB HAyYHBIX JCC/IEOBAHMIA,
IIPYMEHUTb YMEHMEe aHa/IMU3MpOBaTh ¥ MHTepIIpe-
TUPOBAaTh JaHHbIE, /Ie/laTh BBIBOABL. B 1enoM 3TO
KOMIIIEKCHOE 3aJlaHye TI0Ka3bIBaeT pPO/b HAyKU U
TEXHOJIOTMI B CO3[[aHUM HOBBIX BELIECTB U MaTe-
pHanoB, HeOOXOAMMBIX /IS pellleHNs pasHooOpas-
HBIX HApPOJHO-XO3AVCTBEHHBIX ¥ 9KOHOMMUYECKMX
3ajlay, CTOAIMX [Iepef] COBPEMEHHBIM 00111eCTBOM.

Copep>xaTe/IbHYI0 OCHOBY 3ajiaHuii 9TOro 6710-
Ka COCTAB/IAIOT puanyeckue cucteMsl. 3ajanns 1-3
OTHOCATCS K KOMIIETEHTHOCTHOI 06/1acTu «MHTep-
TIpeTauus JaHHBIX M MCIIO/Tb30BaHME HAYYHBIX JIO-
Ka3aTe/IbCTB /I TIO/Ty49eHMs BBIBOJIOB» M HAIlpaB-
NeHbl Ha (GOPMMPOBaHME YMEHNS aHA/NIU3UPOBATD,
MHTEpPIPETHPOBATh IAHHbIE U JIeNIATh COOTBETCTBY-
IoLe BBIBOABL 3afaHue 1 — 3afaHue C OTKpHI-
THIM OTBETOM. Ero ClokeT CBA3aH C yHUKa/TbHBIMU

bU3MKO-MeXaHNYeCKMMM CBOVICTBAMM YI/IEPOHBIX
HaHOTPYOOK. B 3ajjanum npepiaraeTcsi mpoaHanm-
3MpOBaTb M COIIOCTABUTh Ba)KHENIMe CBOMCTBA
YITIepOACOiepKAILIMX MaTePUasioB 1 C/Ie/IaTh BbIBOJ
O MIpPUYMHAX PACIIMPEHNA NePCIEKTUBbI UCIIONb30-
BaHMsA YITIEPOIHBIX HAHOTPYOOK B COCTaBe MaTepy-
aJIoB, IPMMEHAEMbIX B Pas3/IMYHbIX 06/1acTAX MPO-
MBIIIEHHOCTY M TeXHUKM. [lmarpamma, npejcras-
JIeHHas B 3aJJaHMUU 2, TIOKA3bIBAeT, KaKoe BIMAHME
OKa3bpIBaeT BBeJEHNME HAHOTPYOOK B IONMMEpPHbBIE
Marepuabl Ha uX pU3NKO-MeXaHIYeCKye CBOJCTBaA.
Ha ocHOBe aHaM3a npefcTaBaeHHON nHopMaIm
yJqamumcs Tpebyetcst BbIOpaTh INpaBUIbHbBIE YT-
BEepIKJIeHNs, XapaKTepusylolye 3To BiusHue. B 3a-
faHuy 3 paccMatpuBaeTcsa mpobnema 6yonopaxe-
HuA cMa3ouyHo-oxnakmarommx sxuakocreit (COXK),
IIMPOKO MCIONMb3YEMBIX B TEXHONTOIMYECKMX IPO-
reccax 06paboTKU MeTA/IOB B MAIIMHOCTPOUTEND-
HBIX ¥ MeTa/UTypruyeckux IpOM3BOACTBaX. buo-
HOpa’keHVe HAHOCUT CEePbE3HDIN SKOHOMMYECKUI
yimep6. YdaupmMca Heo6XOmuMO IpOaHATU3UPO-
BaTh laHHbIe 0 Guonopaxkennu COXK, comeprkaryx
HAaHOTPYOKM, ¥ CPABHUTD UX C pe3yabTaTamu 6ymo-
nopaxenuss COX ¢ mobaBkamy TpaguLMOHHO MC-
TOTb3YEeMbIX 6aKTePULIMHBIX CPEJICTB.
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3agaHus 4 1 5 OTHOCATCA K KOMITIETEHTHOCTHOM
007IacTM «IIOHMMaHNe 0COOEHHOCTEl eCTECTBEHHO-
AHaquoro VICCTIEIOBAaHUA» U TIPOLIElyPHOMY TUITY
3HaHMA. B 3ajjlaHuu 4 onmcaHbl UCC/IENOBAHUA TI0
U3YyYEeHMI0 BO3MOXKHOCTM WCIIO/Ib30OBAaHMs HaHO-
TPy6OK B COCTaBe Pe3VHBI, @ B 3a[JaHNN 5 — B COCTa-
Bé IIOIMMEPHBIX CTEKO.

3ayianne 4 HanpaB/IeHO Ha GOPMUPOBaHNE YMe-
HMsI ONMCBIBATH ¥ OLIEHMBATH CIOCOOBI, KOTOpPBIE
VCIIONBb3YIOT YYéHble i obecriedeHys HaJEXHO-
CTU ¥ JJOCTOBEPHOCTM IIOTYYEHHBIX PE3Y/IbTATOB.
3amaHue 5 cBA3aHO ¢ (QOPMUPOBAHMEM YMEHMUsA

pacrosHaBaTb BOIIPOC, MCCIELYeMblil B JaHHON
eCTeCTBEHHOHAy4YHOI pobeMe.

