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NOACHUTEJIbHAA °

Poccuiickaa ®epepaunsa ¢ 1990-x ropos npu-
HUMAaeT aKTMBHOE yJacTye B MeXIYHapOJHBIX JC-
ClIefloBaHMAX KadecTBa obpasoBaHusA. Cpemyu HUX
Hambosee aBTOPUTETHBIM ABJIAETCA MCCIIEOBa-
Hie PISA (Programme for International Student
Assessment), KOTOpoe IIPOBOANUTCSA OAVH Pa3 B TpU
rofa no yHunuaruse OpraHmsanuy 9KOHOMMYE-
ckoro corpygamdectBa u passutusa (O9CP). Iro
KpYIHellas MeXJyHapojHas IIporpaMma OlLieH-
KI 00pa3oBaTe/NbHBIX Pe3y/IbTaTOB IMIKOJTbHUKOB.
KiroueBoit Bompoc ucciefoBanus — 001ajaoT Iu
15-1eTHNe y4amuecs, IOMy4uBIINe obIee 06:3a-
TelIbHOe 00pa3oBaHMe, 3HAaHUAMY Y YMEHUAMY, He-
06XOAVMMBIMI UM JJIsI IOTTHOLIEHHOTO (PYHKIIMOHY-
poBaHus B ob1jecTse’.

Mccnenosanne PISA okasbiBaeT cepb€3HOE BO3-
IelicTBUe Ha oOpas3oBaHMe BO BCeX CTpaHAX, ydya-
CTBYIOIIMX B 3TOII MpOrpaMMe, B TOM 4ucie B Poc-
cun. Poccusa npuHMMaer y4yacTue B 9TOM MCCIENO-
BaHuu ¢ 2000 ropga, T. €. ¢ CaMOro IepBOro roja ero
IIPOBEJEHNA. YYacTMe POCCUICKNX IIKONbHUKOB B
VICCTIe[JOBAHMM [TO3BOJIACT IOTYYUTh MHPOPMAIINIO
0 COCTOSIHMU 0Opa30BaTeNbHON CHCTEMbI B HaIIel
CTpaHe B CPAaBHEHMM C IPYTUMU CTPaHAMU MMPA U
Ha OCHOBE IIO/IyY€HHBIX PE3Y/IbTaTOB C/IE/IaTh BBI-
BOJIbI O HAIIPABJICHUY PAa3BUTHsI 0Opa3OBaHUA.

B uccnemoBanmy PISA oljeHKa HaBBIKOB yda-
IIMXCs IPOBOJAUTCA IO TPEM OCHOBHBIM HaIlpaB-
NeHUAM (QYHKIVOHAJIbHOM TPaMOTHOCTY: YUTa-
TE€/IbCKOJ, MaTeMaTN4YecKOil M eCTeCTBEHHOHAydY-
HOJI TPaMOTHOCTN. B mccremoBaHme TakKe BKIIIO-
YalOTCs MHHOBAL[MOHHbIe OO/IACTV OLCHUBAHMNS,
a UMEHHO: «pelleHne mpobmem» (B 2015 romy),
«r7obanpHble KoMneTeHuun» (B 2018 ropy), «kpe-
aTMBHOE MblIlIeHue» (I1aHupyetcsa B 2022 roxy).
Kpome TOro, HeKOTOpbIe CTpaHbI, B TOM uncine Poc-
CIisA, IPUHYMAIOT yYacTVe B OLeHNBAHUY PMHAHCO-
BOJI I'PaMOTHOCTH IIKOJIbHIKOB.

EcrecTBeHHOHay4Has I'PaMOTHOCTb HapsAny c
YUTATETbCKONM 1 MaTEMaTUYECKOJ TPAMOTHOCTBIO —
OJHO M3 BeAYUMX HaIpaBJeHMI MCCIefOBaHUA
PISA. Kakumy yMeHUAMM [JOIDKEH 06/1afjaTh 4eyo-
B€K, BIAJICIONII €CTeCTBEHHOHAY4YHOI TPaMOTHO-
ctpio? CormacHo marepuanam PISA, ecrecTBeHHO-
HAy4HO TPAaMOTHBIN 4e/IOBEK yMeeT Hay4HO 00bsAC-
HATD ABJICHV, IOHMMATb 0COOEHHOCTH eCTeCTBEH-
HOHAy4YHOTO JCCIENOBAaHMSA, MHTEpPIpPETHPOBATh
TAaHHbIE U UCIONIb30BaTh Hay4dHbIE OKa3aTelbCTBa

SATNMNCKA

JUISI IOHMMAaHMsI OKPY>KAIoIIero Mupa 1 o0bscHe-
HMA TeX U3MEHEHUII, KOTOPble BHOCUT B HETO Ye/IO-
Bek>.

B 2000 romy, xorma mccnegosanme PISA crap-
TOBAJIO, B HEM NPUHANN y4yacTie 32 CTpaHbl MuUpa.
YpoBEHb €CTECTBEHHOHAY4HOJ TI'PaMOTHOCTM POC-
CUJICKMX YYalUXCA OKasajcsad HU3KuM: 26-29-e
MecTa. B 2018 ropy B mccnefoBaHuyM y4acTBOBAJIN
LIKONIbHMKY U3 79 cTpaH. Pesynbrarbl poccuiicKux
HIKOIbHMKOB II0 €CTeCTBEHHOHAYYHON TI'PaMOTHO-
CTV BHOBb HeyTemmTeNnbHbl: Poccus sansama 30-36-¢
MeCTa, MPAKTUYECKN He M3MEHMB MO3ULVUM B Peil-
TMHTe CTPaH-y4acTHuUIl. Takum o6pasoM, HOIOXM-
TE/IbHOJ AMHAMUKV B (GOPMUPOBAHMUYU €CTeCTBEH-
HOHAYYHOJ I'PaMOTHOCTH POCCUICKIX IIKOIbHIKOB
MOKa He HAO/TIoaeTcsl.

[TprumHBI TakuMxX OOMIHBIX pPe3y/IbTaTOB IKC-
IePThl CBA3BIBAIOT C Te€M, YTO TPAJULIUM OTede-
CTBEHHOTO IIKOJIBHOTO eCTeCTBEHHOHAYYHOTO 00-
pasoBaHNMs B OCHOBHOM Halpas/ieHbl Ha popMupo-
BaHIeE aKaJ[eMIYeCKOTO 3HaHMIA, a B MCC/IeIOBAHUN
PISA onenuBaloTcsa He IpeMeTHbIE 3HAHNA U YMe-
HUs, @ CIIOCOOHOCTh MCIONb30BAaTh MX B pasjny-
HBIX K/3HEHHBIX CUTYalMAX, 4YTO OTPa’kaeT COBpe-
MeHHbIe TEHJIeHLM! B OIleHKe 00pa3oBaTe/IbHBIX
noctypkeHuit. OfHAKO 9TOM CTOpPOHE OOy4YeHus B
POCCUIICKON LIKOJIE YAENAETCA HEJOCTATOYHO BHI-
MaHMsA. Hamy IKOMBbHMKY MCHIBITBIBAIOT 3aTPyh-
HEHMS IIPU BBIIOJTHEHUN 33/IaHUI, B KOTOPBIX He-
00XO/1IMO UCIIO/Tb30BaTh MH(OPMALVIO, IIPEJICTaB-
JICHHYIO B TabIMIaX, AMarpaMMax, cxeMax Wil pu-
CYHKaX, aHAJIM3VPOBATh UM CPAaBHUBATb PE3Y/Ib-
TaThl €CTeCTBEHHOHAYYHBIX MCCIeHOBaHMIl, 060-
CHOBBIBATb CBOIO TOUYKY 3p€HNA, VICIIONb3ys Hayd-
HYIO0 apryMeHTaIuIo, TpebyeTcsl JaTb OTBET B CBO-
6onHoit popme. Poccmitckme ydamguecs: yCIelIHo
BBINIOJIHAIOT 33[JaHN Ha BOCIIPOU3BE/leHNE 3HAHUN
B IIPOCTBIX Y4eOHBIX CUTYaLMAX, HO 3aTPYSHSIIOT-
Csl IPUMEHNTD UX B HE3HAKOMBIX CUTYAIVAX, O/U3-
KX K peanbHoit xusHu. [llupora Bocnpusarus sa-
Jiad, TBOPYECKUII TOAXON K UX pelleHno, obpaie-
HIE K 3[JpPaBOMY CMBICTTY, «IIPUK/Ia[JHOI» XapaKTep
MBIILIJIEHNA — 3TO TO, YTO B TUIIMYHON POCCUIICKON
LIKOJIE Pa3BUBAETCA HE C/IMIIKOM YCIIELIHO.

Taxum obpasom, ceropusa B Poccun cymectyer
mpobreMa MOBBIIIEHNsI KadecTBa eCTeCTBEeHHOHaA-
Y4HOTO 00pa3oBaHMs, IPUCTYIIATh K PEIIeHNIO KO-
TOPOIJI CIEAYeT, HA4MHasA YK€ C Hada/IbHO IIKOJIBL.

NMOACHUTEJIbHAA 3ATNNCKA



NMOACHUTEJNIbHAA 3ANMNCKA

AKTya/IbHOCTD pelleHNs 9TON IIpo6IeMBbl CBs3aHa
TaKXe C HeOOXOAMMOCTBIO BBIIIONHEHNs TpeboBa-
HUI, U3T0KEHHBIX B yKas*,ax3 IIpesupenta Poccuii-
ckoil Pemepanun, COIacHO KOTOPbIM K 2024 romy
Poccusa gomxHa BoiiTy B uncio 10 cTpaH Mupa o
Ka4yecTBY LIKOJIbHOTO 00pa3oBaHuA.

Copnep>xkaHne mpeJaraeMoro BHUMaHUIO YUTa-
Tejlell T0COOMsA YIUTBIBAET CIOKUBIIYIOCS B POC-
CUIICKOM eCTeCTBEHHOHAyYHOM OOpasoBaHUU CU-
TYyalMIo ¥ HOCTPOEHO B COOTBETCTBUY C IMPUHIIN-
IaMu, KOTOpbIe JieK/IapupyeT MeX/[yHapogHOe ViC-
cnemoBaHue KadectBa obpaszoBanus PISA. B moco-
Oue BKIIIOYEHBI pasHOOOpasHble No ¢opMe 3ajia-
HISI, B TOM 41C/Ie CO CBOOOAHBIM oTBeToM. Codep-
HAMeNbHY10 0CHOBY 3aaHUII COCTAB/IACT HAY4HOE
3HaHue u3 mpéx obnacmei: «Pu3MdecKue CUCTe-
MbI» (MaTepuan pusuku u xumnn), « Kusble cucre-
MbI» (MaTepuan 6uonorvn), «Hayku o 3emie u Bee-
JIeHHOV» (MaTepuan reorpaduiu, reonorum, acTpo-
Homum). Kpome Toro, 3alaHns MOTYT TaKXKe BKTIO-
4aTh npouedypHoe 3HaHME, KOTOPOE B PaBHOII Mepe
OTHOCHUTCS KO BCEM eCTeCTBEHHOHAYYHBIM IIpeiMe-
TaM ¥ yIUTbIBaeT ux crnenneuxy. Ilox mpouenyp-
HBIM 3HaHMEM IOJIpa3yMeBalOTCsl 3HaHUE METO/IOB
HAay4YHOTO IIO3HAHWUA U YMeHMe MCIO/Nb30BaTh UX
JUIS PelIeHNs eCTeCTBEHHOHAYYHBIX ITPOO/IeM.

3agaHuA OO0beNMHEHbl B TeMaTU4decKue OJIOKK
(croxxeTpl) M paspaboOTaHbl Ha MaTepuaze PasHbIX
IIPeMETOB €CTeCTBEHHOHAYYHOTO IIVK/IA, MHOTVE
U3 HUX VMMET MEXJUCLUIUIMHAPHBIN XapakTep.
OHM OCHOBaHBI Ha PeaJbHBIX XV3HEHHBIX CUTYa-
X, TpoOIeMax, Ipoleccax MIn sIBIeHUAX, KOTO-
pble IIOMeIIleHbI B ONpefe/IeH bl KoHmeKkcm (310-
POBbe, IPUPOIHBIE PECYPCHI, OKPYXKAIOLIasA Cpefia,
OIIACHOCTY M PUCKY, CBA3b HAYKU ¥ TEXHOJIOTUII).
[l ycremHoro BBIIIOTHEHNA 3aaHUIl IIKOTbHU-
KU JOJDKHBI 0071a/jaTh HEeOOXONVMBIMU YMEHUAMU
(xomnemenyusmu) M CIOCOOHOCTBIO TPUMEHSITDH
€CTeCTBeHHOHAYYHble 3HAHMA B HE3HAKOMOII, HO
BIIOJTHE peajIbHOM CUTYyaluu.

3agaHus HampasieHbl Ha GOPMMUPOBAHUE KOM-
nemeHyuil, XapaKTepU3yIOIINX eCTeCTBEHHOHAYY-
HYIO TPaMOTHOCTb. K HMM OTHOCATCA Clemyromue
KOMITe TeHIIVI:

1) Hay4YHO OOBACHATD SB/ICHNUS;

2) NmOHMMATb OCOOEHHOCTM eCTeCTBEHHOHAy4-
HOT'O MCCIIeJOBAHNS;

3) HayYHO VIHTEPIIPETUPOBATH JAHHbIE Y VICIIOTIb-
30BaTh J0KA3aTe/IbCTBA [Is1 TOTyYeHVs BBIBOOB.

Kakpast 13 Tpéx KOMITeTEHIUTI BK/TIOYAeT B ce0s1
HabOp KOHKpPeTHBIX yYMeHMil, Ha (OpMUpPOBaHNE
KOTOPBIX MOXKeT OBITh HAIIPaBJIeH BOMPOC 3a/IaHU.

3agaHus copep>kaT KaK TeKCTOBYIO MHpopMa-
LIV0, TaK ¥ MHGOPMALIMIO B BYe TaO/MNLL, JarpamMm,

rpadKoB, PUCYHKOB, cXeM. B HUX MoOryT OBITH
OIVICAaHbl 9KCIIEPUMEHTA/bHbIE MCC/IeOBATEb-
CK1te pabOoTBI, IIpeCTaBIeHbl HayYHble JaHHbIE, KO-
TOpble HEOOXOMMO MPOAHATN3UPOBATH U OCMBbIC-
ynthb. HekoTopble 3aiaHMs cofiepKaT U30BITOUHYIO
uH(pOpMALMIO U «INIIHKE JaHHbIe» VIV, HAa000-
POT, TpeOYIOT IpUB/IeYeHNs TOIOTHUTETbHO WH-
¢dbopmaryn. I1py BbITOTHEHNY OT/IeTbHBIX 3aJAHUIT
CJIefyeT IIPOBECTY OL|eHOYHbIE PACUEThI Y IPUKUJ-
ku. Ilo popme oTBeTa B mOCOOMY IpeAcTaBIeHbI
3aflaHMsI C KPaTKUM OTBeTOM (¢ BBIOOPOM OJHOTO
VT HECKOZIBKVX OTBETOB, Ha YCTAHOBJIEHNE COOT-
BETCTBMA 9/IEMEHTOB JIByX MHOXECTB) U C pa3Bép-
HYTBIM OTBETOM.

I[Tpu paspaboTke 3afaHMil YIUTBIBATACDH CIIEIIV-
¢duKa TOMy4eHNsA eCTeCTBEHHOHAYYHOrO 3HaHMA,
IO3TOMY MHOTME U3 HUX OBUIM COCTAaBJIEHBI Ha
OCHOBE OIVICaHMA 3KCIEPUMEHTATbHBIX MCCIeH0-
BaTe/IbCKMX PabOT M BK/IIOYaNM HOBblE HaydHbIE
JlaHHBIE, CofepyKallyecs B HAYYHBIX VIV HayYHO-
HONY/IAAPHBIX CTAThAX.