3aganua 1, 3 u 4 npeAnonaraoT pasBEPHYTHIN
apryMeHTUMPOBAHHBINA OTBET, YTO TPAJUI[IOHHO BbI-
3bIBaeT Y YJaIIMXCA 3aTPYJHEHNUs, TIO3TOMY BBIIIO/-
HEHNe TaKVX 3aJiaHnil popMupyeT Takke MeTampes-
METHO€ YMeHJe aJ|eKBaTHO JCIIONb30BaTh pedyeBble
CpefcTBa /I pellieHNs IT0CTaB/IeHHbIX 3a/lay.

KomrtekcHoe 3ajaHue «YTiepojiHble HAHOTPY6-
KV — MaTepuansl Oyfyliero» MoXKeT ObITh MCIIONb-
30BaHO B Kypce XMMum 9 Kmacca Npyu M3y4eHUu
TeMbI «AJIZIOTPOIHbIE BI/IOU3MEHEHNs YI/IEPOa».

xapaKTepllICTlllKa BaAaHMﬁ n cuctema X olleHnNBaHnA

3adaHue 1
CopepskarenbHast ®dusnyeckme CUCTEMBI
06/1aCTb OLIEHKM
KommeTeHTHOCTHAA VIHTepripeTanys JaHHBIX ¥ UCIIO/Ib30BAHIE HAYYHBIX JOKA3aTe/NbCTB I IO-

06/1aCTh OLIEHKI

JIy4€HNs BBIBOJOB

KonTekcT

MecTHBI1/HaIIMOHATbHBIM, CBA3b HAYKM ¥ TEXHOIOT I

YpoBeHb CIIOKHOCTH

Cpennuii, Bospact ydamuxca 14-17 ner, 9-11 kmacc

@opmat oTBeTa

3ajaHye ¢ pa3BEPHYTHIM OTBETOM

O6mbexT mpoBepKu

AHanmM3upoBaTh, MHTEPIPETNPOBATh JJaHHbIE U JielaTh COOTBETCTBYIOLINE
BBIBOJIBI

Tun 3Hanns CopepyxarenpHOe
CucreMa OlleHMBaHUSA bamn Copepxxanue KpuTepus
1 ToBOpUTCS, 4TO 110 PUBNKO-MEXaHNIECKMM CBOCTBAM HAHOTPYOKM

3HAYUTE/IbHO IIPEBOCXONAT BCE OCTAZIbHBIE MaTE€puajibl. Huskas
IIJIOTHOCTD HaHOTPY6OK Ipu ux BBICOKOJ MeXaHUYeCKOM IIPOYHOC-
TU TTO3BO/IAET CHU3UTD MAaCCy M3TOTaBAMBAEMbIX C MX JCIIOIb30Ba-
HMEM MaTe€puranloB, COXpPaHAA BPICOKYIO IIPOYHOCTD

0 Jpyrue oTBETHI

3aoaHue 2

Copep>arenbHas
0671aCTh OLIEHKN

Ousnyeckme CuCTeMbl

KoMrieTeHTHOCTHasA
0671aCTh OLIEHKN

VIHTCPHPETauM}I [AHHBIX U VICIIO/Ib30OBaHME HAYYHDIX JOKa3aTE/IbCTB /I I10-
JTy4€HM s BBIBOJOB .

Konrekct

MecTHbI1/HalIOHAIbHBIN, CBA3b HAYKM U TEXHOIOTUI

YpOBEHD CTTOXKHOCTH

Cpennnii, BodpacT ydamuxcsa 14-17 net, 9-11 kmacc

Dopmar oTBETA

3agaHue ¢ BBI6OPOM HECKOIbKIX ITPABU/IbHBIX OTBETOB

O6BeKT mpoBepKu

AHanus3upoBarb, MHTEPIPETUPOBATh HAHHbIE U JleIaTh COOTBETCTBYIOIINE
BBIBOJIbI

Tun sHanus

IIpouenypnoe

Cucrema ol[eHMBaHUs

bamn Copeprxanue KpuTepus

1 Bri6pansl yTBepxenus 3, 5. Jpyrue He BbIOpaHbI

0 I pyrue oTBeTHI




3aoaHue 3

CopeprxarenbHas
061acTh OLIEHKN

Dusnyeckne CUCTEMBbI

KomiieTeHTHOCTHAs
00671aCTb OLIEHKM

I/IHTepl'IpeTaI.H/IH JMIAHHBIX U MCIIO/Ib3OBAHME HAYYHBIX TOKA3aTEIbCTB /IS 110~
JTy9€HIs BPIBOJJOB

Konrtekct

MecCTHBIiI/HalMOHA/IbHBIN, CBA3b HAYKM U TEXHOJIOTHIA

YpOBEHD CIIOKHOCTHU

Cpennnii, Bo3pacT yyauuxcs 14-17 e, 9-11 kmacc

®opmar oTBera

3ajjaHme ¢ pa3BEPHYTHIM OTBETOM

O6bexT mpoBepKN

AHa/M3MpoBaTh, MHTEPIPETUPOBATb JAHHBIE M JIeNIaTh COOTBETCTBYIOLNE
BBIBOJIBI

Tum sHanus ITpouenypHoe
CucremMa OIleHUBaHUSA bamn Copepxxanue Kpurepus
1 Crenman MpaBUIbHBII BBIBOJ O CPaBHUTETbHON 3DPeKTUBHOCTI

HaHOTPYOOK KaK 6aKTepUIMHbIX 106aBOK V] 6aKTepUIMIbI pacmo-
JIOKEHBI 110 YMEHbIIEHNI0 3P HeKTUBHOCTY BO3AEACTBIA HA MUK~
POOpraHu3Mbl B IPaBUIbHOI ITOCTIE0OBATENLHOCTIL:

MYHT o0651aa10T BbICOKO aHTMMUKPOOHOI aKTMBHOCTDIO M 3HA-
unTenbHO cTabunusupyioT COXK 110 oTHOIIEHMIO K 6100 paXKEeHUIO.
¢ deKTUBHOCTD BO3MENCTBIS GaKTEPULUOB Ha
MMKPOOPraHM3Mbl YMEHbIIAETCS B PANY:

(MYHT + T9A) > MYHT > nan6osnee 4acTo UCIIONb3yeMblil 6aK-

TepULINT

0 [pyrue oTBeTHI

3aoaHue 4
CopeprkarenbHas dusmyeckme CUCTEMBbI
0671aCcTh OLIEHKM
KomniereHTHOCTHAs ITonnmanne 0COOEHHOCTEl eCTeCTBEHHOHAYYHOTO UCCTIEOBAHMA
001aCTh OLIEHKM
KonTekcrt MecTHBIIT/HaLlMOHAIPHBII, CBSI3b HAYKM 1 TEXHOJIOT M

YpoBeHb CTTO)KHOCTH

CpenHnii, Bo3pacT yyammxcs 14-17 ner, 9-11 kmacc

@opmMar oTBeTa

3ajjaHue ¢ pa3BEPHYTHIM OTBETOM

OGbeKT MpoBepKM

OmnuceIBaTh M OLEHUBATh CHOCOGBI, KOTOpbIE UCIONB3YIOT YYEHbIE, YTOOBI
obecreunTh HaIé&KHOCTD JAHHBIX U JOCTOBEPHOCTD OOBSICHEHNUI

Tun sHaHmMA ITpouenypuoe
Cucrema oLleHMBaHMS bann Copep)xanue Kpurepus
2 Ilasbl BepHble OTBETHI Ha 062 Bompoca.

ToBopuTcs, uTO:

a) HajMuye KOHTPO/IbHBIX 00PaslioB KaydyKOB HEOOXOAMMO MIist
TOTO, YTOGBI CPABHUTD MX CBOJICTBA CO CBOMCTBAMY KayIyKOB C [10-
6aBKamMy yIJIepOIHbIX HAHOTPYOOK 1 CllenaTh BBIBOABI 06 addek-
TUBHOCTMU BBefleHNMS N0OaBOK;

6) cpaBHeHMe CBOVICTB Kay4yKOB C J06aBKaMM YTTIEPOJIHBIX HAHO-
TPy6OK C HOpMATUBHBIMI IIOKa3aTe/AMMI, OTIPEJleIAEMbIMUTOCYAAP-
CTBEHHBIM CTAH/IAPTOM, HEOOXO/VIMO IS TOTO, YTOObI ONIPEMIENNTh
BO3MOYXHOCTb MCIIO/Ib30BAHMUS 9TUX KayYyKOB JIA M3TOTOB/IEHN
PE3MHOTEXHUYECKIX U3/E/NIL B COOTBETCTBUM C IPEbAB/ISEMbIMU
K HUM TpeOOBaHUAMU

1 HaH BeprIfI OTBET Ha OJIVH U3 IIOCTAB/JIEHHbBIX BOIIPOCOB

0 Jpyrue oTBeThHI
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3aoaHue 5

CopepxarenbHas Dusnyeckme CUCTeMBI

0671aCTh OLIEHKN

KoMmneTeHTHOCTHas ITonmmaHue 0cO6EHHOCTEN CTeCTBEHHOHAYYHOTO UCCIEOBAHUS
06/1aCTh OLIEHKHA

KonTekct MecTHbIV/HaIMOHAIBHBIN, CBI3b HAYKU ¥ TEXHOTOTHIL

YpOBeHb CIIOXKHOCTY

Cpennuit, Bo3pacT yvamumxcs 14-17 ner, 9-11 kmacc

DopmMaT oTBeTa

CI0XXHBIII MHO>KECTBEHHBIN BHIOOD

O6BeKT IpOBepKM

PacniosHaBaTh BOIPOC, MCC/IE[IYEMBINl B JaHHO eCTeCTBEHHOHAy4YHOI paboTre

Tun 3HaHMsA [Tpouenypnoe
Cucrema o1jeHMBaHUA bann CopepxaHue KpuTepus
1 Boibpana nocneoBaTeIbHOCTb 4, 5

ViccnenoBauus NONMMMEPHBIX KOMITO3UTHBIX MaTepHasioB IPOBO-
JMIUCH B LENAX ONpeJeNIeHNs 3aBUCUMOCTH UX MPOYHOCHU NPU
pacmsaxceruu (4) OT COOePIAHUS MHO20CTIOUHBIX YeNlepOOHbIX Ha-
Hompy6ok (5)

Jlpyrue oTBeTHI




METOANYECKUE PEKOMEHOALUU

HecMOTpst Ha TO YTO CETOAHS CYLIECTBYET JO-
CTAaTOYHOE KOMMYECTBO 3aJIaHWil, HalpaBIeHHbIX
Ha GOpMUpPOBaHME U OLIEHKY eCTeCTBEHHOHAYYHOI
IPaMOTHOCTH, KOTOpbIe Pa3MeleHbl Ha MHTEPHeT-
caifTax’’ WM cofep)xarcs B mocobusax m c60pHu-
Kax¥, y y4uTenss MOXeT BO3SHMKHYTb Heob6Xopu-
MOCTb WJIM XKeJTaHe CaMOCTOSITE/IbHO paspaboTaTh
nogo6uble 3amaHusa (3/71eMeHThl TAKUX 3aJaHuii).
Kak >xe mpuctynmuThb K ux cospganmio? Ha uro cne-
fyeT oOpaTTh BHMMaHMe? y

Heob6xouMo cpasy npenynpeanThb, YTO COCTaB-
JIleHye 3afaHuil B hopMare MeX/TyHapPOIHBIX UCCTIe-
JIOBaHMII KauecTBa 06pa3oBaHMsA — 3ajla4ya OueHb He-
IPOCTasi, YPe3BBIYAMHO TPYHOEMKas, Ipenronara-
IOL[asl Ha/IM9Me Y YIUTeNs KaK UIMPOKOTO HayYHOTO
¥ O6LIEeKYIbTYPHOTO KPYTo30pa, TaK M YBEPEHHOTO
BIaJIeHUs] METOAMYECKMMM KOMIIeTEHLIAMM.