Bce 3ajaHms CONpOBOX/AIOTCSA METOSMYECK-
MM KOMMEHTApMsAMU ¥ XapaKTepUSYIOTCA C TOY-
KU 3pEHMsA COJlep>KaTeIbHON OCHOBBI, KOHTEKCTA,
B KOTOpBIII IIOMELIEHO MX COflep>KaHue, YMEHUI,
HEeOOXO[VIMBIX /ISl VX BBIIOJIHEHMs, @ TaKXe IO-
3HABATENbHOTO YPOBHs, KOTOPBIN OIpenensieTcst
B 3aBUCUMOCTU OT COYETaHMA II03HAaBaTEIbHBIX
JiefiCTBMII, HeOOXOAVIMBIX Y4allleMycsl JIA BBIIIOJI-
HeHVs 3ajaHuA. Huskuil yposeHv IpepIionaraet
BBIIIO/THEHVE YYAIMMICS TIPOCTOI OffHOIIATOBOI
npoLeaypsl (HarmpuMmep, pacrnosHaTb (akThl, Tep-
MUHBI, TIOHATNUS, HATU B Tabnuiie wim Ha rpadu-
Ke eIVMHCTBEHHYIO TOUKY, COflep>Kalyl HeobXo-
pumyoo uHbopManyio, u mp.). [Ipu BbImonHeHNN
3aJIlaHMIl cpeOHez0 yPO6HS CTIOKHOCTU YUEHUKY He-
00XOAMMO COBEpUINTb HECKOJbKO IIAaroB, Ipu-
MEHWUTDb 3HAHUSA /I ONMCAHUA WIM OOBACHEHVS
SBJIEHWII, MHTepPIPeTUPOBATh MIN MCIONb30BATh
Ha0OOpBI JaHHBIX B Bye Tabmu1y i rpadukos. Bui-
cokuii yposeHv 3ajaHus TpeOyeT aHaIM3a CIOKHOI
uHpopManny, yMeHusa o6061ars 1 060CHOBBIBATh
eé, popMyIupoBaTh BBIBOJDI, TPE/IaraTh IVIaH pe-
IIeHNA POOTeMBI.

Ko BceM 3afaHNAM [JaHBI IIpefIonaraeMble OT-
BeTbI ¥ KPUTEPUI OLIEHMBAHYISL.

[IpencraBneHHble B MOCOOMM 3affaHUsI MOTYT
OBITb MCIIO/IBb30BAHBI KaK ¢ (pOPMMpYIOIIEl, TaK U
C IMArHOCTMYECKOI Iienblo. B mepBoM ciydae or-
JielIbHbIe 3afIaHVsI MOTYT IPVIMEHSTBHCS IPU U3yde-
HUM IPEfMETOB eCTeCTBEHHOHAYYHOIO LMK/Ia Ha
Pa3HbIX STalax ypoOKa, a TakKe BO BHEYPOUHOE Bpe-
M. [Ipy 9TOM froIycKaeTcs KaKioe 3ajaHle BbIIOJ-
HATD KaK MHVBU/IYa/IbHO, TaK U TPYIIIION YYaIUXCs



(2-4 genoBexa). Takass opraHmsarysi yuyeOHOI Hesi-
TETbHOCTY MO3BO/IUT Y4EHMKAM BeCTH aKTUBHOE 00-
CYXKJIeHMe CaMMX 3aJJaHIIl U PE3Y/IbTAaTOB VX BbIIIOJI-
HEHIsI, B TOM YIC/IE COBMECTHO C YIUTETIEM.

C11e/bI0 IMAaTHOCTYKY CKO’KEe THbIE O7TOKY 3aTaHMIT
MOTYT UCIIONb30BaTbCA CaMOCTOATENbHO WM SB-
JIATbCA YaCThI0 KOHTPOJIBHBIX paboT. B aToM cimydae
TpEAIOoNaraeTca MHAMBUYabHAsA CaMOCTOATENb-
Has paboTa yYalIUXCs, a pe3y/IbTaThl BBITOTHEHVA
3a/laHMIl TIO3BONAT OLIEHUTb CHOPMMPOBAHHOCTD
OIpefeNIEHHbIX SHAHWIA, YMEHMI, KOMIIETEHLINIL B CO-
OTBETCTBUU C MIPEMIOKEHHBIMI KPUTEPUAMMA.

B moco6ue BKIIOUEHBI TAKXKe METOIMYECKIE pe-
KOMEH/IAIVN JIS1 yYMTeTIelt 1o paspaboTke yueOHbIX
3ajaHuil IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTe-
pa, KOTOpble MOTYT OBITh VICIIONb30BAHbBI KaK C Iie-
7610 GOPMIUPOBAHNSA €CTeCTBEHHOHAYYHOM IPaMOT-
HOCTY IIKOJIbHUKOB, TaK U C LIE/IbIO0 €€ OLIEHKI.

OTMeTuM Takxe, 4TO BK/IIOYEHNE MOOOHBIX 3a-
flaHUl B y4eOHBIl Ipollecc Ipy M3ydeHUU ecTe-
CTBEHHOHAYYHBIX JVICHUIUIVH He VICKTIoYaeT Ipu-
MEHEHV 3aJaHNi TPaVIIMOHHBIX, C YMCTO Ipef-
MeTHBIM ((pU3NIECKMM, XUMUIECKNM, 6uonornde-
CKMM U [Ip.) COfiep>)KaHMeM, a JIMIIb PaclMpseT X
CIIEKTD, TT03BO/IAET GOPMMPOBATH KOMIETEHIINN B
COoOTBeTCTBMY C TpeboBanuAMYU DefepanbHOrO To-
CYHBapCTBEHHOTo 06pa3oBaTeIbHOTO CTAH/APTA.

[Tocobue mpenHasHa4YeHO /I yYUTeNel ecTe-
CTBEHHOHAYYHBIX AVMCIUIUINH, pabOTAIOIIVX C yJa-
myMucs 8-11-X K1acCoB Ha ypOKax ¥ BO BHEYPOU-
Hoe BpeMA. OHO OyfleT MOIe3HO CTYZeHTaM U TIpe-
HOJjaBaTeNAM €CTEeCTBEHHOHAYYHBIX CIIelManbHO-
CTell TIefiBY30B, CIyLIaTeAM KYPCOB IIOBBILIICHIA
kBammbukanun yanteneit. Ilocobme Taxxe Moxer
OBITH VICIIONIb30BAHO IIKOTbHMKAMU, MHTEPECyio-
IVIMICS €CTeCTBEHHOHAYYHBIMY IIPO6IeMaMit.

Bepcust npunoxeHns [is TMPKMPOBAHWA, TPYIIIOBOM M MHAMBYU/YATIbHOM PabOTBl 0OYYAIOIINXCS

AOCTYIIHA I10 CChIJIKE.

https://apkpro.ru/functionalskills
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Kenc 1.
KAK CP,EHATb BOAY
NMPATOAHOU ON1A MNTbA?

OCHOBHOU UCMOYHUK Yucmoli 800bI — peKu, 03epd U Nod3emMHble 800bl. OOHAKo 800a Npupoo-
HbIX UCMOYHUKOB8, KaK npasusio, He coomeemcmayem CaHUmMapHo-2u2ueHU4YecKumM mpebosaHu-
AM K numoeesoli sooe. [loamomy neped mem Kak nonacme 8 8000NpPOBOOHbIU KpaH, 800a mpeby-
em cneyuasabHoOU 04UCMKU U 06e33apa)KueaHus. B Hekomopelix ciiyyasax kK o0e He0bxo0UMO
0obasniame Kakue-1ubo sewjecmaea 0719 KoppeKmuposKu cocmasa cosel 8 Heli, m. e. KOHOUYU-
OHUpOBAM®.

lMpoueccel o4ucmku, 06e33apaxusaHus U KOHOUYUOHUPOBAHUSA 8 COBOKYNHOCMU HA3bI8AOM
8000nN0020MoBKOL.

3apaHune 1

B mpotecce 04MCTKM BOJBI IPU MIOATOTOBKE €€
IUISL IUThEBOTO BOLOCHAOXKEHSI HEOOXONVIMO CHI-
3UTh KOHI[EHTPALMI COTEPKAILNXCS B HEN IIpUMe-
ceil o 6e30MacHOTO IS YelIOBeKa YPOBHS, T. €. [0
YPOBHSI CaHUTAPHO-TUTMEHNIECKUX TPeOOBAHMIL.
[Tpu 3TOM TONTHOE OCBOOOXK/[EHE TIUTHEBOI BOTIbI
OT UMEIOIMXCsI TIPYMeceii He IPeyCMaTpUBaeTCs.

OCHOBHBIE CITOCOOBI OYMCTKM BOZIbBI IHOBEPX-
HOCTHOTO MCTOYHUKA — OCBET/IEHMe, 0beciBeun-
BaHIe 1 o6e33apaxnBaHue. [IJist oceemmeHust BObI
HeOoOXO[MIMO YAaNnNUTh U3 Heé B3BelLlEHHbIE Bellle-
CTBa, A/Is 06ecy8euuBaHusi — yCTPAHUTb OKpallleH-
Hble PAaCTBOPEHHBIE BEIIECTBA MPUPOSHOTO IPO-
UCXOXK[EeHNs, MPUIAIINX BOfE LBETHOCTH. IIpu
06e33apaxuéanuy BOJLBI HMPOVICXORUT YHUUTOXKe-
HII€E COMIEPKAINXCS B HEJT MUKPOOPTaHN3MOB.

Crioco6sl yrydlieHnst KauecTBa BOJBI I COCTAB
BOJOOYMCTHBIX COOPY>KEHNUII MUTHEBOIO BOLOIIPO-
BOJa 3aBUCAT OT BUJA MCTOYHMKA, a TAKXe OT CO-
CTaBa ¥ CBOWCTB Bopbl. IlpuHUMIManbHas cxema
BOJIOIIOATOTOBKY ITOKa3aHa Ha PUCYHKE.

BonoranopHaa Gaurs

YETPORCTEO ANA XRODRPOBAHIAR

Bacoedn R OTCTAMBRANEH Bobl

Konone,
AnsTR

Hacoc
Baanon popog

Onuwume npoyecc 8000N0020MO8BKU. []715 3mo20 00No/IHUMe NpedsioxeHUs, 8b16pas Ha3Ha-
YyeHue 0CHOBHbIX 5MAano8 N0020MOoBKU 800bl U3 NpedcmasieHHOo20 CNUCKA.

e OrcrauBaHue BOJbI B OCHOBHOM MCIIO/Ib3YETCA /I

o OunbrpoBaHye HEOOXOAVMO IS

o B pesynbraTe X/II0pMpOBaHUSA IPOVICXOANUT

1) oTmeneHe MeTKIX YaCTHIIL;

2) orpeneHne Hanbosee KPyIHbBIX 3arpsA3HNUTEE;
3) obes3apakuBaHye BOJIbI;

4) oboralieHne BObI KUCTOPOOM.



3apaHune 2

B mporecce BOfONOATOTOBKY 9acTO IPYMEHAIOT 030H. Ero momy4aror n3 Kncimopopa Bosjiyxa B CIeIy-
aJIbHBIX YCTAaHOBKAX — 030HaTOpax. B 030HaTOpax Mo, 1eiicTBMEeM 57IeKTPUYECKOTr0 TOKa BEICOKOTO HATIpsI-
KEHMS TIPOMCXOIUT peakuus npespautenns kucnopopa O, B oson O,: 30, = 20,.

Ha kakom smane nodzomosku 800bI ucnosibdyemcs 030H? ObvACHUMe, Kakoe c8oUCMaB0 030-
Ha obyc/i08/1u8aemM €20 npuMeHeHue 8 npoyecce 8000N0020MOBKU.

3apaHue 3

OuncTKa BOABI IIpK €€ MOATOTOBKE /IS MUThEBOTO BOZOCHAOKEHN A MOfIpasyMeBaeT CHIDKEHUe KOH-
LEHTPALUM COeP>KAIUXCA B Hell IIpuMeceii 10 6e30I1acHOro AjIs 4e/loBeKa YPOBHsA, IPU 3TOM IIOTTHOE
0CBOOOXXIeHe MUThEBOI BOJIBI OT MIMEIOIVIXCS PACTBOPEHHDIX COJIEN He IIPeyCMaTpPUBaeTCH.

[Mpednoxume 3kcnepumeHm, N0380/1AU4UL 8 OOMAWHUX YC/108UAX 00KA3aMb HAu4ue pac-
maeopéHHbIx coseli 8 B000NPOBOOHOU B0Oe.

3apaHune 4

Bopa B ecTeCTBEHHBIX MCTOYHMKAX COLEPXKUT PasHOe KOMMIECTBO (PTOpa: B OXHNX 113 HUX YPOBEHbD CO-
fep>kaHus GTOpa HAXOANUTCS B IIpeieiax HOPMBI, B IPYTUX — He OCTUTAeT ONTUMATbHOTO 3HAYSH IS WIN,
Hao60poT, o4eHb BBICOK. HeocTaTtok propa B MMThEBOII BOJE BBI3bIBAET Kapyec 3y0OB, a ero M30BITOK
B/IMACT Ha pasBuUTHe QII00po3a — 3a60/IeBaHNA, OHVM U3 IIPU3HAKOB KOTOPOTO ABJIAETCA IIATHUCTOCTD
aMau 3y00B.

BcemmpHas opramsanys 3ipaBoOXpaHeHNs PeKOMEH/IOBA/Ia CYNTATh BePXHel IpaHuIlell KOHIIeHTpa-
nuio ¢ropa B Bozie 1,0 mMr/i, a HuokHeit — 0,5 mr/n*. B pekax n 03épax ¢ropa, Kak MpaBuIo, Maso — MeHee
0,5 Mr/71, BOZIa >Ke 113 MOA3eMHbIX MICTOYHIKOB, 0COOEHHO B BY/IKAHNYIECKMX U TOPHBIX PailOHAX, MOXKET CO-
mep>kaTbh mo 50 mr/nm dropa.

Ha xapte 1 BbIfeneHbl reorpadudeckue o61acTy, B KOTOPBIX TPYHTOBbIE BOABI COfep)xaT Oojee
1,5 mr/n dropa.

Kapra 1 Kapra 2

Ha kapme 2 geibepume mecmo (A, b, B, '), 8 kKomopom He cnepgyeT (omopuposame numeesyto
800y.

KEUC
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3apaHune 5

Hepocratok ¢gropa B muTheBOII BOfe BBI3BIBAET Kapuec 3yOOB, a ero M30bITOK BANMAET Ha pa3sBUTHE
¢mooposa — 3a60/1eBaHNsA, OHUM 13 IPU3HAKOB KOTOPOTO SAB/IAETCS IATHUCTOCTD 9Manu 3y6oB. B cy-
Jae HelOCTaTOYHOTO KOaM4decTBa propa B Bojie B MIUTbEBYI0 BOAY JOOAB/IAIT PTOpCOfeprKaliee Bellle-
CTBO, HanpuMep dropuy Hatpus. Ecnm ke ectecTBeHHOe cofiepkanue GTOpa B BOJE C/IMIIKOM BENUKO,
€ro IPUXOAUTCS TIOHIDKATh [0 JOIYCTUMOro Ipefena. C 9Toil Iieblo BOAY MOXKHO, Hampumep, o6pabo-
TaTb ral€HoN U3BeCThIO — ruApoKcuaoM Kanbiysa Ca(OH),.

Cy4yemom moeo, Ymo 8 6o/1bwieli yacmu numoegouU 8006l hmMop co0epXumcA 8 8ude pmopuo-
UOHa F, sbickaxxume npednosioxeHue, nodemy 01 CHUXEHUA CO0epxaHusA ¢pmopa 8 8ooe e20
MOXHO 06pabomame 2awéHol uzsecmoio? Ap2ymeHmupylme c80o€ npednosioxeHue, COCMasus
coomeemcmaytowjee ypasHeHuUe peakyuu.

3apaHve 6

BononpoBoiHyI0 BoAy B 60/IBIINHCTBE C/Ty4aeB BIOMHE 9P PEeKTVBHO 0CBOOOXKAAIOT OT BPEIHBIX IIP-
Meceli Ha BOfj03a00pHBIX cTaHIVAX. OHAKO 110 Iy TH /IO BOAOIIPOBOJHOTO KPaHa B KBAPTHUPe BOJA MOXKET
BHOBD 3aTPA3HUTHCS B M3HOLIEHHBIX TPyOOIIPOBO/JAX, B TOM YNUC/Ie COLIMM TSsDKEBIX METAJUIOB, ONTACHBIX
nns 3p0poBba. 1103TOMY 3a4acTyio BOLONPOBOAHAA BOMIa HYXKJAETCA B JOIOTHUTENIbHON OuncTKe. s
9TOTO IMPUMEHSIOTCS OBITOBBIE DUIBTPBL.

Yuénble n3y4nnyu BO3MOKHOCTb OUMCTKY IUTHEBOI BOMBI OT TXKENIBIX METAJITIOB M OT COJEN JKECT-
KOCTM C TIOMOIIBIO OBITOBBIX GUIBTPOB TPEX TUIIOB. Pe3ynbTaThl McCIefoBaHMII IpeCTaBIeHbl Ha Aua-
rpamMMe.

100
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IPPEHTHEHOETL OYHETRH, Hs

Kakomy ¢punempy 8l 661 omoanu npednoymeHue, 0CHO8bIBAACL HA OAHHbIX, NPedCMAassieH-
HbIX Ha duazpamme? Ap2ymeHmupylme ceoli omaem.

3apaHune 7

OpraHndeckoe BelecTBO GEHO U MPOAYKTHI €T0 B3aUMOJIEIICTBYSA € XJIOPOM, KOTOPbIN IPUMEHAeTCA
B IIe/IAX 00e33apaXMBaHNA BOJIbI, OTHOCATCA K Hanbojiee 4acTo BCTPeYaeMbIM TeXHOTEHHBIM 3arpsA3HNUTe-
JIAM BOJBL. DTU COENVIHEHMA CIIOCOOCTBYIOT PasBUTHUIO 3/I0KaUeCTBEHHBIX OITyXOJIell, I03TOMY TpedyeTcs
KaK MO>KHO 60J1ee IIOJTHOe UX yfla/IeHue 13 IIUThEeBOIT BOJBL.

YuéHble IPOBEM MCCIENOBAHNS KayecTBA OUMCTKY BOABL OT (peHO/MA C IOMOLIbIO TaK Ha3bIBaeMO-
ro mpotoyHoro ¢uabrpa. Ilpy Mcnonrb3oBaHMM MPOTOYHBIX (PUIBTPOB /IS JOIOTHUTENBHON OYMCTKU



BOJOIIPOBOJIHOI BOIBI BaXHO YYMUTBIBATb CKOPOCTb (pUIBTPOBAHMS, KOTOpas OLpefesieTcss Komude-
CTBOM BOJIbI, IIpOLIe/IIeli Yepe3 GUIbTP B €ANHUIY BpeMeHM Yepe3 efMHNUITY IOBEPXHOCTIL.

B mpouecce mccnenoBaHusa BOAY C OAMHAKOBOJ Ha4yajJbHONM KOHIIEHTpalueil ¢eHoma MpONyCcKan
C pa3HoIt ckopocThIo 1Tpy Temmeparype 20 °C yepes IPOTOYHBIN PUIBTP U OIPefe/Is/IN OCTATOYHYIO KOH-
LeHTpaunio heHona.

Onuwume nposedéHHble YYEHbIMU UCCIe008aHUA. [J1a 3m0o20 0onosIHUMe npeodsioXeHue,
8bl6pas hpasvl U3 cnucka.

Yuénrple uccinemoBany 3aBUCIMOCTD oT
1) Hava/IbHasA KOHIIEHTpauuA GpeHona B BOJE;

2) ocraToyHas KOHLIEHTpanus (eHosa B BOJE;

3) Temneparypa BOJbI;

4) ckopocTb GUIBTPALIUY BOJBI;

5) copep>kaHue TsOKENMBIX METAJUIOB B BOJIE.

3apaHune 8

B mpomecce mccmefoBaHms KayecTBa OYMCTKY
BOJIbI OT eHO/a C TOMOII[BIO TPOTOYHOTO GuIbTpa
y4€HbIe TIOTTYYMIN Pe3y/IbTaThl, KOTOPbIe OTpaKe-
HBI Ha rpaduke.

Wcnone3ysa O0aHHble, npedcmasrieHHble HA
epagpuke, obwACHUMeE, no4yemy npu UCNOJib-
308aHUU NPOMOYHO20 puslbMmpa He ciedyem
npesbiams CKOpoCme hus1bmMpoBaHuUs 8006,
YKAa3aHHyo npouszsooumesiem guibmpa.

DETATOUWHAA KO HLIEH TR WA
teHon

i

-
CHOpOCTE NPONYCHAHMA BOOL
uspel copbanT

3apaHune 9

ITo panHbBIM BceMmupHoIt opranusanum 3gpaBooxpaHenns, 1o 80% Bcex 3ab60/eBaHNiT B Mupe CBs3a-
HO C yrorpe6/ieHneM B IIILY BOJBI HEY/JOBIETBOPUTEIBHOIO KadecTBa. [JONOMTHUTENbHYIO PO/Ib UTPAIOT
¥l HApYLIEHNs CAaHUTAPHO-TUTMeHNYeCKMX TpeOOBaHMII Py OpraHusanyy BogocHabxenns. Bopa, mocry-
IaIoLIas B BOJOIPOBOAHBIN KPaH, JO/DKHA COOTBETCTBOBATD IIPMHATBIM OaKTepPIMOIOTMYeCKIM IT0Ka3aTe-
naAM. CaHUTapHBIM MTOKa3aTe/leM KayecTBa BOJBI ABIACTCA KOMU-UHOEKC — KOMMYECTBO KUIIEYHBIX MajIo-
JeK, KOTOpbIe cofiepKarcA B 1 /1 Boabl. [Iy1A BOLOIIPOBOHOI BOIbI KO/U-UHOEKC He OTKEH MPeBBIIaTh 3.
9TO 3HAYUT, YTO B 1 /1 BOABI JOIyCKaeTCs He Oormee TPEX KUIIEYHBIX MTal04eK. Bosbliee 1X KOMMIeCTBO
yKa3bIBaeT Ha BO3MO)XHOCTb IIOIAJaHNUA B BOAY 00/I€3HETBOPHBIX MUKPOOOB, KOTOpBIE BBI3BIBAIOT KI-
1eyHble MHQEKIMOHHbIE 3a00/TeBaHMSL.

Ykaxume, kakue 3a6os1e8aHus Mo2ym 6bimb 8bI38aHbl ynompebrieHuem 3azpA3HEHHOU 8006b!
C HapyweHHbIM 6aKmepuoI02u4ecKUM COCMAasom:

1) pagukynnt; 5) runepToHus;

2) nuaber; 6) MuIait;

3) remaTur; 7) IV3eHTePUs;

4) 6promHoIT TH; 8) BeTpsiHas ocIa.

KEUC
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MeTtogunueckne KOMMEHTapun

KomnnekcHoe 3apanue «Kak cgenaTs Bogy npu-
TOHON [/IA TUThsI» BKIOYaeT B cebs 9 pasHo-
obpasHbIX 0 GopMe 3aJaHUIL, HATIPABIEHHBIX Ha
¢dbopMupoBaHNe eCTeCTBEHHOHAYYHOI TI'PaMOTHO-
CTM LIKOTbHMKOB. IIpy BpIOTHEHNN 3ajaHMS y4da-
I[YeCs] MOTYT NPOSABUTH CIIOCOOHOCTD NPUMEHATD
eCTeCTBeHHOHAy4Hble 3HAHUA NI OOBSICHEHMs
HaO/II0aeMBIX SIBJICHMII U IPOLIECCOB, IPOJEMOH-
CTPUPOBATh YMEHUsI aHA/IN3MPOBATb U MHTEpIIpe-
TUPOBATh JAaHHBIE, JIeNIaTh BBIBOABI. B IieomM 3TO
KOMIIICKCHOE 3ajjaHMe IIOKas3blBaeT, KaK HayKa I
TEXHOJIOTYY IIOMOTAIOT pelaTh Ipo61eMbl, CBsI3aH-
HbIE C ITOITOTOBKOV KaueCTBEHHO NUTHhEBO BOJIbI,
0e30I1acHOII /11 30POBBS YeTIOBeKa.

3amaHus 1 u 2 OTHOCATCA K KOMIIETEHTHOCTHOM
00macTu «Hay4HOEe OObsCHEHNe SB/IeH . [1py BbI-
MIOJTHEHUY 9TUX 3a/IaHMII IIKOTBHVKM PA3BUBAIOT
yMeHUe NPYMEHATb MMEIOIINecs y HUX 3HaHMA, B
YaCTHOCTY 3HAHMA O CIIOCO0axX pasyie/leHNs M O4NCT-
KJI BEIl[eCTB IPUMEHUTEIBHO K IIPOLieccaM BOJOIIOf -
TOTOBKY BOJbI. 3ajiaHrie 1 MOXKeT OBITh UCITONb30Ba-
HO IIpy 13y4deHur TeMbl «CIIoco0bl pasziesieHns cMe-
ceil» B Kypce XUMIUM B 8 KiIacce, a 3aiaHue 2 — Ipu
U3YYeHUN TeMbl «AJUIOTPOIIHbIE BUJOM3MEHEHV
KVICJIOPOZia» B Kypce XUMUM B 9 Kracce.

B 3agaHum 3 yvampyecs JO/DKHBI OINCATh IIPO-
CTOI 3KCHEPUMEHT, KOTOPBIII MO>XHO BBIIIOTHUTD
B JIOMAIIHNX YC/IOBYSIX, /1A JOKa3aTeNbCTBA HaJIU-
4l B BOJLOIIPOBOMHON BOE PACTBOPEHHBIX COJIEIL.
9T0 3a7aHMe ONMMPAETCSA Ha MIMEIOIIMecs y LIIKO/b-
HVKOB 3HaHUA O CHOCO0ax pasfiesieHns OJHOPOJ-
HBIX CMecell ¥ HallpaBJIeHo Ha GOpMUpOBaHIe YMe-
HYIS TIPefJIaraTh CIIoCOObI HAYYHOTO VICC/IEOBAHMS
M3y4aeMbIX BOIIPOCOB.

3amanue 4 OTHOCUTCH K KOMIIETEHTHOCTHOIL 00-
JTACTY «MHTEPIIPeTalys JaHHBIX U VICIIOJIb3OBaHNE
HayYHBIX JJOKa3aTe/IbCTB LA II0/TyYeHNsI BBIBOJOB»
U MMeeT MeXJVCINUIIIHAPHDBI XapakTep. 3aJaHne
HalpaB/ieHO Ha GOpPMMPOBaHME YMEHNUS aHAIU3NU-
pOBaTh U MHTEPIPETUPOBATh MHPOPMALINIO U [ie-
JIaThb COOTBETCTBYIOIIME BBIBOALL. B aToM 3amanun
TpebyeTcs COIOCTAaBUTD ABe KapThl: Ha KapTe 1 BbI-
IeneHpl reorpaduyeckye 06/1acTy C MOBBIIIEHHBIM
copiep>kanueM (propa B BOJie, UTO BBI3bIBAET Y UeJIO-
BeKa 3a00JieBaHue, Ha3biBaeMoe QII00po3oM, a Ha
KapTe 2 yKa3aHbl YeTbIpe MeCTa, 13 KOTOPBIX HAZlO
BBIOpATb TO, B KOTOPOM He C/IefyeT (pTOpUpOBATH
BOZY. DTO IOCTATOYHO IIPOCTOE 3a[jaHNe C HU3KUM
YPOBHEM CTIOXKHOCTH.

B 3aanuu 5, KOTOpOE MPORO/KAET TeMY BIIUA-
HIIS1 HeJJOCTAaTKa YU M30bITKa PTOpa, cofiepKaliie-
rocs B IUTbeBOII BOJie, Ha COCTOSIHIIE 3yOHOIT aMaIN

YeJIOBeKa, LIKOJIbHMKAM IIpefjlaraeTcsi BbICKAa3aTh
IIPEeAIIONIOKEeHNIe O TOM, IToYeMy f100aByIeH1e U3BeCTI
K BOJIe C TIOBBILIEHHBIM COfiep>KaHyeM (propa mo3so-
JIIeT CHU3UTD €r0 YPOBEeHb. JTO 3a[aHue OTHOCHT-
Cs K KOMIIETEHTHOCTHOII 00/1aCTI «Hay4HOE 0OBsC-
HeHMe ABjIeHni». Ero Beinonuenne popMmupyer yme-
HJIe IPYMEHATh COOTBETCTBYIONIVIE eCTeCTBeHHOHA-
y4HbIe 3HaHVA (B JaHHOM C/Tydae — 3HaHMA O peak-
LMAX MOHHOrO OOMeHa) I OObACHEHNUS ABJICHUN
¥ IIpoLieccoB. 3ajanys 4 1 5 MOTYT ObITh MCIOIb30-
BaHbI IIPM U3y4eHNM TeMbl «[aoreHpl» B Kypce Xu-
MUK B 9 Kmacce U TeMbl «3yObl ¥ YXOf 32 HUMU» B
Kypce 6monornu B 9 kacce. 3aganue 5 Oyger Takke
VHTEpPeCHO IIKOJIbHMKAM IIpY M3ydeHUM TeMbl «Pe-
aKIMY MOHHOTO 0OMeHa» B Kypce XMMUM B 9 Kiracce.

3ajianne 6 OTHOCUTCH K KOMIIETEHTHOCTHOM 00-
JIACTY «MHTepIpeTanysA JaHHBIX U UCIOIb30BaHNEe
Hay4HBIX JIOKa3aTe/lIbCTB /IS MOMy4eHNs BbIBOJIOB»
Y HallpaBjIeHO Ha (OpPMUpPOBaHNUE YMEHUS aHAJIM-
3MpOBaTh, MHTEPIPETHPOBATh HAaHHbIE, IPENCTaB-
JTleHHBIe B rpadudeckoit Gpopme, U felaTh Ha OCHO-
Be 9TOTO aHa/IM3a BBIBOJBL. YUaIIMMCs HeOOXOANMO
IPOAHAN3NPOBATh arpaMMy, Ha KOTOPOI ITOKa-
3aHa CTelleHb OYMCTKM BOJOIPOBOJHOI BOJBI OT CO-
JIeli TSKEIBIX MeTAJIJIOB, OIACHBIX IS 3[0POBbS, C
HOMOIIIBIO TPEX OBITOBBIX (PMIBTPOB ¥ BHIOPATh HaM-
6onee 3¢ PeKTUBHBII U3 HMX. DTO 3a/IaHMe C Pa3BEp-
HYTbIM OTBETOM, KOTOpOE IIpeJIIoaraeT 00s3arenp-
HYI0 apryMeHTanuio Bbibopa. Kak u mob6oe 3aganne
C pa3BEPHYTBIM OTBETOM, OHO (POPMMPYeT TaKxke
MeTalnpefIMeTHOe yMeHMe MCIIONb30BaTh afleKBar-
Hble pedyeBble CPEICTBA /IS BBIPAXKEHMS MBICIIeN, B
TOM 4NC/Ie B IIVICBMEHHOI (popMe.

[Tpn BBIMOMTHEHNY 3afaHNA 7 y4alIMecs TOJDK-
HBI IIPOJEMOHCTPUPOBATh IIOHMMaHNe 0COOEHHO-
CTell eCTeCTBEHHOHAYYHOTO MCCTIef[OBAHNA, B YacT-
HOCTM UCCefoBaHMA 3((EKTVBHOCTY OYVMCTKY
BOJBI C IIOMOIIBIO IPOTOYHOTO (UIBTPA OT Opra-
HIYECKOTO 3arpsA3HNUTENS — (PeHO/IA, BHI3BIBAIOLIETO
omacHble 3a60/eBaHys. 3a/jaHne OTHOCUTCA K IIPO-
Lie/lyPHOMY TUITy 3HaHMA U HaIIpaB/IeHo Ha GOopMU-
pOBaHNe yMeHM: pacllo3HaBaTh BOIIPOC, UCCIIeye-
MBIJI B JJAHHOJ €CTeCTBEHHOHAY4HOII IpobieMe.

3asiaHne 8 ¢ pa3BEPHYTHIM OTBETOM IPOJOIKA-
eT TeMy OYMCTKM BOZIBI OT peHOsIa C IIOMOLIBIO ITPO-
TOYHOTO (PMIBTPA ¥ OTHOCUTCS K KOMIIETEHTHOCT-
HOJI 00/1acTU «MHTepIIpeTalys JAHHBIX U UCIIONb-
30BaHMe HAyYHbIX [JOKA3aTeNbCTB A IOTy4eHMN
BBIBOJIOB». 3ajlaHle HAIlpaBlIeHO Ha (opMupoBa-
Hlle YMEeHMUs aHA/IM3MPOBATh 1 MHTEPIIPETUPOBATDH
MHPOPMALUIO M [e/aTh COOTBETCTBYIOIIVE BHIBO-
nbl. B maHHOM 3aflaHUM CTIelyeT, UCIIONb3Ys Hpef-



cTaBleHHYI0 Ha rpaduke mHbopmanmo, 060CHO-
BaTh, [I0YEMY He PeKOMEHYeTCs IPeBbIIaTh CKO-
pocTh GUIBTPOBaHNA BOAbI, YKa3aHHYIO IIPOU3BO-
auTeneM QUIbTPA.

3apmanue 9 cBA3aHO C IPO6IEMOII YIIOTpeOIeHNA
B IIMILY BOJbI, HEYZOBIETBOPUTENBHOI B GaKTepy-
OJIOTMYeCKOM OTHOLIEHNN, I B CBSI3Y C STUM C BO3-
HVMKHOBeHVEM MHQEKIMOHHBIX 3a00/IeBaHMil, KO-
TOpBIe CTIeAyeT OTIMYaTh OT OOJIe3Hell, BbI3bIBae-
MBIX APYIUMM IpUYMHAMI. 3afaHye OTHOCUTCS K

KOMIIETEHIINM «HAay4yHOe OODbsICHEHUe SIBIICHUI»
U HalpaBleHO Ha (opMupoBaHNe yMeHMs IpuU-
MEHATb COOTBETCTBYIOIIME eCTeCTBEeHHOHay4YHbIe
3HAHUA [y 00bsiCHeHUsT (PAaKTOB, ABIEHUIT 1 TIPO-
1IeCCOB.