CoBepIleHHO 04eBMU/IHO, YTO HeNb3s IaBaTh pe-
KOMEH/JaLllMy 10 KOHCTPYMPOBAHMIO 4ero-nmbo -
6ynp To moboit mpubop, 060pysoOBaHNe, TEXHONIO-
TMYeCKMI IPOLecC NN, KaK B HAIIEM CTydae, KOM-
IJIEKCHBIE 3a[JaHMsA, — He IO3HAKOMUB pa3paboTyn-
KOB C MIX Ha3Ha4YeHueM 1 ocobenHoctsamu. [Toaromy
IpeXxfie BCETO BBIJENNM XapaKTepHble 0COOEeHHO-
CTU 3aJlaHMil, HATIpAaBJIeHHBIX Ha GopMupoBaHue/
OLIEHKY eCTeCTBEHHOHAYYHOI IPaMOTHOCTI, CChI-
JIaThCsl HA KOTOpBIe MBI OyzieM, laBass peKOMeH/Ia-
1MUY TI0 UX paspaborTke.

1. Bo-mepBbIX, emé pas OTMETUM, 4YTO 3afia-
HMsA, HalpaBleHHble Ha (OPMUpPOBaHME/OLEHKY
€CTeCTBEHHOHAYYHO! TI'PaMOTHOCTM, OT/IMYAIOT-
¢S OT TUIIMYHBIX Y4eOHBIX 3a/JaHMII TTO OT/eIbHBIM
IIKO/IbHBIM ITIpeaMeTaM - usuke, Xumuu, 6mo-
nornu. OTO CIOXKETHbIE 3afjaHus, 00beIVHEHHbIE
B TeMaTn4eckue 6/10KM U IOCTPOeHHbIe Ha OIyca-
HUY KaKoi1-1n60 peanbHOIl >KU3HEHHO CUTYyaIuu,
npolecca Wi sineHus. biok 3aganmii fomkeH co-
Jiep>KaTh HECKOJIBKO BOTIPOCOB-3a/JaHMIL, MMEIOIIX
OTHOLIIEHME K ONMMCaHHOMY cioxeTy. Takum obpa-
30M, 9TV 3aJaHUs SABIAIOTCA KOMIUIEKCHBIMU U
CTPYKTYPUPOBAHHBIM.

Utak, cHauanma Hajj0 BBIOpPATh CIOXKET, T. €. CO-
fiep)KaHue, Ha Marepuaze KOTOporo OymeT KOH-
CTPYMPpOBAaThCA KOMIUIEKCHOe 3asianue. I1pu Bbi60-
pe CIoKeTa CIeflyeT YYUTBIBATh TAKXKe COflepyKaHme
COOTBETCTBYIOIMX 0OpasoBaTEeNbHBIX IPOTPaMM,
BO3PacTHbIE OCOOEHHOCTM YYAIUXCSA M UX VHTe-
pechl, B TOM YMC/Ie BBIXOAAIINE 32 PAMKM Y4eOHBIX
puctuinH. IIpu 9TOM, KOHEYHO, cofiep)KaHue 3a-
JaHUI He JO/DKHO OCHOBBIBATHCA HAa CUTYAIMAX,
HapyLIAIOMMX [TpaBa yeloBeKa.

CopepyxarenbHble 06macTvt 3afiannit opManbHO
MOTYT COOTHOCHUTBCA C TPEeIMETHBIMM 3HAHMAMM:

«Dysnuyeckye CUCTEMbI» — 3TO IPEUMYILECTBEHHO
Mmarepuan Gusuku u xumun, «KuBble cucTeMpl» —
6uonorun, «Hayxu o 3eme u Bcenennoii» — reorpa-
¢un, reonornn, acrpoHomuu. OfHAaKO IIPUBETCTBY-
10TCA 3a[jJaHNs, KOTOpPble MMEIOT MeXIIPeJMeTHbINA
XapakTep, MHTErpUpYIOlye eCTeCTBeHHOHAy4HbIe
(v He TONBKO!) 3HAHWSA YHAI[UXCA.

2. lanee crnefyeTt npofiyMaTh KOHTEKCT, B KOTO-
PBIii IOMEIAI0TCA ONMCaHHbIe cUTYanyy. KoHTekcT
NO3BOMAET YYalIMMCSA TIPUMEHUTDH MMEIMECs
Y HUX 3HaHUA B OT/IMYHON OT y4eGHO peanbHOM
curyauuu u ybeutbes B ux Heobxopumoctu. Kon-
TEKCTaMU MOTYT ObITh:

e 3]JOpPOBbE;

o IIPUPOJHbIE PECYPCHI;

o OKpY)Kalolas cpefia;

e OIACHOCTU U PUCKU;

o CBA3b HayKV U T€XHOJIOTHIL.