Takum o6pasoM, KommiekcHoe 3amaHme «Kak
clleflaThb BOAY INPUTORHON I MUTHAS» B I[€/IOM
UMeeT MeXAVCUMUIUIMHAPHBINA XapaKTep M MOXeT
OBITb JCIIOZIB30BAHO IIPY V3Y4YEHWUM Pas3TMIHBIX
TEeM LIKO/IbHOTO Kypca XMMUM ¥ OVMOTIOTUIL.

XapakTepucTuka 3agaHuin n cMcteMa nx oueHNBaHUA

3aodaHue 1
CopeprxaTenpHas Ousnyeckme CUCTEMBI
00671aCTb OLIEHKU
KommereHnTHOCTHas Hay4noe o6bsicHeHMe AB/IeHMIT
0071aCTb OLIEHKU
KoHTekcT MecTHBIVI/HaIIMOHAIBHBIN, OKPY>Katolas cpefa

YpOoBeHb CIIOKHOCTU

Cpenmnuii, Bo3pact yuanuxcs 13-15 e, 8-9 ximacc

®opmMmar oTBeTa

Co>KHBIN MHOXKECTBEHHBI BBIOOD

OO6DBEKT MPOBEPKNI

HpI/IMeHHTb COOTBETCTBYHOIIME €CTECTBECHHOHAYYHbIC 3HAHMA

Tum sHaHMA

CopepkaTenbHoe

Cucrema OL€CHMBAHUA

Bann Copep>kaHue KpuTepus

1 Bei6paHa mocnemoBarennbHOCTS 2, 1, 3:

OtcTanBaHMe BOAbI B OCHOBHOM VICIIO/IB3YETCSI [iIs 01MOe/IeHUs
Haubonee kpynHoix 3azpsasHumeneti (2).

DuibrpoBaHye HeOOXOAMMO I OmoeneHus menkux yacmuy, (1).

B pesysbraTe X10pypoBaHis IPOUCXOFUT 00e33apascusariie 6000t (3).
[Ipyrue He BbIOpaHbI

0 IIpyrue oTBeTHI
3aoaHue 2
Copep>xarenbHas
Dusmaeckme CCTEMBI
0071aCTb OLIEHKU
KoMmeTeHTHOCTHAs HayuHoe 06bsicHeHNe sIBTEHMIT
0071aCTb OLIEHKU
KonTekcT MecCTHBIVI/HAIIMOHATBHBIN, CBI3b HAYKU U TEXHOTOTI

YpoBeHb CTOXKHOCTU

Bpicoknii, Bogpact yuammxcsa 13-15 net, 8-9 kmacc

dopwmar oTBeTa

3agaHue ¢ pa3BEPHYTHIM OTBETOM

OO6DBeKT MPOBEPKNI

HpI/IMer{Tb COOTBETCTBYHOIIME €CTECCTBECHHOHAYYHbIC 3HAHMA

Ty 3HAHMS CopepxaTenpHOe
Cucrema OlleHMBaHUSA Bamn Copep:kaHne KpuTepus
2 [oBOpUTCs, YTO O30H MCIIONB3YeTCs Ha JTale 06e33apakKMBaHUA
BOJIBI.

Yka3zaHO, 4YTO IPMMEHEHE 030HA OCHOBAHO HA €T0 CUJIbHBIX OKIC-
JINTETIBHBIX CBOVICTBAX — O30H YHUYTOXXAeT MUKPOQIOPY, CIIOCO-
OeH paspyuiaTh MHOTME OpraHMYecKue BelecTBa, 0obecIBeuy-
BaeT BONY, YCTpaHsAeT €€ MPUBKYC U IOCTOPOHHMII 3ammax

1 JlaH 9aCTUYHDI HETIOTHbI OTBET: YKa3aHO, YTO O30H UCIIO/Nb3YeTCA
Ha 3Tare 06e33apaKMBaHNA BOIbI, HO He YKa3aHO, Ha KaKMX CBOJ-
CTBaX OCHOBAHO €ro NpUMeHEHNe

0 JIpyrue oTBeTHI
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3aoaHue 3

CopepsxatenpHas OusuyecKme CuCTeMbI

00671aCTb OLIEHKU

KoMreTeHTHOCTHAA ITonnMaHMe 0COOEHHOCTEN eCTeCTBEHHOHAYYHOTO MCCIeOBaHMs
00671aCTb OLIEHKM

KonTtekct MecTHBIII/HALIMOHATBHBII, 3[[0POBbE

YpOBeHb CIIOKHOCTHU

Cpeguunii, Bo3pacT yuamuxcs 13—15 neT, 8-9 kmacc

QopmMar oTseTa

3ajaHue ¢ pa3BEPHYTHIM OTBETOM

O6beKT IpoBepKu

[Tpemarath cmoco6 HAYYHOTO UCCIENOBAHMSI TAHHOTO BOITPOCa

Tum sHaHMA

CopepyxaTenbHOE

bann CopepkaHne Kpurepus

1 ToBopuTcA, 4TO MOXKHO BBIIAPUTH BOAONPOBOAHYIO Boxy. Ha
JHe BBIIIAPUTENbHONM YallIKM OCTAHETCA TBEPABIN HANET — COMM,
KOTOpBIE COfIEPXKAIUCh B BOJIE

0 Jlpyrue oTBETHI
3adaHue 4
CopeprxartenpHas OusnvecKme CuCTeMbI
00671aCTb OLIEHKU
KomMmmerenTHOCTHAsS VInTepnperanusa JaHHBIX U UCIO/Ib30BAHME HAYYHBIX [JOKA3aTe/IbCTB /LA I10-
00/1aCTh OIL[EHKH JTY9eHVsI BBIBOJIOB
Kontekct MecTHbBII/HalMOHATbHBIN, 3J0POBbE

YpOBeHb CIOKHOCTHU

Husknit, Bo3pact yuamuxcsa 13-15 neT, 8-9 xmacc

QopmMar oTseTa

3ajjanue ¢ BBI6OPOM OIHOTO TPABUIBHOTO OTBETA

OO6BeKT MpOBepKN

AHanM3NpoBaTh, MHTEPIPETUPOBATD JaHHbIE I [ie7IaTh COOTBETCTBYIOIIVIE BbI-
BOJIBI

Tun 3sHaHMS CopepxaTenbHOe

CucremMa olleHUMBaHUA bann CopepxaHue Kputepusa
1 Bribpano mecto b
0 Jlpyrue oTBETHI

3adaHue 5

CopepykartenpHas Ousnyeckne CUCTEMBI

0071aCTb OLIEHKU

KommeTreHTHOCTHAS Hay4noe 06bsicHeHMe sIBIeHMIT

00671aCTb OLIEHKU

Kontekct MecTHbIII/HALIMOHATBHBII, 3[J0POBbE

YpoBeHb CIIOKHOCTHU

Bpicokmnii, BospacT yuamuxcs 13-15 neT, 8-9 xmacc

QopmMar oTseTa

3aganue ¢ pa3BéPHYTHIM OTBETOM

O6beKT IpoBepKu

HpI/IMeH}ITb COOTBETCTBYIOIMIE €ECTECTBEHHOHAYYHbIC 3HAHNA

Tun 3HaHMA CopepxarenpHoe
Cucrema OlleHMBaHNUA bann CopepskaHne Kpurepus
2 ToBopuTcs, 4TO rameéHas M3BeCTb INPU PAacTBOPEHMU B BOJE

obpasyer wuoHbl Kanpuma Ca’*, KOTOpble B3aMMOJENCTBYIOT
¢ dropun-nonamu F- ¢ obpasoBanmem HepacTBOpuMOro dropuma
KaJIbLIA, BBINAAIONIET0 B OCaOK:

Ca** + 2F = CaF |

ITOT mpoljecC MPUBOAUT K yHANEHNI0 (PTOPUA-MOHOB M3 BOMbI,
T. €. K CHIDKeHUI0 Topa B BOzie

1 JJaH 9acTVYHO BepHbIl OTBET: YKa3aHa IIPUYMHA YMEHbILICHUS CO-
mepkanus ¢pTopa B BOfie, HO He COCTAB/IEHO YpaBHEHNE PeaKIn

0 JIpyrue oTBeTHI




3aodaHue 6
ConepyxarenbHas OusmyecKue CUCTeMBI
00/1aCTh OLIEHKN
KoMmerenTHOCTHaA VHTepripeTanyisi ZAHHBIX U MCIIONb30BaHME HAYYHBIX [JOKA3aTeNbCTB AT 11O-

0671aCcTb OLIEHKU

JIy4€HMA BbIBOJ OB

Konrekct

JIMYHbBIN

YpOBEHb CIOXKHOCTH

Cpennuii, BospacT yvamuxcs 13-15 jyet, 8-9 kacc

@opwmar oTBeTa

3afaHne c pa3BEPHYTHIM OTBETOM

OO6beKT npoBepKu

AHanusupoBaTh, UHTEPIPETUPOBATD JaHHbIE U [ie/IaTb COOTBETCTBYIOII/E BbI-
BOJIBI

Tum sHaHMAa

CopepyKaTenbHOe

Cucrema oljeHMBaHUS

bann CopepxaHne Kpurepus

1 ToBOpUTCS, UTO C/IEAyeT OTAATD MpeAIoYTeHe GUIbTpy 3. YkazaHa
apryMeHTanys BpiOopa: 1o cpaBHeHUIo ¢ ¢pyibTpamu 1 u 2 puistp
3 obecmeurBaer Hambojee MOMHYIO OYUCTKY OT COJIEV TSDKETBIX
METAJIJIOB M COJIEN KECTKOCTU

0 I pyrue orBeThl
3aoaHue 7
CopepsxarenpHas Dusmyeckme CUCTeMbI
0071aCTh OI[EHKM
KomMmnereHTHOCTHAsS ITonnMaHMe 0CO6EHHOCTEN eCTeCTBEHHOHAYYHOTO SBJICHVS
0071aCTb OLIEHKU
Konrekct MecCTHBIVI/HaITMOHAIBHBIN, 3[[OPOBBE

YpoBeHb CIOKHOCTHU

Cpepnuii, Bo3pacT yuyammxcs 13-15 jret, 8-9 kimacc

Dopwmart oTBeTa

CI10)KHBIII MHOYKeCTBEHHBIIL BBIOOD

OO6beKT IpoBepKu

Pacrio3HaBaTh BOIIPOC, MCCTIE[yeMblii B JaHHOI eCTeCTBEHHOHAYYHOI paboTe

Tum sHaHMA

CogpeprkarenbHoe

CucreMa olleHBaHMS

bamn Copep)xaHue KpUTepus

1 Bb16paHa OCIe0BaTeNbHOCTD 2, 4:
YuéHble UCCIeNOBaNN 3aBUCUMOCTD OCMAMOYHOL KOHUEHMPAUUU
¢erona 6 800e (2) oT ckopocmu Punvmpayuu 00vt (4)

0 Jlpyrue oTBeTh
3adaHue 8
CopepyxaTenbHas dusmueckye cucTemMbl
0071aCTh OI[€HKM
KommnerenTHOCTHAsA VHTepnperanns [aHHBIX M JCIOIb30BaHME HAYYHBIX NOKA3aTEIbCTB [IA
0071aCTh OI[EHKM ITOJTyYeHW s BBIBOJIOB
Kontekct MecTHbI/HaIMOHATbHBIN, 3J0POBbE

YpOBeHb CIOKHOCTHU

Cpepnuunii, Bo3pacT yuamuxcs 13—15 neT, 8-9 kmacc

QopmMar oTBeTa

3agaHue c pa3BEPHYTHIM OTBETOM

OO6BeKT pOoBepKM

AHanmu3MpoBaTh, MHTEPIPETHUPOBATh JaHHBIE I [i€NIaTh COOTBETCTBYIOIIVE BbI-
BOJIBI

Tum sHanmMa

[IpouenypHoe

Cucrema oljeHUBaHUS

bann CopepkaHne Kpurepus

1 JlaH BepHBIIT apIyMEHTHPOBAaHHBIN OTBET.

ToBOpUTCS, YTO COITTACHO TPadUKy HpU YBEIMYEHUM CKOPOCTU
IPOIYCKaHVs BOAbI Yepe3 COpPOEHT OCTaTOYHas KOHIIEHTpauus
(deHONMa yBeMMYMBAaeTCs, T. €. IMPOMCXOAUT YXYAIIeHMEe KadecTBa
O4MCTKM BOpbL I[I03TOMY mpeBbllIeHNME CKOPOCTU (QUIbTpaLUn
BOJIbI, YKa3aHHOJI IIPOU3BOANTENEM (UIbTPA, He MO3BOIUT IOTTY-
9UTh BOAY TPeOyeMOii CTeIIeH) OYUCTKY

0 I pyrue oTBeThl
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3aoaHue 9

CopepsxatenpHas JKusblie cucrempl

0071aCTb OLIEHKU

KoMmeTeHTHOCTHAsA Hay4dHoe 00'bsicHeHMe sIB/IEHNIT
0071aCTb OLIEHKU

KonTekct [7106a/bHBII, 3[[OPOBBE

YpOBEHb CIOKHOCTU

Cpepunit, Bospact yvamuxca 13-15 seT, 8-9 kmacc

Dopmat oTBeTa

3agaHue ¢ BBIOOPOM HECKOJIBKVX IPABU/IbHBIX OTBETOB

OO6DbeKT TPOBEPKU

HPI/IMCHHTI) COOTBETCTBYIOIVIE€ €ECTECTBEHHOHAYYHbIE 3HAHUA

Tun 3HaHMSA CopepyxaTenbHOE
Cucrema olleHMBaHUA bann CopepxaHne KpuTepus
2 Boibpanbl oTBeTHI 3, 4, 7. [lpyrue He BIOpaHbI

1

Bri6paHbI 1Ba IpaBU/IbHBIX OTBeTA. JJpyryue He BHIOpaHBI

0

JIpyrue oTBEThI




Kenc 2.
FOPHbBIE MOPOA4bI
BCTPOUTENIbCTBE

...VI3 Bac BO3iBUTaIN Mbl XpaMBl,
W3 Bac Mbl carasy OBOPILbI Y XKWINIIA. ..
Banepuii bprocos

ITpupopHble KaMeHHbIe MaTepUasIbl C ApeBHelt-
VX BPeMEeH SB/IAI0TCA Hanboee IPOCTBIMMI U JO-
CTYIHBIMJ CTPOMUTETIbHBIMM MaTepuanaMu. Bce
IpeBHME IOCTPONKM — XPaMbl, [BOPILBI, KpeIo-
CTHU, MOCTBI — BO3BOAV/IVICD 113 IPUPOIHOTO KaMHS.
B Erunte, Mexcuke, Typuym, [penyn, Vitanum, Ku-
Tae, Kamboympxke, VIHUM COXpaHMIOCh MHOTO BbIfla-
IOLIVXCA NaMATHUKOB KaMEHHOTO 30/14eCTBa, SB-
JIAIOMMXCS APXUTEKTYPHBIMIU IIefleBpaMI JPeBHIX
LUBIIN3ALNI, CYLIeCTBOBABIINX HA 3eMIIe.

KamenHble mnpupopgHble Marepuanbl O4YeHb
IIPOYHBI, TONITOBEYHBI, OTHECTOMKN. VIX momyJaroT
Y3 PA3IMYHBIX TOPHBIX ITOPOJI, 00pa30BaBIINXCSA B
3eMHOJI KOpe B pe3y/bTaTe OIpefe/leHHbIX I'e0JI0-
IMYeCKNX IporeccoB. I1o MponcxXoXxaeHnIo TopHble OPOABI IOAPa3e/AI0TCs Ha MarMaTu4eckKie, oca-
IOoYHBIe U MeTaMOpuIecKe.

Maemamuueckue 20pHvle nopodbl CGOPMIPOBATNCH IPU OCTBIBAHNY MarMbl, HAXOAIIENCSA B 3eMHOI
Kope 11 B BepxHelt MaHTVu. Hanbosee n3BecTHBIN IPUPOAHDIN KAMEHb MarMaTI4eCKOTO IPOUCXOXKACHNA —
rpaHuT. OH AB/IAETCA OJHOI U3 CaMbIX TBEP/IBIX, IVIOTHBIX ¥ IPOYHBIX TOPOf,. K 1erkum MarMaTnieckum
[IOPOJiaM OTHOCATCS IeM3a u Ty¢. IleM3a — mopucToe By/lIKaHMYIECKOe CTEKTIO, 0Opa3yeTcsi B pe3y/ibra-
Te BbIJje/IeHNs BY/IKAHNYECKIX Ia30B Py OBICTPOM 3acTbIBaHMY /1aBbl. Ty — mopucTas KaMeHHast HOpo-
Zia, KoTopast 06pa3oBaach U3 BY/IKaHNYIECKOTO MeIIa, By/IKAHNIeCKNX 60MO 11 APYTUX 06I0MKOB, BBIOPO-
IIEHHBIX BO BpeMs M3Bep>KeHMA BY/IKaHA, YIVIOTHMBIINMXCA U CKpPeIVIEHHBIX MeXAy coboil. VIHTepecHo,
YTO 13 BY/IKAHNYECKOTO Tyda Ce/IaHO IOaB/IAIee OOMBIIMHCTBO CTAaTYii Ha ocTpoBe [Tacxn.