B paMKax 9TMX KOHTEKCTOB MOXXHO IPEIOKUTD
CNIefyIOUIYIO, JIaJieKO He TIO/IHYI0 TeMaTHKY 3aja-
HUIT 11 GOPMUPOBAHNUA/OLIEHKM eCTeCTBEHHOHa-
YYHOJM I'PaMOTHOCTIH:

o 3[I0POBbE U 3[JOPOBBIT 06pa3 >KU3HM;

e PpalMOHATbHOE IUTAHNE;

o 3arpsisHeHNe BO3/lyXa, BOJOEMOB, TOYBBI;

e 3aIMTa OKPY)KAIOLIEN CpeIbl;

o TIPUPOJHbIE PECYPChl M UX PALMOHANBHOE MC-
IO/Ib30BaHNE;

e O9HepreTmka u Bo300OHOB/sAeMbIe (a/bTePHATUB-
HbIe) BUJIbI SHEPTUM;

o B3aMMOCBA3b PUNYECKUX, XUMUIECKUX U 610-
JIOTMYEeCKUX CUCTEM U IIPOL[ECCOB;

o HOBBIE IIPOMBIILIEHHbIE TeXHOIOT;

o HOBbIE Hay4HbIe JOCTVOKEHNS ¥ OTKPHITUA U JIP.
VIMeHHO 3TM TIpO6NEeMBI pPacCMATPMBAIOTCA

B NPEACTAB/IEHHBIX B IAHHOM ITOCOOMM CIOXKeTax

KOMII/IEKCHBIX 3a/laHMUIA.

3. XenarenbHo paspabaThiBaTh 3aJaHNsA, OCHO-
BY /11 KOTOPBIX COCTaB/IANIT /IBa TMIA HAYYHOTO
3HAHMA, A UMEHHO:

o colepicamenvHoe 3HaHUe, TO €CTh 3HaHME Hay4d-
HOTO COfiep>KaHM s, OTHOCAILETOCA K yKe YIIOMM-
HaeMbIM IIPVHATBHIM B MEXJYHapOJHBIX MCCTIe-
JOBaHMAX KayecTBa 0Opa3oBaHUsA MPeIMETHBIM
obnactam («Dusmueckme cucremsl», «KuBbie
cucrembi» 1 «Hayku o 3emie n Bcenennoi»);

» npouedypHoe 3HaHue, TO eCTb 3HAHUE Pa3HOO-
6pasHBIX METOJIOB, UCTIONIb3YEMBIX II/ISl TIO/TyYe-
HUs HAay4YHOTO 3HAaHUA, a TaKXe 3HaHMEe CTaH-
IapTHBIX MCCIeOBaTeNbCKUX Mpouenyp. Otme-
TUM, YTO 3aJJaHNs Ha MaTepuase MporesypHoro
3HAHMA BBI3BIBAIOT 3aTPYAHEHNUA Y POCCUMCKUX
LIKOJTbHUKOB, CII€J0BAaTe/IbHO, UM HEOOXOmMMO
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ymenutb ocoboe BHuMaHue. Takme 3amaHMA

MOYKHO IIOCTPOUTD Ha OCHOBE ONMCAHNs IKCIIe-

PUMMEHTAIbHBIX UCCIE0BATENbCKUX PaboT, HO-

BBIX HayYHBIX JIJAHHBIX, COJlep)KallMXCA B Hayy-

HBIX JIM HAy4HO-TIONY/IAPHBIX CTaThsX. Ilpm

3TOM ciefiyeT u3beraTh JDKeHAay4HOU MHGOP-

Mauuu, KOoTopas B M3OBITOYHOM KOTMYECTBE

Coflep>XXUTCA B MHTepHeTe. Vcronbsyemas MH-

dbopmarys jo/mkHa 6bITH aOCOMOTHO JOCTOBEP-

HOM, ¥, KOHEYHO, €€ HeoOXOAMMO ajanTupo-

BaTh, YTO MHOI7IA MOXKET IPEACTaBIATh 3ajady

He 13 JIETKUX.

4. BayxHO NpeyCMOTPEeTh YPOBeHb, Ha KOTOPOM
MOXKeT pacCMaTpMBAaTbCsA KaXKflas M3 CUTyallMit.
BoifienAioT Tpu TaKux ypOBHA:

o JIUYHOCMHDLI, TO €CTb 3aTparuBalolINIl MHTE-
pecs! 1 Ipo6/IeMbl CaMMX YYAIIUXCS, UX CEMbMH,
npyseir;

o MECMHBLU/HAUUOHANIbHBIL, TO €CThb CBSI3aHHBIN
C ONpefieNIEHHON TePPUTOPUEN, YUNTHIBAIOINI
B TOM YMCJIe perMOHa/IbHbIe IIPO6/IeMB;

o 27100a/1bHbLll, TO €CTh ONMCHIBAIOLIIL ABJIEHUS U
IIPOLECChI, TPOUCXONIAIINE BO BCEM MUPE.

5. IIpucTymas K COCTaB/I€HIIO BOIIPOCOB-3a/IaHMIT
K OIMCAHHON CUTyalMy, HeOOXOAMMO y4ecTb KOM-
NeTeHIVY, COCTAB/IAIIINE €CTEeCTBEHHOHAYYHYIO
IPaMOTHOCTb, Ha (popMIpoBaHMe/O1eHKY KOTOPBIX
OHM HampasjieHbl. KoMneTeHum pesicTaBiAoT Co-
60i1 HabOp KOHKPETHBIX yMeHMit, GOpMUPyeMBbIX/
IpoBepsAEMbIX 3ajlaHueM. BbilensaioT Tpy 0CHOBHbIX
BUJIa KOMIIETEHLIMIL: HaydHOe 0O'bsCHEHNE SBJIEHMI,
MOHMMaHMe OCOGEHHOCTEll eCTeCTBEHHOHAyYHOTO
VICC/IeJOBaHM, VHTEPIPeTALs JAHHDIX ¥ UCIIO/Ib-
30BaHME€ HAy4YHbIX [JOKA3aTENbCTB LA IOTy4eHUS
BBIBOJIOB. B CBOI0 ouepesib B KaKIOM BUJE KOMIIe-
TEHLIMIT MOXKHO BBIJIEUTD Gorlee y3Kue yMeHus, Ha
dbopmmpoBaHMe/O1eHKYy KOTOPBIX HAIpaBIeH KaxK-
AbIII BOIIpOC-3ajjaHue. PaccMOTpuM ati yMeHMsA U
IpUBENEM ONMCAHMe 3aJJaHNI1 B COOTBETCTBUH C yKa-
3aHHBIMY KOMIIETeHIIMAMMA.

KommereHuus «HaydyHoe OOBsCHeHNE sBIIe-
HU»:

o Ilpumensamov coomeemcmsyroujue ecmecmeeH-
HOHAYYHble 3HAHUSA ONA 00BACHEHUS S67eHU.
B 3apmanum cnepyer onmcatb CTaHAAPTHYIO CH-
TYalLuIo, 1A 0OBACHEHUA KOTOPOIi JOCTAaTOY-
HO IIPUMEHUTb COOTBETCTBYIOIME ITPEIMETHDIE
3HAHUA.

o Pacnosnasamv, uUcnonv3osamv u c030a6amv
00BACHUMEeNbHbIE MOOENU U NPedcmasieHus. 3a-
IaHMe O/DKHO ONMChIBATh HECTAHAAPTHYIO CH-
TyaLyIo, Jy1sl 00BACHEHUA KOTOpoii e€ Tpebyer-
cst peo6pa3oBaTh B M3BECTHYIO MOJIETb.

o Jlenamv u Hayuno o060cHOBbIBAMb CcOOMBEM-
cmaeyrouue npoeHo3vl. B 3aannm Ha OCHOBE II0-
HYMaHUS TIPUYMH ABJIEHUA WINM TIpolecca

IIKO/IBHUKY IIpeMIaraeTcsi 0060CHOBATb Jlaib-

HEeIINIT X0 COOBITHIA.

o Ob6vscHamv npuxyun O0eicmeus MmexHU4ecko-
20 ycmpoticmea unu mexuonozuu. B 3amaHun
IIKO/IBHUKY ClIefyeT 0OBACHUTD, HA KaKMX Ha-
YYHBIX 3aKOHaX (sIB/IEHNMSIX) OCHOBaHa pabora
TOTO /I MHOTO TEXHMYECKOTO YCTPOCTBA MK
TEXHOJIOTUM.

KommeTeHums «IMOHMMaHMe OCOGEHHOCTEN
€CTeCTBEHHOHAYYHOTO MCCIEIOBAHMAN:

» Pacnosnasamv eonpoc, uccnedyemovili 6 0aHHOU
ecmecmeeHHOHay4Holi pabome, u popmynupo-
samv uenv uccrnedosarus. Ilo KpaTkomy omm-
CaHMIO XOJIa MCCIIEOBAHNSA IIKOIbHUKY HYXHO
copmynpoBaTh €ro 1eb.

o Ilpednazamv unu ouenusamv cnocob Hay4Hozo
uccnedosanus 0anHozo éonpoca. B sajanum cre-
AlyeTOnucaThIpobiemy,aydaleMycsa HeoOXom-
MO IPE/IOKUTD M/IM OLEEHUTD UJIEI0 MCC/Ie[oBa-
HMA, C IOMOIIbI0 KOTOPOTO 9T Ipo6ieMa MoKeT
OBITH pellleHa, a TAKXKe ONICaTb OCHOBHBIE 3Ta-
IIbI 9TOTO UCC/IEJOBAHNAL.

o« Budsuzamv o6wacHumenvHole eunomesvl u npeo-
n1az2amov cnocobvt ux nposepku. B 3aaHNI MOXKHO
omucarb Kakoe-11bo siB/IeH e, a yJalieMycs Halo
BBIJIBUHY Th TMIIOTE3bI, O3BOJIAIOIVE OOBACHUTD
9TO sIBJIEHME, & TAKXKE IPEJIOKUTD CIIOCOOBI MX
TIpoBepKu. [UIIOTe3bI MOTYT COepXKaThCs B Ca-
MOM 3aJIaHVM, B 9TOM C/Ty4ae yYalluics JO/DKeH
TIPEJJIOXKUTD TOJIBKO CIIOCOOBI MX IIPOBEPKI.

o Onucvieamv u oyenusamv cnocobvi, Komopvie
ucnonv3yiom yuéHole, 4umobv. obecneuums Ha-
0EMHOCMb OAHHBIX U 00CMOBEPHOCIb 00BACHE-
Huti. B 3ajaHuy crieyeT npemjioKuTh ydaleMy-
¢l OOBACHUTD, C KAKOI1 Le/IbI0 B MCC/IEIOBAHUM
NPUMEHAIOTCSA ONpeNieNIEHHbIE TIEMEHThl MC-
cregoBaHus (HampuMep, KOHTPO/IbHAS TPYIIIIA,
KOHTPOJIbHBIIT 06pasert u ip.).