Ocadounvie nopodv: 00pa3oBaINCh B pe3yIbrare
OT/IO>KeHMA MIPOAYKTOB BBIBETPUBAHNA U paspylile-
HU Pa3/IMYHbIX TOPHBIX ITOPOJ M IIPOLYKTOB XKM3-
HeZIeATe/IbHOCTY PAaCTUTEIbHBIX Y )KUBOTHBIX Opra-
HV3MOB, HaCe/IABIINX OTPOMHbIE BOJIHbIE OACCEIHBI.
B ocajio4HBIX TOPHBIX TOPOIaX BCTPEYAIOTCA OCTAT-
K/ BBIMEPIHIMX OPTaHM3MOB, IO KOTOPbIM MOXKHO
IIPOC/IEANUTD UCTOPUIO Pa3BUTHUA PA3INYHBIX TeppU-
topuit 3emmu. CaMble M3BECTHBIE OCAafOYHbIE TOp-
Hble TIOPOABI -~ M3BECTHAKM U IecuyaHMKn. V3Bect-
HAK — OCaJIoYHas TOpHAsA IOPOJA OPraHMYEeCcKOro
IIPOUCXOX/IEHMSA, COCTOAIIAsA B OCHOBHOM 13 Kap6o-
Hara Kanbiys CaCO,. OCHOBY NeCYaHNKOB COCTAB-
JIAIOT 3epHA KBapIeBOro mecka — Sio,.

Memamoppuueckue 2opHvie n0podbl 0Opa3OBANINCh B pe3y/IbTaTe BO3AENCTBNS HAa MarMaTU4ecKue 1
0Ca/I0YHbIe TOPHBIE IIOPOJIBI BHICOKON TeMIIePATYPHI, AABICHN, Ta30BbIX ¥ BOZHBIX PaCTBOPOB Pa3/nd-
Horo cocTaBa. Cpeu MeTaMOp(UIecKMX TOPHBIX OPOJ Hanbosee pacIpoCTpaHeHbl MpaMop, KBapILINT,
CTTaHIBL.
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Mpamop nipencrasisieT co60ii epeKpuUCTa/UIN30BaAHHBII M3BECTHSK, COCTOSAIINIT B OCHOBHOM 13 KaJIb-
unta CaCO,. MpamMop cofiep>XUT TOBObHO 6OTIbIIIOe KOMMYIECTBO MPUMECEN IPYTUX MUHEPATIOB, YacTo
MMeeT B COCTaBe OKaMeHeBIINe OCTaTKM pacTeHMii ¥ opranusmoB. Emé B npesHeit [penun n Pume mpa-
MOp LIeHWIN 32 KPAacOTY U IIPUPOJHBIN O/1eCK U aKTUBHO IPUMEHS/IN B CTPOUTE/ILCTBE U ApXUTEKTYPe.

Keapuyum — xpemnkas 1 TBEpHasA TOpHasl MOPOJA CEPOro MM KPACHOBATOIO OTTEHKA, COCTOsALIAs B
ocHOBHOM 13 KBapra SiO,. KsapunT ucnonb3oBancsa mpu CTPOUTENBCTBE HEKOTOPBIX YHUKATbHbBIX U3~
BeCTHBIX COOpY>KeHMmit, HanpuMep xpama Craca Ha Kposu B Cankr-Iletep6ypre.

Crnanypt — pa3HOOOpa3HbIe TOPHbIE MOPOJBI, XapaKTEPHOI 0COOEHHOCTBIO KOTOPBIX ABJAETCH CIIOM-
CTO€ pacIlo/Io’KeHe MUHEPAJIOB, BXOJAMINX B MX cocTaB. CaHell OT/IMYaeTCs HOBBIIIEHHON IPOYHOCTDIO,
IIVPOKOII 1IBETOBOJ IA/IUTPOIL M ABIAETCA OFHUM U3 Hambosee MOMY/IAPHBIX MaTepUaloB Jid JeKopa-
TUBHOM OTHE/IKN CTEH, a TAKXKe JI/IS1 MISTOTOBJIEHNA BEPXHETO C/I0S1 KPOBIINL.

3apaHue 1
K BaxHermmm (G13MKO-MeXaHNYECKMM CBOJI-
CTBaM KaMHsI OTHOCSITCSI TIOPUCTOCTD, BOJOIOI/IO- B4
I[eHNe, MOPO3OCTONKOCTb. [lopucmocmy — cre- 0.8
TleHb 3aMONTHEHNA 06beMa KaMHsA mopamu, onpenie- | # g7
JIITCSI KaK IPOLIEHTHOE COOTHOLIeHNe 00BEMa op ﬁ 06
KO BCceMy o6beMy KamHs. Bodonoznousenue — co- | E
COBHOCTb KAMHA BIMTBIBATH U YAEPXKUBATH B MOo- | 3 U3 i
pax Bojiy. Bojiororyonesye 4nceHHo BbhipaKaer- | & i
Cs1 B IIPOLIEHTAX KaK OTHOIIEHVe MacChl BOJBI, HO- g 0,3
I/IOIIEHHOI 00PasLOM HpPH NOJTHOM HACBIUCHUI, K | & &5 -
Macce cyxoro obpasiua. Mopozocmotikocmp KaMHs g ;
XapaKTepusyeT ero CIOCOOHOCTh MPOTUBOCTOATL | & vl
B HACBIL[EHHOM BOJIOJ COCTOSIHUY MHOTOKPaTHOMY 0
HIOIIepEeMEHHOMY 3aMOP)XXVMBAHMIO U OTTAVBaHMIO 0,1 0,2 0,3 0.4 0,5
0e3 BUJMMBIX IIPM3HAKOB paspylieHus u 6e3 3Ha- MopHETOCTD, %

YUTETbHOTO CHYDKEHMA IPOYHOCTI.

CraHel] OT/IM4aeTCs BOLOHEIIPOHUIIAEMOCTBIO Y1 MOPO30CTOMKOCTDbIO. Y)Ke He OJHY COTHIO JIeT 3TOT
CTPOUTENbHBI KaMeHb IIPMMEHSAETCA B KauyeCTBe KPOBEIbHOIO M OTHE/JIOYHOrO MaTepyuasa B CTpaHax
3anapsoit EBponsl. ITpupopnbIM craniieM NOKpbIThl bykuHremckuit feopel, JIyBp, pesaueHINs KaHIIe-
pa lepmanum, DauHOyprekuit gBopet.

Ha rpadmke mpencraBneHa 3aBMCHMOCTD BOJONOITIOIIEHNS Pas3IMYHBIX OOpasIioOB CTAHIA OT MX
MOPVCTOCTH.

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

1. YeM BbIIIe TOPUCTOCTD C/IAHIIA, TEM MEHDIIE €T0 MTIOTHOCTD.

2. Bogonornomenne KaMHel BCerga COOTBETCTBYET MX IIOPUCTOCTH.

3. Boponoromenne MCIbITyeMbIX 00pasIioB CTaHIIeB BO3PACTAET C yBEMIMYEHNEM UX HOPUCTOCTI.
4. MOpO30CTOMKOCTb KaMHEII TECHO CBA3aHa C ¥IX BOJOIIOIIOIEHIEM.

3apaHue 2

Bopomnornomenne omnpenensieT BO3SMOXXHOCTb MCIOIb30BAHNA IPUPOJHBIX KaMHeN IS pa3iIndHbIX
nenert. KaMHu, KOTOpble MPaKTUYeCKV He BIIUTHIBAIOT BOAY, IPUMEHSIOTCS B Ka4eCTBe 1jeOHs B BBICOKO-
IIPOYHBIX OETOHAX, /I HOPOXKHBIX ITOKPBITHIL, OOMUIIOBKM 3[jaHMIl, KAk QyHaaMenTos. Kamuuy, er-
KO BIIMTBIBAIOLINE BOAY, MOTYT VICHO/Ib30BATbCs JIs MOTy4eHNs OE€TOHOB CPefHUX MapOK, HEeKOTOPBIX
BIJIOB IOPO>KHBIX TOKPBITUIA.

Ha pgmnarpaMme npepcTaBieHO BOZOIOIIONIEHE pa3nnaHbIX 006pasnos (A, b, B, I, Il u E) npupopHbix
KaMHelI1.



Bam Heobxooumo 8bibpame 0sa o06pas-
ya npupooHsbix KamHel 011 ob6auyosku 304- 30
HuA. Ha ocHo8aHuUu 0aHHbIX, NpedcmassieHHbIX 3%
Ha ouazpamme, onpedesiume, Kakue obpasyel - %
Jlydwe 8ce2o nodolidym 0514 smou yenu. Apay- A iz
MeHmupytime caol 86160p. S
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3apaHune 3

Mpamop ormmyaeTcss pasHooOpasyeM IiBe-
TOB ¥ Y30POB, BBICOKOI J€KOPaTMBHOCTBIO, XOPO-
mo mnoazaércs obpaboTke. Mpamop HecmydaitHO
HOJTy4YM/I CBOE Ha3BaHMe: B IiepeBofie C IpeBHerpe-
4eCKOTOCIOBO «MpaMop» (LApHapoG) o3HavaeT«oe-
CTAILINIT KaMeHb». MpaMop MIMPOKO MCHONTb3YeTCA
npu opopmieHnu craHuuit Merpo. Ha ¢ororpa-
¢un® mpepncraBieH QparMeHT MpaMOPHON 06u-
IIOBKM BeCTHOIO/IA CTaHUVUM MeTpO «[loOpbIHMH-
ckas» B Mockse.

Kakoli 861800 0 Mpamope u e2o npoucxoxade-
HUU MOXHO COes1ams Ha 0OCHOBAHUU 3MoU ¢ho-
moepaguu?

1. MpaMop OTHOCUTCA K IOPOJjaM BY/IKaHMYECKOTO IPOUCXOXKIEHNA.

2. Mpamop AB/A€TCA OFHMUM U3 IpeBHEeNIINX MaTepyasIoB, CIIO/Ib3yeMbIX B CTPOUTENbCTBE.

3. Mpamop — MeTamopduyecKas IIopoja, B KOTOPOIl MOTYT COXPAaHUTbCS OpraHNYecKyie OCTaTKI 001-
TaTesei IpeBHUX MOPEIL.

4. MpaMop TepMOCTOEK ¥ MOPO30YCTOIYNB.

3apaHune 4

Kamennsnie MaTepuaabl 1 CTPOEHUA pa3pyLIalOTCA 110 I[eﬁ[CTBVleM BHCIITHUX YC}IOBI/H7[. OCHOBHOI pn-
YMHON paspylleHns sABJSAETCA (Pusuueckoe évléempusarie, 0OyCIOBIEHHOE BO3[E/ICTBMEM Ha KaMHU
3aMep3alolleit BOAbL. Xumuueckoe 8vi6ermpusaniie MO>XeT ObITb 00yC/IOB/IEHO KUCTIOTHBIMY JOXKASMU, BO3-
HUKAIOLWVIMI BCIIEICTBIE PACTBOPEHMNA B BOJE COIEPIKAIMXCA B BO3JyXe OKCHUJIOB CEPBI I a30Ta.

1. O6BACHUME NPUYUHY paspyweHus kamHel nod delicmeuem 800bI.

2. ObwvAacHume, nodyemy nod OelicmgueM KUC/IOMHbIX 00X0eli npoucxooum paspyweHue
NAamMAMHUKO8 dpxumeKmypsl U3 Mpamopa.

17

KEUC



18

KEUNC

3apaHune 5

L1 yBenaeHns JO/IroOBeYHOCTY COOPY>KEHMI 3 KaMH: MCIIOIb3YIOTCA Pas/lIndHble KOHCTPYKTVBHbIE
Y XIMITIeCKIIe METOMIbI 3aIUThL. KOHCMPYyKmMueHas 3auuma 3aKIodaeTcs B CO3JaHNN IIAIKMX VU/IN TTOTHN-
POBaHHBIX NOBEPXHOCTE. Xumuueckue memoovl 3auiumol TIPefycCMaTpUBAIOT 06pabOTKY BEpXHEIro CIIOs
KaMH# BellleCTBaMM, KOTOPbIe PearnpyloT ¢ MaTepuaaoM KaMHs, 00pasys HepacTBOPMMbIe IIOKPBITHA.

Yyumeleaa ¢pakmopel, cnocobcmsytowjue paspyuweHuro kKamHel, 06vACHUMe, noYeMy NoJuU-
pO8KAa NoBepxXHOCMU KamHel U UCNOJ/Ib308aHUE NOKPbIMUU MOXem npusecmu K ye8esiuyeHuro

00/1208€4HOCMU COOPYXeHUU U3 KAMHS.

MeTtogunueckne KOMMEHTapun

CroXeT KOMIIIEKCHOT O 3a/jaHuA «[opHbIe TOPOfbI
B CTPOUTENBCTBE» CBA3AH C VMICIIO/Ib30OBAHMEM IIPU-
POIHBIX KaMEHHBbIX MaTepualoB B CTPOUTEIbCTBE,
B TOM YMCJI€ I COOPY>KE€HNSA BBITAIOIINXCA aMAT-
HUKOB KaMEHHOTO 30[14€CTBa, ABIAIIINXCA apXU-
TeKTYpHbIMM LIefeBpaMu. He cydaitHo 3ajjaHume co-
Iep>XNT snurpad — CTpOKM 13 CTUXOTBOpeHN: Bare-
pus bprocoBa «Kamum»: «...VI3 Bac Bo3gBuUranm Mel
Xpambl, / V13 Bac Mbl claraay gBOPILbI Y XKWINIIA...».

IIpy BBIMONMHEHUNM 3TOrO KOMIUIEKCHOTO 3afia-
HIA yYalyiecs MOTYT IIPOIEMOHCTPUPOBATh yMe-
HIUsA aHaJIM3MpPOBaTb M MHTEPIPETUPOBaATb HaH-
HbI€, JIeJIATh BBIBOABI, OOBACHATD (DAKTHI, ABICHIA
U TIPOLIECCHI HAa OCHOBE VMMEIOLUXCS €CTeCTBEHHO-
Hay4YHbIX 3HaHMI1. B 11e10M 3TO KOMIIZIEKCHOE 3a/1a-
HIIe OTHOCUTCS K COfieprKaTenbHo obmactu «Hay-
K11 0 3emsie 1 BcenmeHHOI».

CroxeT 3agauuii 1 u 2 cBgI3aH ¢ BaXKHENIINMU
($U3NKO-MeXaHNYIECKVIMM CBOJICTBaMIU KaMeHHBIX
MaTepuanos, KOTOpble 00YCIOBIMBAIOT UX IIpUMe-
HeHle B CTPOUTENbCTBE. 3aflaHMs IpefIoaramoT
MHTEPIIPETALVIO IPefCTaBIeHHON B TpaduiecKor
¢dbopme nHbOpMALNK O BOJOLOIIOLUIEHNY PA3INY-
HBIX 00pasIoB CIaHleB U (OPMYIMpPOBaHME Ha
3TOJI OCHOBE COOTBETCTBYIOLINX BBIBONOB. B 3aja-
HUM 1 crefyeT OTMETUTh IIPaBUIbHOE YTBEPXKTe-
HIle, XapaKTepusyiollee BOJOINOITONeHNe 0bpas-
IJOB KaMHell B 3aBUCMMOCTM OT UX IOPUCTOCTH.
B 3aganun 2 ¢ pasB€pHYTbIM OTBETOM, VCIIONb3Ys
MHpOpMALMIO O NpYMEHEeHUM KaMHeil C pas3ind-
HBIM 3Ha4yeHVeM BOJOIOIIOIeHNs, HeOOXO[MMO
He IIPOCTO BbIOpaTh 0Opasel; Marepuaa, Haubosuee
HOAXOAAIMIL ISl OONUIIOBKM 3[aHNsA, HO 1 060-
CHOBATh CBOIT BBIOOD.

3ajaHue 3, KaK 1 [Ba IepBbIX 3aflaHUA, OTHO-
CUTCS K KOMIIETEHTHOCTHOI 00/1acTy «MHTepIpe-
TalyA JaHHBIX U MCTIO/Ib30BaHMe HayYHBIX JOKa3a-
TEeJIbCTB I IIONy4eHMs BbIBOJOB». OfHAKO B HEM
TpebyeTcst yKasaTh IPaBUIbHBIN BBIBOJ, O IPOVIC-

XOXK/JJeHUM MpaMopa Ha ocHoBe ¢oTorpaduu ¢ u3o-
OpaxeHreMm ¢parmMenta OOMUIIOBKM BeCTUOION
OJIHOJI M3 CTAaHIMI MOCKOBCKOTO METPO.