KoMmnereHuusa «MHTEpIpeTanys JaHHBIX ¥ MC-
N0/Ib30BaHNe HayYHBIX JOKA3aTe/NbCTB /i IO/y-
YeHNUsA BbIBOJIOB»:

« Ilpeo6pasosvieamv 00Hy dopmy npedcmaesneHus
OanHbix 6 Opyzyt0. 3ajlaHue JTO/DKHO COZIepXKaTh
nHpopmaiyio B popme Tabmuiisl, rpaduka, cxe-

- MBI, PUCYHKA, @ yYalleMyCcsl IIPM BbIIOTHEHUN

3ajjaHusi HeobXonumo IpeobpasoBaTh OJHY
dbopmy npeacraBneHus MHGOPMALUK B APYTYIO
(Hanpumep, TaGNMUYHYIO B rpadmuecKyio).

o AHanusuposamv, uHmepnpemuposams OaHHbie
u denamv coomeemcmeyrouiue 6vi600bl. 3aja-
HME JO/DKHO COfiepXKaTh MHPOpMALMIO, Ipef-
CTaBJIEHHYIO B pa3aM4HbIX opmax (rpadukmu,
TabnuIbl, PUCYHKM, reorpapuyeckue KapTsl,
cxempl 1 1p.). Ha ocHoBe aroit mndopmanum
y4aiiemycsi Tpebyercsa copMyIMpoBaTh COOT-
BETCTBYIOLIVI€ BBIBOJIbI.



o Pacnosnasame donywieHus, 00Ka3amenvcmea u
PAccysOeHus 6 HAyuHbIX mekcmax. Ydauemy-
Cs TpeJIaraeTcs BBIABUTD, CHOPMYIMPOBATH
VIM OXapaKTepu30BaTh HOINYLIEHNA, Ha KOTO-
PbIX CTPOUTCS HayYHOE PACCYXK/ieHNe, BBIABUTD
TUIT HAyYHOTO TeKCTa (Jl0Ka3aTembCTBO, paccy-
JKJIeHMe, JOIYILeHME). _

o OueHusamv ¢ HAY4HOU MOUKU 3PEHUS apey-
MeHmbL U 00KA3AMeNbCMea U3 PasaudHbIX UC-
MOYHUKOB (Hanpumep, u3 2a3emol, uHmepHe-
ma, JypHana). 3ajaHne MOXKHO IIOCTPOUTDH Ha
OCHOBE Hay4HO-IIONY/IAPHOTO TEKCTa, coobiie-
Huit CMM. Yuamemycs ciefiyer OLieHUTD C Ha-
Y4HOII TOUKM 3peHMsA UX KOPPEKTHOCTD, JOCTO-
BEPHOCTD 1 yOEeAUTENbHOCTD.

6. K KaXJi0My CIOKeTy C/IeflyeT COCTaBUTb MU-
HMMYM TpPY 3ajlaHNsA, KOTOpble MOTYT ObITH pas-
HOOOpa3HbIMU TIO popMe: C BBIGOPOM OJHOTO WK
HECKO/IbKMX IIPaBU/IbHBIX OTBETOB, Ha COOTBET-
CTBUE JIByX MHOXXECTB, C KPaTKMM OTBETOM, C pas-
BEPHYTBIM oTBeToM. Kaxpoe safanyme OKHO
COTIPOBOXK/IATbCS KPUTEPUAMU OLEHMBAHMA VX
BBIIO/IHEHNA. IIpy 3TOM I OLeHKM 3afaHuii
¢ BBIOOPOM OTBETa M KPAaTKUM OTBETOM PEeKOMEH-
JiyeM TIPUMEHATD JUXOTOMUYECKYIO IIKa/Ty OIL[eHN-
BaHMs, TO €CTh: «1» — BepHbIil O0TBeT, «0» — HeBep-
HbIVl oTBeT. [ly1 3amannii ¢ pasBEPHYTHIM OTBETOM
ClefyeT IpeaycCMOTPeTb MCIO/NIb30BaHNe Creny-
IOIMX BAPMAHTOB: BEPHbIl OTBET, YACTMYHO IIpa-
BUJIbHDBIN OTBET, HEBEPHBII OTBET.

7. Ilpu paspaboTke 3afaHMil ClefyeT ompee-
JIUTH VX O3HABATeIbHbIE YPOBHM (YPOBHMU CIOXK-
HOCTM), KOTOpPbIE ONpeeNAI0TCs COYeTaHneM I10-
3HABATE/NbHBIX IECTBUIL, HEOOXOAMMBIX yYEHMKY
JUI BBITIOTHEHNA 3aJjaHus. MOXKHO BBIJIE/IUTD CITe-
iyIoliiye II03HaBaTe/IbHbIe YPOBHM:

— HU3KUL ypoeeHb TIPENNoaraeT BBHIIOTHEHNE
IIPOCTOI OJIHOIIATOBOJ TIPOLeAYpHl (Hampumep,
pacrosHath (paKThl, TEPMUHBI, TIOHATHA, HANTH B
tabmmie Wi Ha rpaduKe eJVHCTBEHHYIO TOYKY,
cofeprkaliyio Heobxoumyio nHdpopMaIuio, 1 1p.);

— cpedHuil ypoeeHb TPEAIIONaraeT HECKOIbKO
IIaroB /ISl BBIMOTTHEHMA 3a[jaHuUsA, IpeaycMaTpu-
BaeT MCIIOIb30BaHME U IIPUMEHeHNe He0OX0MMO-
rO 3HAHUSA JUIA ONMVCAHMA WM OOBACHEHUA sBIe-
HIIT, yMeHVe BBIOMPaTh COOTBETCTBYIOINE IIPOLie-
Iypbl, MHTEPIPETUPOBATh WIM MCIIO/b30BATh Ha-
6OpBI JTaHHBIX B ByJie TaO/IuIL My rpadyKoB;

— BblcOKULl YposeHb TpebyeT aHANM3a CIOXKHO
nndopmaiuy, ymenus o6061maTh 1 060CHOBBIBATDH
eé, GopMy/IMpOBaTh BBIBOJIbI HA OCHOBE Pa3HbIX MC-
TOYHMKOB MH(OPMaLNy, IpeJaraTh IjaH penle-
HYS IPO6TIEMBI.

8. 3aBepuras paboTy Haj 3alaHUAMMU, CIIEyeT
COCTABUTDb XapPaKTEPUCTUKY KaXK/IOTO U3 HUX, KOTO-
pble BKTIOYAIOT:

coflep)KaTeNIbHYI0 ¥ KOMIIETEHTHOCTHYI0 0671a-

CTH OL|eHKN;

e KOHTEKCT, B KOTOPBIN IOMEIEHO COfiep)KaHue
3aflaHNA;

e YPOBEHb C/IO)KHOCTM 3a/JaHMs;

« ¢opmar oTBeTa Ha 3a/]aHNE;

o 0o0bekT mpoBepku (ymeHus, Ha popmupoBaHme/

OIIEHKY KOTOPBIX HAIIPaB/IeHO 3a/jaHMe);

e THUII HAYYHOTO 3HAHMA, HAa MaTepyuaje KOTOPOro

COCTaBJIEHO 3a/]aAHNE;

o CHUCTeMy OLleHMBAHNS 3aJJaHNA.

B Hacrosmem mocobuy Bel MOXKeTe HaifTH I10-
HoOHbIE XapaKTePUCTUMKY, KOTOPHIMU COIPOBO-
XKJAIOTCA BCe 3a/laHMA.

V1 KOHEYHO, BaYKHO TaK)Ke IPOJyMaTh Ha3BaHUe
KOMIIIEKCHOTO 3aiauus1. OHO JO/DKHO OBITh EMKMM,
MHTEPECHBIM M 0 BO3MOXXHOCTHU IPOOIEMHBIM —
TaKuM, YTOOBI IPKB/IEYb BHUMAHME YYAIIMXCH
¥l 3aMIHTEPECOBATh MX. ITO ell€ OffHa 0COOEHHOCTD
KOMIUIEKCHBIX 3aJJaHNUII ¥ UX OT/IMYMe OT 3aJlaHMuii
TUIINYHBIX, Y4eOHbIX.

9. Kak npumeHATh paspaboTaHHblE 3aaHUA?
O6 3TOM MBI YK€ yIOMMHamu (CM. IpeucioBue
HACTOSIIEro mocobus), a MMEHHO: 3alaHus MOX-
HO MCIIONTb30BaTh HAa PA3HBIX 3Talax ypokKa U BO
BHEYPOUYHOE BpeMs, IPUIEM Kak ¢ popMupyIomiei,
TaK M C IAMATHOCTUYECKON 1[e/IbI0, TPV 3TOM BaX-
HO TPaBWIbHO OPTaHM30BATh y4eOHBIN TIpoIiecc.
C aToi 3afavest yunTesnp, 6€3yCTOBHO, CIPABUTCA.

Henb3s He OTMETUTb, YTO TOC/IEJHUE MEXMTY-
HapOJIHbIe MCCIeJOBAHUA KayecTBa 0Opa3soBaHMsA
IPOBOJATCA Ha KOMITbIOTEPHOI OCHOBE, B TOM YMC-
Jle C UCMO/Ib30BAHMEM MHTEPAKTUBHbBIX 3ajlaHMIL,
4TO emjé 6osee yCIOXKHAET MPOLECC MX Pa3paboTKM.

B sakmioueHme HAaIlOMHMM, YTO 3a[jaHusA, Ha-
npaB/ieHHble Ha (OpPMUpPOBaHME eCTeCTBEHHOHaA-
YYHOI IPaMOTHOCTH, He NPOTMBOpedYaT TpeboBa-
HusaMm OPT'OC, a Haxo#ATCSA B ITOTHOM COOTBETCTBUM
¢ Humu. Takoil BBIBOJI MOXKHO CJle/laTh, CPAaBHUB
TpeboBaHMA K 0Opa3oBaTe/NIbHBIM pe3y/IbTaTaM,
chopmynuposanubie Bo PT'OC ocHoBHOrO 06111610
o6pasoBaHusA, ¥ KOMIIETEHILINN, KOTOPBIE COCTABIA-
I0T €CTeCTBEHHOHAYYHYI0 TPaMOTHOCTb B KOHTEK-
CTe MEXIYyHapOJHbIX UCCTIEOBAHMIT KayecTBa 06-
pasoBaHMA.

OueHb HajieeMcsl, 4TO Halle mocobue IMoMoxer
y4uTeNnsaM pasobpaTbCca B CYTM M Ha3HaYeHMM 3a-
maHuit B (opmaTe MeXIYHapOIHBIX MCCIef0Ba-
HUIT KauecTBa 06pasoBaHuA. Bo3aM0oXXHO TakxKe, 4TO
KTO-TO M3 IEfJarOrOB PUCKHET M BO3bMET Ha cebs
CMeJIOCTb pa3paboTarh MOJKOOHBIE 3aJaHNsA, YIUTHI-
Basi TP 3TOM He TOJIbKO MX JMJAKTHUYECKNUe 0COo-
6eHHOCTH, HO U crenudUKy pernoHa, obpasona-
TEJIBHOTO YYpeXpeHus, Mpodus obyuyenus crap-
IIEK/TACCHUKOB.

Kenaem ycnexos!
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