3afanna 4 u 5 cBA3aHbI C paspylIeHNEM KaM-
HeJl IOoJ, [eMICTBMEM BHEIIHMX NPUPONHBIX IIPU-
4yH. B 3aganuu 4 He06X0AVMO OOBACHUTD IPUYN-
HBI paspylleHusA KaMHell Nof] IefiCTBMEM BHEIIHNX
YC/IOBMIL. BbINoIHEeHMe 3TOTO 3ajaHusA HAaIIPaB/IEHO
Ha (opMupoBaHMe yMeHMs NPUMEHSITb COOTBET-
CTBYIOIIME€ €CTeCTBEHHOHAay4YHble 3HAaHM:A, Ha OC-
HOBe KOTOPBIX MOXXHO OXapaKTepusoBarb (usm-
JyecKoe BbIBeTpMBaHMe, 00yCIOBIUBalOllee paspy-
LIeHNe KaMHel IOf IeVICTBMEM BOAbI, M XMMMYe-
CKOe BBIBETpMBaHUe, 00YC/IOB/IMBalOlIee paspyle-
HIe KaMHell IIof HelICTBUEM KUCIOTHBIX JOXKIIEN.
B saanuu 5 TpebyeTcs 06bACHUTD, IOYEMY € IOMO-
LIbI0 IOJIMPOBKY ITOBEPXHOCTU KaMHEN U MCIOJIb-
30BaHMA XVMMYECKUX IOKPBITUII MOXXHO IIPOfI-
JINTDb JTOJITOBEYHOCTb COOpY>KeHMit 13 kamHA. Oba
3alaHuA IPEJIIOAralT pasBEPHYTHII MOTUBMUPO-
BAaHHBII OTBET, YTO IPAKTUYECKN BCEITia BbI3bIBAET
y LIKOJIbHUKOB 3aTpyHgHEHMA. MOXXHO TaKkXe OTMe-
TUTb, YTO BBIIIOJIHEHNE 3aJaHul 3, 4 1 5 ¢ pasBép-
HYTBIM OTBETOM HAIIPaBJIeHO, KpOMe TOTO, Ha ¢op-
MIUpOBaHIEe MeTANpPeMETHOIO YMEHNUA aJeKBaTHO
VICIIO/Ib30BATh PeYeBble CPEefICTBA /i1 PEIIEeHNS 110-
CTaBJIEHHBIX 33/1a4.

KommekcHoe 3afanue «[opHble OPOABI B CTPO-
UTE/IbCTBE» MMeeT MEXIVCUUIUIMHAPHBIN Xapak-
TEp U MOXeT OBbITb VICIIO/Ib30BAHO INPU M3YYEHUU
TeM «Marmarndeckne, OocajjouHble U MeTaMopQu-
YyecKue MOpofbl», «PaspyleHue u usMeHeHMe rop-
HBIX [TIOPOJ, I MUHEPAJIOB IOJ, AE/ICTB/EM BHELIHUX
U BHYTPEHHUX NIPOIecCOB. Bubl BbIBETpUBAHMA»
B Kypce reorpadui, TeMbl « TeIyioBoe paciumpenue u
oKartue» B Kypce ¢pusuxu B 8 kimacce, TeM «Kucnot-
Hble OKCUAbI», «OKcuabl cepbl», «OKCHUABI a30Ta»,
«Kucnorbl», «Conu yronpHoIt KUCTOTHI KapOOHATBI»
B Kypce xummnn B 8 1 9 Kmaccax.



XapakTepucTuka 3agaHuin 1 cMcteMa X oL eHNBaHUA

3aodaHue 1

CopepxaTenbHas
0071aCTh OI[EHKN

Haykn o 3emzne u Bcenennoit

KoMmrreTeHTHOCTHAsA
00671aCTb OLIEHKU

I/IHTepnpeTaum{ AaHHBIX 1 VICIIO/Ib30BAHNE HAYIHDIX JOKA3aTE/IbCTB
4/151 TIOJTY9EH VS BbIBOJTJOB

Konrexcrt

[mo6abHblIL, IPUPOSHbIE PECYPCHI

YPOBeHb CIIOKHOCTH

Cpepunit, Bospact yvamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

3ajaHue ¢ BBI6OPOM OHOTO MPAaBUIBHOTO OTBETA

OO6DBeKT MpoBepKN

AHaHI/I3I/IpOBaTb, VHTEpIPETNPOBATb JaHHDbIE U [1€/IaTb COOTBETCTBYIOLINE
BbIBOJIbI

Tum 3HaHuA CopepskarenbHoe
Cucrema OLleHUBAHNUA bamn CopepxkaHye KpUTepus
1 Bri6pano yTBepxzienue 3. [Ipyrue He BbIOpaHbI
0 Jpyrue oTBETHI
3adaHue 2
CopeprxatenpHas Hayxu o 3emne u Becenennoii

0671aCcTb OLIEHKU

KomnereHTHOCTHAA
0071aCTh OI[EHKM

I/IHTepnpeTauI/m JaHHBIX U VMICIIO/Ib30OBAaHM€ HAYYHBIX JOKA3aTE€/IbCTB
A/151 TIOJTY9€H VI BbIBOJJOB

KonrekcT

JIVMYHBIN, TPUPOJHBIE PECYPCHI

YpoBeHb CIOXKHOCTHI

Cpepnnmnit, Bo3pacT yqamuxcs 13-16 ner, 8-10 Kmacc

@opmar oTBeTa

3ajjlaHue C PasBEPHYTHIM OTBETOM

OO6BeKT MpOBepPKN

AHZU'II/I?)I/IPOB&TI), VHTEPIPpETNPOBATb JaHHDbIE U [€/IaTb COOTBETCTBYIOLINE
BbIBOIbI

Tun sHaHMA Copep>xareyibHOe
CucreMa olleHMBaHMA bann CopepxaHue KpuTepus
1 ToBopuTCA, YTO A1 OOMMIIOBKY 3TaHUI MOROMAYT 0OpasIibl

b n I, Tak Kak oHV 00/1a/Jal0T CaMbIM HM3KUM 3HaYeHUeM
Bofionornouenys. [Ipyrue o6pasipl He BbIOpaHbI

0 I pyrue oTBeTHI

3adaHue 3

CopepxaTenbHas
00671aCTh OLIEHKN

Haykn o 3emine u Bcenennoit

KomnetreHTHOCTHAA
0071aCTh OLIEHKN

MHTepHpeTaHI/IH AJaHHBIX U MICIIO/Ib30BAaHM€ HAYYHBIX JOKAa3aTE€IbCTB
/151 TIOJTY9€H VS BbIBOJJOB

Konrekct

MecTHbII1/HallMOHAIbHbII, IPUPOJHBIE PECYPCHI

YpoBeHb CIOXKHOCTU

Cpennnit, Bo3pacT yyamuxcs 13-15 set, 8-9 kmacc

dopmar oTeTa

3ajiaHMe ¢ BBIOOPOM OJHOTO ITPAaBIJILHOTO OTBETa

OO6beKT npoBepKu

AHa)’II/I?)I/IpOBaTb, VHTEpIPpETNPOBATb JAaHHDBIE U [J€/IaTb COOTBETCTBYIOLINE

BBIBOJBI
Tum sHanms CopeprkarenbHoe
bamn Copep:xaHne KpUTepus
1 Bei6pano yTBepxzenue 3. [Ipyrue He BbIOpaHbI
0 I pyrue oTBeTHI
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3adaHue 4

CopepsxatenpHas Haykn o 3emie u Becenennoit

0071aCTb OLIEHKU

KoMmeTenTHOCTHAA Hay4Hoe 00bsicHeHMe ABIeHMIT

0071aCTb OLIEHKU

KonTexct MecTHbBIN/HallVIOHAIbHBIN, IPUPOJHBIE PeCYPChI

YpOBEHb CIOKHOCTU

Bpicokni, Bosgpact yyamuxca 13-15 net, 8-9 knacc

Dopmat oTBeTa

3ajiaHMe ¢ pasBEPHYTHIM OTBETOM

OO6DbeKT TPOBEPKU

IIpMMeHATb COOTBETCTBYIOLIVE 3HAHNA

Tun 3HaHMSA CopepyxaTenbHOE
CucremMa OLleHUBAHNS bamn Copep:xaHue KpUTepus
2 [JaHbl BepHbIe OTBETHI Ha 06a Bompoca:

1. Boga, morrazias B cofiepyKaliyecs B KaMHe IIOPBI, IIPU
3aMep3aHNV paclIMpsETCS U OKAa3bIBaeT CUIbHOE JIJaBIeHNe Ha
CTEHKM IIOp, YTO IPUBOANT K Pa3pyLICHNIO KaMHA.

2. PacTBOpSACH B BOZie, OKCHBI CEPBI 11 a30Ta 00Pa3yIOT KMC/IOTBL
OcHOBHOJ1 KOMITOHEHT MpamMopa — KapOoHar kanbuusa CaCO,,
KOTOPBIV B3aMMOJIEVICTBYET C KMC/IOTAMM U TIO9TOMY pa3pyIaeTcs

1 JlaH BepHBIil OTBET Ha OfIVH U3 BOIIPOCOB

Jlpyrue oTBeThI

3aoaHue 5
CopepxaTenbHas dusuyeckme CUCTEeMBbI
0071aCTh OI[EHKH
KomnerenTHOCTHaA ITonnMaHMe 0CO6EHHOCTEI eCTeCTBEHHOHAYYHOTO VICC/IeOBAHMIA
00671aCTb OLIEHKM
KoHTekcT MecTHbBI/HaIMOHAIbHBIMN, CBA3b HAYKU U TEXHONIOTUI

YpoBeHb CIIOKHOCTHU

Cpepuuii, Bo3pacT yuamuxcs 13—15 e, 8-9 kmacc

QopmMar oTseTa

3ajaHue ¢ pa3BEPHYTHIM OTBETOM

O6beKT IpoBepKn

[Tpemarath 06'bACHUTENbHbIE TUTIOTESBI

Tum sHaHMA

CopepyxaTenbHOE

Cucrema oljeHUMBaHUS

bann CopepskaHne Kpurepus

1 ToBopuTcs, 4TO CO3/1aHMe ITTaIKUX VIV TIOJIMPOBAHHBIX
IIOBEPXHOCTEN U IOBEPXHOCTEI, IOKPBITHIX HEPACTBOPUMbIMU

B BOJle COEJUHEHMAMI, He TO3BOJIAET BOJE 3alep>KMBaThCS Ha
MIOBEPXHOCTU U IPENATCTBYET €€ IPOHUMKHOBEHNIO BHYTPb KAMHS

0 I pyrue oTBeThl




Kenc 3.

BETPOSHEPIETUKA

Betep — opuH u3 BUEOB BO30OHOB/IsIEMBIX (Q/IbTEPHATMBHBIX) VICTOYHMKOB 9Heprun (BVID), koTopsie
06pasyIoTcst Ha OCHOBE ITOCTOSIHHO CYIECTBYIOIINX VU TIePHOANYECKY BOSHUKAIOLINX IIPOLIECCOB B IIPU-
pone. K Bo30OHOB/IAAeMBIM MICTOYHMKAM 3HEPIUU OTHOCATCS TakoKe sHeprys CoJHIA, SHEPIus MPUINBOB
VI OT/IVBOB, SHEPIYA COIEP>KALIMXCA B HefjpaX 3eM/IM TOPHbIX ITOPOJ, (reoTepMasIbHast SHEPTHA) U Ap.

Victopusa pasBuTHA BETPOIHEPreTUKM HACYMTBHIBAET MHOTME BeKa UM HAYMHAETCsA C MCIONb30BaHIA
mapyca U BeTPSIHBIX Me/IbHMI]. B moc/ieHMe rofbl BeTpOSHepreTNKa — OfHO U3 Hanboree OBICTPO pasBu-
BAIOIMXCA HAIlpaBJIEHUIT a/TbTEPHATUBHOI SHEPTeTUKMN.

OHeprusA BeTpa, B OTIMYME OT SHEPTUY UCKOTIAeMOTO TOIUIMBA, IPAKTUYeCKM HeucuepaemMa.

3apaHue 1

Ha pnarpammax npejcraBieHa CTPYKTypa UCTOYHUKOB sHepruu B 2012 roxy, % (puc. 1) u nporuos eé
cocrosHuA B 2030 roxy, % (puc. 2)°.

mHadm o Hedts
13 mras mlaa
g2
= ¥rong L -] "'mlnh
B Boaodaoanrepsie B B30 B B0 i
HCTOHHEMHKA WCTOHEHMER
299 B MapOaHEPrETHES 377 M W ODO3HETETHES

B ATOMHEA BHEEERA B ATOMHIR AHERMA

Puc. 1. Vicrounuku sueprun 2012 r. Puc. 2. Victounuku sHepruu 2030 r. (mporuos)

Kakou u3 npugedeHHbIx HUXe 86180008 COOMBeMcmayem 0aHHbIM, NOKA3aHHbIM HA OUAPAMMAXx?

1. B ctpykrype MupoBoro norpebnenns sHepropecypcos B 2030 rofy He Ipou3o0iieT HUKaKIX U3Me-
HEHMIA.

2. B 2030 rogy mporHo3upyeTcsi CoxpaHeHue TUAVPYIOLIeit [0V BO30OHOB/IIEMbIX UCTOYHUKOB SHEPTVN.

3. IIpeobnanatommas KO YI/IEBOZOPOSHBIX UCTOYHUKOB SHEPIMU B CTPYKTYpe MUPOBOTO HoTpebiie-
HIA 3Hepropecypcos coxpanurcs fo 2030 ropa.

KEUC



22 4. Yr1eBofOpOHbIE ICTOYHVKI SHEPIMYU B CTPYKTYPE MUPOBOTO NOTPeO/IeHNIS SHEPropeCypCcoB yTPaTAT
CBOE 3HAYEHME.
5. B 2030 rogy mporHo3upyeTcs HEKOTOpOe yBenndeHue O aIbTePHATUBHBIX UCTOYHUKOB SHEPIUL.

3agaHune 2

BakHeitmas xapakrepucTuka 3¢GeKTUBHOCTI
PabOThI IPEANIPUATII S/IEKTPOIHEPTETUKI — KOIP-
PulyueHm UCNONbL308AHUSL YCMAHOBTIEHHOL MOU4-
Hocmu (KMUYM).

KIMYM xapakrepusyer 3¢(eKTMBHOCTb 3IJeK-
TPOCTAHLIMY B L[EJIOM M PaBeH OTHOIIEHUIO (hak-
TUYECKV BBIPAOOTaHHOI 37IEKTPOSHEpPTUM B Teye-
HIIe TOfja K TOJl 9HEepIuM, KOTOpas MOIIa Obl OBITH
BbIpaboTaHa mpy paboTe 9MeKTPOCTAHINN Ha TIPO-
eKTHOJI MOIIJHOCT! B TeYeHJe BCEro 9TOro Iepuo-
Ia BpeMeHM.

KMYM yuuTbiBaeT NPOCTOM CTAaHLMM BO Bpe-
M [Ieperpys3oK TOIUIMBA, PEMOHTA, OTKa30B 060py-
IOBAHNUA U Jp., a TaKXKe Te (aKTOpHI, U3-3a KOTO-
PBIX CTAHIUA He MOXKET 9KCIUTyaTMPOBAThCA HA IPOEKTHON MOIHOCTY B OIIPeJie/IeHHBII IIepUOT, PabOTHI.
MakcumanbHOe 3HaYeHMe KoadduimenTa pasHo egnunie (100 %).

B tabnuiie npepcrasnens: sHaueHst KMYM pasnnyHbIX BUOB 9/1€KTPOCTAHIUIA.

Tun snexTpocTaHImit Cpepnee snauenne KMIYM, %

AToMHbBIE 90

BeTpsinble 25-30
TeoTepmanbHble 65-75
IupposnexTpocTaHIN 40

TertoBble 1 ra30TypOMHHbIE 50-60
[IpunusHbIE 12-33
ConHeuHble 10-20

Wcxo04 u3z npedcmasneHHoU uHgopmayuu, 8bibepume npagusibHoe ymaepxx0eHue, Komopoe
xapakmepusyem akmopel, 8ausAuue Ha senuduHy KNYM eempsaHbix ycmaHOBOK.

1. BeTpsiHbIE YCTAaHOBKM He 3arPASHAIOT BO3YX YIJIEKMCIIBIM Ia30M.

2. HeroCTOSIHCTBO BETPOBBIX IIOTOKOB 00YC/IOBNMBAET HECTAOMIBHOCTD IIPOV3BOJICTBA SMEKTPOSHEPTIN
Ha BeTPSIHBIX YCTAaHOBKAX.

3. B BeTpSHBIX YCTaHOBKAX IPOVICXOANT IIpeobpa3oBaHIie SHEPTUY BEeTpa B IPYTHe BU/bI SHEPTUNL.

4. DHeprus BeTpa, Kak 1 aHepruA CoHIla, IPAKTUYECK! HeycuepIiaema.

3apaHue 3

BpipaboTKa 9/1eKTpOSHEpruM Ha BETPOSNEKTPOCTAHIMM 3aBUCUT OT CWIbI BeTpa. IIpu yMeHblueHUM
CpeJHell CKOPOCTH BeTpa Pe3KO YBeINUIMBaeTCA Ce0eCTOMMOCTD 9/IeKTposHeprum. Berporeneparop HaunHa-
eT BbIpabaThIBaTh /IEKTPOIHEPTHIO IIPU CKOPOCTI BETpa 3 M/C M OTK/IIOYAeTCS IIPU CKOPOCTI BeTpa boree
25 m/c. MakcumasbHas MOLUTHOCTD JJOCTUTAeTCA MPY CKOPOCTH BeTpa ~15 m/c. Ilo Bemmunue ckopocTn Be-
Tpa MOYKHO CYIMUTb O IEPCIIEKTUBHOCTY IPMMEHEHN BETPAHbIX 9/IeKTPOCTAHIUIL B TOM MM MTHOM pajioHe.

Ha puarpamme mpeficTaB/ieHbl JAHHBIE O CKOPOCTHM BeTpa (M/C) 3a OTONMTENbHBIN MEepUOT U 33 TpU
Hanbojiee XOMOHBIX MeCsIla Ha pas/IMyuHbIX Tepputopusx (A, b, B, I' n ).
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Ha ocHosaHuu 0aHHbIX Ouazpammel yKa-
xume:

-
[}

1) kakas meppumopus Haubonee nodxodum | = 10

0714 pasmeuieHuUa sempsaHoU 371eKmpocmaHyuu; E 8
-]

2) Ha Kakux meppumopusx He ciiedyem pas- g 'E &
Mewame 8empAHble 371eKMmpoCMAaHyuU. 4

Ap2ymeHmupyume cgot omeem. 3 1
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3apaHune 4

B mocrnentee BpeMs MOMy4nin pacpoCcTpaHeHe TaK Ha3bIBaeMble ITMOPUIHbIE CHCTEMBI 37eKTPOCHA0-
JKeHIsA, KOTOpble YacTO YCTAHABIMBAIOTCA B 3aTOPOJHBIX [JOMAX, PACIIONIOKEHHBIX HAa TEPPUTOPUAX, Ife
CYIIeCTBYIOT Ilepebou ¢ Tofadeil 9/MeKTposHeprun. [MOpuiHble CUCTEMBI /IEKTPOCHAOKEHNS BKIIOYAIOT
B ce0s1 HeCKO/IbKO He3aBMCHMMBIX VICTOYHMKOB SHEPTUM, HAIIpXMep: BeTPOreHepaTop, COMHeYHble Oarapen,
Ipeobpasyrolyie COTHEYHYI0 SHEPTHIO B IIOCTOSHHBIN S7IeKTPUYECKIIT TOK, AM3eIbHBIN WM G€H3MHOBBI
reHepaTop, BhIPAOATHIBAIOIINIT SHEPTHUIO 33 CIET HEBO30OHOB/IAEMOTO YIIeBOTOPOIHOTO TOIIMBA. B cucre-
Me TaKXe 00513aTe/IbHO YCTAHAB/IMBAIOTCS aKKYMY/IATOPBI, KOTOPbIe HAKAI/IMBAIOT BEIPAOaThIBaeMYI0 SHep-
rmo. KoHTponb paspsja u 3apsa akKyMy/IATOpa OCYIIeCTBIAET KOHTPOJUIEp; Ipeobpa3oBaHye MOCTOSAH-
HOTO HaIpsDKeHMA aKKYMY/IATOPHBIX OaTapeil B lepeMeHHOE HAIIpsDKeHNe IPOUCXOAUT B MHBEPTOpe.

[IprHIMIMaTbHASA CXeMa TMOPYIHON CYICTEMBI 37IeKTPOCHAOKEH IS TIPEfiCTaB/IeHa Ha PUCYHKE.

|
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Kakum obpa3zom ucnons3osaHue 2ubpudHOU yCMaHo8KU N0380s1iem ocyuecmenames becne-
peboliHoe obecneyeHue nompebumernd s51ekmpo3Hepaueli? [Jatime paseepHymesiti omgem.
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MeTtogunueckne KOMMEeHTapmnn

CroxeT KOMIUIEKCHOTO 3afiaHus «BeTposnep-
TeTMKa» CBSI3aH C UCIIO/Nb30BAHUEM BO30OHOBIIA-
eMbIX (aJbTePHATUBHBIX) MCTOYHMKOB SHEPIVN.
[Ipu BBIIOTHEHNMM 3aaHNs Y4Yalecs MOTYT IIpo-
JIeMOHCTPMPOBATb YMEHNUs aHAIM3MPOBATb M MH-
TepIPeTHPOBATH JaHHbIE, [le/IaTh BBIBOABL. B 11e1om
3TO KOMIUIEKCHOE 3a/jaHue [OKa3bIBaeT, KaK HayKa
¥l TEXHOJIOTMY TIOMOTAIOT pelraTh Mpo6IeMbl, CBsI-
3aHHbIE C 9HEPTeTUIECKNM KPUSUCOM.

3agaHye 1 OTHOCKUTCA K KOMIIETEHIIMN «MHTep-
IpeTalys JAHHBIX Y MCIIOIb30BaHMe HAayYHbIX J0-
Ka3aTeJIbCTB JyIA INOTydYeHNs BBIBOJOB». B 3aya-
HUM 1 IIKOJIbHMKAM IIpefjIaraeTcsi poaHanusmupo-
BaTb JaHHbIE O CTPYKTYpe MCTOYHMKOB SHEPIUU U
e€ TIepCIeKTUBHBIX N3MeHeHMAX. Ha ocHoBe mpep-
CTaB/IeHHOI nH(popManuyu TpedyeTcst OLeHNUTD BbI-
BOJIBI O JI0JIe a/IbTePHATVBHBIX MICTOYHUKOB SHEp-
TUJ B CTPYKTYPe UX MUPOBOTO MIOTPeOIeH L.

B sajanmsix 2 gaércs nndopmanys o pakropax,
B/IMAIOIMX Ha 9P PeKTUBHOCTb pabOTHI IPeITIpys-
TUIT 9MeKTposHepreTuku. lIIKonpHMKaM Hpefiara-
eTcsl OLeHUTh 9P PeKTUBHOCTD pabOThI BETPSIHbBIX
YCTAaHOBOK Ha OCHOBE OCOOEHHOCTeil MX 9KCIUIY-
aranmy, IOJIarasch Ipy 3TOM Ha 3[[paBblil CMBICI:
BBIPaOOTKa 37IEKTPOIHEPTUI Ha BETPSIHBIX yCTa-
HOBKaX B IIEPBYIO OYepe/ib 3aBUCHUT OT CUJIBI BETpa —
Be/IYVHBI KpajiHe HeCTaOMIbHOIA.

3apanne 3 1 4 — 3alaHNA C pa3BEPHYTHIM OTBE-
TOM. 3ajilaHye 3, KaK 1 [jBa IPeAbIAYIINX 3aJaHNs,

HaIpaB/ieHo Ha GOpPMUpPOBaHIe YMEHNs aHATNU3NU-
poBath MHPOPMALIMIO U [ie/IaTh BHIBOABI Ha OCHOBE
aToro aHammsa. B saganum 3 Tpebyercs mpoaHa-
NU3UPOBATh AMArpaMMy, Ha KOTOPOJL Ha IIATH pas-
JINYHBIX TEPPUTOPUAX YKa3aHA CU/IAa BETPa 3a OTO-
IUTETbHBI HEePUOy 1 3a TP Harbosee XOMOFHBIX
MecsLa. 3aTeM C/IefiyeT BbIOpaTh TepPUTOPUIO, Ha-
6oree TOAXONALIYIO /I Pa3MeIljeHNs Ha Hell BeT-
PSHBIX YCTAHOBOK, 1 TEPPUTOPUI, Ha KOTOPBIX YCTa-
HOBKJ He CJIeflyeT pasMellaTh,  IIpU 3TOM 00s3a-
Te/IbHO apIyMeHTUPOBATh CBOI BbIOOP. B 3amanmn 4
IpeJCcTaB/IeHa CXxeMa I'MOPIIHON CUCTEMBI 9/1eKTPO-
CHaOXXeHVsI, KOTOpasi BK/IIOYAeT B Ce6s1 HECKOIBKO
He3aBUCUMBIX ICTOUYHIKOB 9HEpPIMH — BETPOreHepa-
TOp, CONHEeYHbIe GaTapen 1 AU3eIbHBIN eHepaTop.
[ITkompHMKAM IIpe/IaraeTcsi OOBSACHUTD, MOYEMY
BO3MO>XKHa Oecriepe6oiiHast paboTa TaKoil 37IeKTPo-
cTaHIuu. ITO 3a7aHNe MOXKeT OBITh OTHECEHO K 3a-
JIaHMAM BBICOKOTO YPOBHS C/IOXKHOCTH, KOTOpOE
HaIpaB/ieHo Ha GopMMpoOBaHMe YMEHMsI CO3aBaTh
00BSICHUTE/IbHbIE MOJIE/IN U IIPeICTaB/ICHNs, aleK-
BAaTHO UCIIO/b3YS PedeBble CPECTBA.

KommekcHoe 3ajjaHue «BeTposHepreTuka» Mo-
JKeT OBITh UCIIONB30BAHO B Kypce PpuamKu mIpu nsy-
YeHMN 3aKOHA COXPAHEHMs U IpeBpalleHNs SHep-
TUM, 3HAKOMCTBE C a/IbTePHATUBHBIMY MCTOYHMKA-
MM sHepruy, npu noproroke k OI'D mo ¢msnmke,
BKypce reorpaduu npy nsydeHnn tems! « TOIIMBHO-
SHEPreTNYEeCKUI KOMIIIEKC» B 9 KJTacce.

XapakTtepucTnka 3agaHunim n cuctema ux oueHNBaHus

3adaHue 1

CopeprxaTenpHas Ousuyeckne cucTeMbl

00/1aCTh OLIEHKN

KoMIteTeHTHOCTHASA

0071aCTb OLIEHKU /1A TIONTyYeHN A BBIBOJOB

MHTepHpeTaLH/IH AaHHDBIX U MICIIOZIb30BAHNE HAYIHbIX TOKA3aTE/IbCTB

Kontekct

MecTHBI/HAIIMOHATbHBII,

IPUPOJIHBIE PECYPChI

YpoBeHb CIIOXXHOCTHI

Cpenunit, BospacT y4yamuxca 13-15 yet, 8-9 kmacc

@opmar oTBeTa

Sanaﬂme C BbI60pOM HECKOJIbKMX ITPaBUIbHBIX OTBETOB

O6bexT IpoBepKu

AH&HI/I?)I/IPOB&T]J, VHTEPIIPETUPOBATb [OAaHHBIC U [€/1aTb COOTBETCTBYIOIIME

BBIBOJbI
Turm 3HaHMA CopeprxaTenpHoe
Cucrema olleHMBaHMA bann Copep:xaHue KpuTepus
1 Bri6panb! yTBepkaenus 3, 5. [Ipyrue He BbIOpaHbI
0 JIpyrue oTBeTHI




3aoaHue 2

Copnep>xarenbHas
00671aCTb OLIEHKU

Dusmyeckne cucTeMbl

KomMrteTeHTHOCTHA
0071aCTh OI[EHKM

MHTepHpeTaLU/IH AaHHBIX 1 VICIIO/Ib30BAHNE€ HAYIHDIX NJOKA3aTE/IbCTB AJIS 110~
JIY9€HVA BPIBOIOB

Kontekct

[mo6abHBbIIL, IPUPOTHbIE PeCypPChI

YpOBeHb CIIO)KHOCTHU

Cpennuii, BoszpacT yvamuxcs 13-15 jyet, 8-9 kmacc

QopmMar oTBeTa

3ajjanne ¢ BBI6OPOM OIHOTO IPABUIBHOTO OTBETA

OO6BeKT MpOBepKN

AHa)’II/ISI/IpOBaTb, VHTEPIPETUPOBATb [OaHHBIE U [€/1aTb COOTBETCTBYIOIINE
BbIBO/IbI

Tum sHanus CopepkaTenbHOe
Cucrema OlleHMBaHUSA Bann Copep:kaHne KpUTepus
1 Boibpano yTBepxzenue 2. [Ipyrue He BbIOpaHbI
0 Jlpyrue oTBeThI
3adaHue 3
Copep>xarenpHas Ousnyeckme CUCTEMBI

0071aCTh OI[EHKM

KommereHnTHOCTHaA VHTepnperanys JaHHBIX U MCIONIb30BAaHME HAYYHBIX JOKA3aTe/IbCTB
0071aCTh OLIEHKY Ji71S1 TIONTyYeHVIsI BBIBOJOB
KonTekcr MecTHBIII/HaLlMOHAIbHBLI, IPUPOJHBIE PECYpPCh

ypOBeHb CIIOKHOCTU

Cpennuii, BospacT yuamuxcs 13-15 jyet, 8-9 kmacc

@opmar oTBeTa

3azaHue ¢ pa3BEPHYTHIM OTBETOM

OO6BbeKT IpoBepKu

AHaHI/I3I/IpOBaTb, VHTEPIIPETUPOBATDb [NaHHbIE M [€/1aTb COOTBETCTBYIOIINE

BBIBOJIbI
Tun 3HAHMSA CopeprkaTenbHOe
Cucrema olieHMBaHUA Bamn Copep:xanne KputTepus
2 BepHo ykasaHbI TeppUTOpPUM U IaHA ApTyMEHTALVsI UX BbIOOpa:
1) pmnst pasMelieHMsi BeTPOT€HEPATOPOB Hambojee IOAXORUT
Tepputopusi [, Tak Kak Ha Hell CKOPOCTb BeTpa MMeeT Hambosee
ONTUMAajIbHOE BBICOKOE 3Ha4YeHMEe B Te4YeHME OTOIMUTEIbHOIO
nepuopa u Tpéx Hanbosee XOIOHBIX MeCSIIIEB;
2) He CjefyeT pasMelaTh BeTPOTE€HEPaTOpPbl HAa TePPUTOPUAX
A n B, Tak KaK Ha HUX CKOPOCTb BETpa CIUIIKOM Masa
1 BepHo ykasaHbl TeppuTOpuy, HO He [JaHa apryMeHTalMs WX
BpI6Opa VJIV aH BepHBIIl apryMEeHTUPOBAHHBII OTBET HA OIMH U3
MTOCTaBJIEHHBIX BOIIPOCOB
0 Jlpyrue oTBETHI
3adaHue 4
ConepyxarenbHas dusudeckme CUCTEMbI
0671aCcTb OLIEHKU
KomnerenTHOCTHAA HayuHoe 00bsicHeHNe SIBIEHMIT
0671aCcTb OLIEHKU
Konrekcr MecTHBIIT/HalIMOHATIBHBII, CBSI3b HAYKU M TEXHOIOTHIT

YpOBEHb CIOXKHOCTHU

Boicokmii, Bo3pacT yyamuxca 13-16 net, 8—10 kmacc

@opmar oTBeTa

3agaHne c pa3BEPHYTHIM OTBETOM

OO6bexT npoBepKu

PaCHO3HaBaTb, NCIIO/Ib30BATb N CO31aBaTh 00OBACHNUTETIbHBIE Mopenn n npen-
CTaBJ/ICHUA

Tun 3sHa"HMA

CopepKaTesbHOe
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Cucrema OLleHMBAHNS bamn Copep:xaHue KpUTepus

1 ToBOpMTCH, B KaKUX C/Iy4asx BeTPOreHepaTop, COTHEYHbIe baTapen
U JVI3e/IbHBII TeHepaTop BbIpa0aThIBAIOT SHEPTUIO U KOTZA IIPOYC-
XOJUT 9HEPTrOoCHAOXKeHMe OT aKKYMY/IATOPHBIX 6aTaperi:

e IpU JOCTaTOYHOM COTHEYHOM OCBeEI[€eHU!I OCHOBHBIM UCTOY-
HVIKOM 9HEPrUM SABJISIOTCS COMTHEeYHble OaTapen;

e BeTpOTeHepaTop BbIpabaTbIBaeT IMEKTPOIHEPIUIO IPU HeXBAT-
Ke COJIHEYHOT'O OCBelleH) s WIN IIPU eT0 OTCYTCTBUN;

e IIpU OTCYTCTBUM BeTpa ¥ COTHEUHOTO OCBeleHNA 3/IeKTPO-
CHab)XeHe IIPONCXOUT OT AKKYMY/IATOPHBIX OaTapeii;

o eC/IM 3aps[] aKKYMYJIATOPHBIX 6aTapert CHUKAeTCs 10 HEKOTO-
POrO KpUTUYIECKOTO 3HAYEHNUS Y HET YC/IOBMS /ISl BBIPAOOTKM
COJIHEYHOII U BETPOBOII 9HEpIuy, TO Ha4MHaeT PaboTaTh
[V3€/IbHBII MM O€H3MHOBBIII TeHepaTop

0 I pyrue orBeThl

KEUNC




Kenc 4.
KAK BbIPACTUATD
PACTEHUA BE3 TPYHTA?

[ToMnMoO TpagMLMOHHBIX METONOB BbIpAIIBa-
HMIA PaCTEHMII B IPYHTE, CYIEeCTBYIOT a/IbTepHATVB-
Hble METOJbI, KOTOpble MOXXHO IPUMEHSTh Kak
Ha CelbCKOXO35MICTBEHHBIX MPENIPUATHAX, TaK U
B (pepMepCKuX XO3sMCTBAX, a TAKXKe B JOMAIIHIX
ycnoBusx. OfJH U3 TaKMX METOJ0B — IMIPOIIOHYVIKA.

TuopondHuxa — 910 cIoco6 BbIpalBaHMs pac-
TeHWII Ha MICKYCCTBEHHBIX Cpefiax 06e3 MCIIONb30-
BaHVsI TOYBBL. IIpy BBIpAlBaHUY TU/POIOHHBIM
CII0c060M KOpHM pacTeHWil HaXOAATCS He B MOY-
B€, a B HACBIIIAEMON BO3JyXOM BOJHOI Cpefie VI
B IIOPUCTON TBEPALOIL cpefie — cyOcTpare. B kavecTse
cybcTpaTa MCIONMB3YIOT TOPG, IpaBuil, KepaMsuT
VI IpyT¥ie IOPMCThIe MaTepyabl, KOTOPbIe OMNBa-
10T MUTATebHBIM PACTBOPOM MIHEPATbHBIX COTIEIL.

Tuppononnka obecrednBaeT Co3fjaHme 1 MOfiEP>KaHIie ONTUMA/IbHBIX YCTIOBUIL /ISl POCTA 1 Pa3BUTHUSA
pacTeHnit (ypoBeHb TeMIIEPATYPbl U BIAXHOCTU BO3AyXa, MHTEHCUBHOCTb BO3JYX000MeHa, KOIMYECTBO
CBeTa, COflepyKaHye MITaTe/IbHBIX BellleCTB 1 fip.). Hy>KHas 703MpoBKa [0/1e3HbIX BEIeCTB II03BOJIAET BbI-
palMBaTh KpeIKue U 3[[0pOBble PacTEeHN A, UCK/II0YaeT IepechbIXaHe KOPHell NI HeXBaTKy KIUCIOPOJa,
130aBAeT OT Mpo6IeMbl 60PHOBI C TOYBEHHBIMI BPEAUTENAMM, O0NIE3HAMYU PACTEHMIT U COPHAKAMM, UTO
CIIOCOOCTBYET MOMTyYeHII0 BEICOKUX YPO)KaeB KadeCTBEHHBIX IIPOAYKTOB 32 KOPOTKuMe CPoKu. IIpu BbIpa-
IMBAaHUM PACTEHMI METOJOM IMAPOIOHNKY IPOMCXOAUT COKpallleHle TPYA03aTpar, YMeHbIIAeTCs pac-
XOJ IIMTAaTe/IbHBIX BEIECTB U BOJbL.

Tuppononnka ype3BbIYaitHO 3 QeKTUBHA B CTpaHaX C XKapKUM M 3aCyLUIMBBIM KIMMAaToM. Tak,
B V3pame B Hacrosee Bpems 10 80 % Bcex OBoIIel, 3e/IeHN, (PYKTOB BBIPAIIMBACTCS TU/POIIOHHBIM
CIIOCOOOM.

3apaHue 1

[Tpu BrIpalMBaHUN pacTeHNII METOLOM IMAPOIIOHNKI IPYMEHAIOT INTaTe/IbHble PACTBOPLI — PaCTBO-
PBL corell, KOTOpble COfiepKaT MAaKpO- ¥ MUKPO3/1eMeHTbl. MaKpoa/ieMeHTbl — 3TO XMMUYecKe 3/1eMeH-
TBI, KOTOpBIe TPeOYIOTCA PacTeHMAM B OOJBIINX KOMMYECTBAX; MUKPO3TIEMEHTbI HEOOXOAMMBI PacTeHN-
AM B KpaJiHe MaJIbIX KOJIM4ecTBax.

YcTaHOBUTE COOTBETCTBUE MEX/Y 3IEMEHTOM M €T0 TUIIOM.

JneMeHT Tum smemenTa
1) asor (N); 8) menmn (Cu); A) Makpoa/IeMeHT;
2) 60p (B); 9) monmu6aen (Mo); b) MukpoanemeHT
3) sxeneso (Fe); 10) auxkens (Ni);
4) xanui (K); 11) cepa (S);
5) xampumi (Ca); 12) pocdop (P);
6) maramit (Mg); 13) xnop (Cl);
7) mapraser (Mn); 14) uunk (Zn)

27
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3apaHune 2

Ha rpadwmxe mpencraBieHbl JaHHbIE O BIUSHUK

g &

Pt
L

Kakue u3 npusedéHHbix 8b180008 cOomaem-
cmeyrom pe3ysibmamam, NnpeocmassieHHbIM
Ha 2paguke?

KOHLIEHTpAal/M IIUTAaTEeJIbHOTO pacTBOpa Ha Ypo- | Orypey,
’KallHOCTb OBOIIHBIX KY/IbTYp — OTypIia ¥ TOMara’. ! m Tamar
1. B cocTaBe MMUTaTENbHOTO PACTBOPA MO/IKHO
OBITb OIpee/IEHHOe COOTHOLICHNE MEeXJy COfiep- '
JKaHMEM MaKpO- I MUKPOSJIEMEHTOB. [
2. C yBenu4eHMeM KOHIIEHTpalluy INUTaTeNlb- |
HOTO pacTBOPA YPOXKalTHOCTD OI'yplia i TOMaTa He- 11 16 22 14 a5
IIPEPBIBHO BO3PACTAET. KOHLLE HTPLMA IMTATEALHOTD PACTSOPS,
3. CyllecTBYIOT ONTKMAajbHble 3HAU€HNSA KOH- rin
LEHTPAlNI INTATETBHOTO PaCTBOPA, IIPU KOTOPBIX
YPOXKalTHOCTD OTYpIIa M TOMaTa MMeeT HauboblIee
3HaYEHNE.
4. C yBennueHneM KOHIIEHTPALMY MUTAaTeIbHOTO pacTBOPa YPOXKalfHOCTD 1 OTYpLia, X TOMaTa CHaJasIa
BO3paCTaeT, a 3aTeEM YMEHbIIIAETCS.
5. YpoxaitHOCTb Orypla 1 TOMaTa HanOo/blIas Py OAVHAKOBOI KOHIIEHTPAaLMy MUTATENIbHOTO pac-

Lo
=

YposaAHoTTE, Krfm?
h B

o e

TBOpA.

3apaHue 3

Jl/1s1 oy 4eH1st XOPOLINX YPO>KaeB B IMAPOIIOHHBIX CHCTEMAX HeOOXOMMO CIefIUTh 3a 3HAYeHMEeM BO-
JOPOJHOTO MoKasarens pactsopa pH, KoTopblit XapakTepusyeT KMCIOTHOCTD cpefbl. Ecim pH =7, To cpe-
ia HeliTpanbHas, ecmu pH > 7 — menoynas, ecnmu pH < 7 — xucnoTHas. KucnorHocTb nuTaTeNnbHOrO pac-
TBOPA CYLIeCTBEHHO B/MsIET Ha POCT pacTeHmil. [l Ka>Koro pacTeHns CylecTByeT ONTHMMAaNIbHOE 3Ha-
yeHne pH cpeppl.

B rabnuiie npeacTaBieHbl JaHHbIE O BIMAHNUM PeaKLMU Cpefibl Ha pOCT paccajibl orypiia’.

CoIpas macca, T )
pH pactBOpa . IInomanb TUCTHEB, CM
o6mas KOpHeiIi
4,0 15,0 49 270
5,0 19,0 6,2 282
59 20,1 6,3 346
6,2 20,6 7,0 390
6,4 21,1 8,2 399
7,0 8,9 2,6 160
8,0 5,8 1,2 90
9,0 4,9 0,9 65

Wcnone3ys daHHele mabnuyel, onpedesume onmumansHell uHmMepaan 3HavyeHuld pH numa-
meJibHo20 pacmeopa 0715 8bIPAWUBAHUA paccadsl o2ypua. Ap2ymeHmupylime ceoli omeem.




3apaHne 4

OnHO U3 pacIpocTpaHEHHBIX 3a60/IeBaHMIT TO-
MaTOB, KOTOPO€ 3HAaYUTEIbHO BIMAET Ha UX YpoO-
JKAHOCTb, — BEPUIUHHAA 2HUAb. XapaKTePHBIN
IpU3HAK PasBUTUA BEPUIMHHON THMIM — obpa-
30BaHMe THWJIOCTHOTO IIJIOCKOTO WU/IM BJjaBJIEH-
HOTo IATHa Oyporo IjBeTa Ha BepXyIIKe IUIOAOB,
B IIPOTMBOIIOJIOKHOM CTOPOHE OT ITIOOHOXKMU.
MHKOTb TOMaTa, HaXOAAIIAACA MOJ, KOXKUIIei, 3a-
THMBaeT. JaTHUBIINME TOMAaTbl MOTYT OINAaJaTh KaK
CIIe/IBIMM, TaK U HespenbiMu. Ha pmuarpamme npu-
BeJleHbl JJaHHble 00 YPOXXallHOCTM TOMara, BbIpa-
IIYBA€MOTO B TMIPOIIOHHBIX YCIOBMAX, B 3aBUICHK-
MOCTM OT KOHIJ€HTPALlMJ IIUTAaTeIbHOTO PacTBOpa. t
B Tabnuie npencraBieHbl JaHHbIE O MOPAXEHHO-

CTM TOMAaTa BEepIIMHHOJ THIIbIO IIPY TeX >Ke KOH-
LEHTPAIMAX IUTaTeTbHOTO PacTBOpa’.

. 35 Konuenrpanus ITopaxénnocTnb
£ 30 - NUTATeTbHOTO TOMAaTa BEePUINHHOII
5 pacTtBopa, r/n THUIBIO, %
el
] b -
i 1,6 20,4
g 21
& p ! 2,2 0,7

11 16 22 33 45 34 1,6

HoHUEHTRAUMA NHTATEABHON PACTBOPE,
rfm 4,5 1,8

Kakou u3 npUBeaéHHbIX 86180008 coomeemcmeyem pe3sysiemamam, npeaCmGGTIeHHbIM
Ha epagpuke?

1. KoHLleHTpalusA NUTaTe/IbHOTO pacTBOpa He BIMAET Ha YCTONYMBOCTb TOMAaTOB K IMOPAKEHUIO MX
BEPLIMHHOV THUJIBIO.

2. Ilopa>kx€HHOCTb TOMATOB BEPUIMHHO FHU/IBIO HEITPEPBIBHO YBEIMYMBAETCSA IIPY BO3PACTAaHN KOH-
LIeHTpalui IUTaTeNbHOTO pacTBopa oT 1,6 1o 4,5 r/11.

3. OpHa 13 pu4MH 3a60/IeBaHMAA TOMATOB BEPIIVHHON THIIBIO — 3TO He(UIUT KaIblVA B PACTEHNN.

4. OnTuManbHasA KOHIEHTpalysA NUTAaTeIbHOTO pacTBOPa, IpY KOTOPOIl ypOoXKalfTHOCTb TOMAaTOB Hau-
6osee BbICOKasA, 2 MOPKEHHOCTD BEPIINHHON THIIBIO HAYIMEHbIIasA, COCTAaB/AeT 2,2 T/J1.

3apgaHune 5

BripanyBaHme pacTeHnit 6e3 1CI0/NIb30BaHMs IIOYBbI MOXKHO IIPOBOAUTD TaK)Ke B BO3AYIIHON Cpefie.
ITOT mpoliecc Ha3bIBACTCA AIPONOHUKOL. B 3TOM clTydae KOpHY pacTeHNIT HAXOAATCS B BO3JyXe B IIOfIBEC-
HOM COCTOSIHMU ¥ NOTY4alOT UTaTe/IbHbIE BEIeCTBA 13 a39P030/isi, KOTOPBIl 00pasyeTcst pu pacIblie-
HUV IIATATeTbHOTO PAacTBOPA B 3aKPBITHIX VN IIOMTY3aKPBITBIX MOMelleHNAX. [Ipy 3ToM /mucThs u CTBON
pacTeHus1 HaXONATCS BHE 30HBI PacIbUIeHNs. B oT/i4me OT TUAPOIIOHUKY, B a9POIIOHHOM CIIocobe BbIpa-
I[VBAaHVS PACTEHMII IIOYBEHHBIN CYOCTPAT He MCIONMb3YeTCs.

YuéHble IPOBENM CPaBHUTE/NIbHBbIE MCCIENOBAaHUA 3PPEKTUBHOCTU TUPOIOHHOTO U a9POINOHHOTO
METOJIOB BbIpauuMBaHus Tpageckanuum mupronuctHoit (TM) mn Tpageckanium 6emorserkoBoit (TH).
Pe3ynbraThl 9KCIIepUMeHTA IIpefCTaB/IeHbl B Tabmumie'’.
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Ha ocHose OaHHbIx mabnuysi coenalime
CpasHumesibHble 86180061 06 3¢hhekmusHocmu
d3pONOHH020 U 2UOPONOHHO20 Memo0oo8 8bl-
pawusaHus mpadeckaHyuu MupmosaucmHou
U mpadeckaHyuu 6enoysemkogol. Omeem
apeymeHmupyudme.

Msy4aemplii mokasarenb Aoportonnka lugpornomika
™ Tb ™ Tb
KonmnuecTBO YKOPEHMBIINXCS KYCTOB, HIT. 8 3 7 2
CpenHss [IMHA KOPHEL, CM 3 4 3 2
Ob1iee KOnMM4uecTBO 06PA30BABIINXCS KOPHETI, IIIT. 48 14 25 9
CpenHee KONMYeCTBO KOpHel Ha 1 KYCT, IIT. 3 3 2 2
JleHb IOAB/IEHNA NIEPBBIX KOPELIKOB 3-i 3-11 3-i 3-i
ITpolleHT YKOpEeHMBIINXCSA KYCTOB, % 80 30 70 20
CpepHuit IpupoCT ¢ Hayajia 9KCIePUMEHTa, CM 17,1 8,5 15,1 6,9

MeToanuyecKkne KOMMeHTapumn

Komminekc 3ajjanuii «Kak BpIpacTUTh pacTeHUA
0e3 TpyHTa?» OTHOCUTCS K COflep>KaTeIbHOI 00a-
ctn «’KuBble cuCTeMbl» U CBA3AaH C MOMY/ISPHBIMU
cerofHs 1 BecbMa 9 GeKTBHBIMM a/IbTEPHATIBHBI-
MM crioco6amy BbIpAlMBaHUA PAacTeHuiT 6e3 IpyH-
Ta METOJAMY TMIPOIIOHMKH ¥ A9POIIOHMUKI. DT Me-
TOZIbI MOYKHO IIPUMEHATb KaK B KPYIIHBIX CENbCKO-
XO3SIICTBEHHBIX NPEfUpUATHAX, TaK U B depMep-
CKUX XO3SJICTBaX, a TAKKe B JJOMalIHNX YCTOBMAX.
IIpu BEIOTHEHNN 3a[jaHNS IIKOBHMKI MOTYT IIPO-
ABUTDb CIIOCOOHOCTDb NPUMEHATh CBOW 3HAHMA IIPU
pellleHny peanbHbIX 3aJad, IPOJIEeMOHCTPUPOBATh
YMeHMA aHaIM3MPOBATh U UHTEPIIPETUPOBATH JlaH-
HBIE, [Ie7IaTh BBIBOJBL. B 11€710M 3TO KOMITTIEKCHOE 3a-
TaHMe TIOKa3bIBaeT, KaK HayKa U TEXHOJIOTUH ITOMO-
TaloT pelIaTh MPO6/IeMbl BBIPAIMBAHs SKOIOTIYe-
CKJ 4MCTOVI Ka4eCTBEHHOI CE/IbCKOXO3AVICTBEHHOI
MPOJYKLUIN C BBICOKON YPOXKalTHOCTDBIO, COKpaIlas
IpU 3TOM MaTepyuabHble PECYPCHI U TPY03aTPAThI
Ha X IIPOM3BOJICTBO.

3amaHnue 1 OTHOCUTCA K KOMIIETEHLIMM «Hayd-
HOe 00'bsICHEeHVe SIB/IeHNI». B HéM Tpebyercs npu-
MEHUTb COOTBETCTBYIOLINE eCTeCTBEeHHOHAYyYHble
3HaHMA U KIAacCUUIMPOBATb XMMUYECKUe 3Jie-
MEHTBbI, HeOOXO/[IMbIe /11 HOPMa/IbHOTO Pa3BUTHUA
pacTeHMil ¢ MCIIO/Ib30BaHNEM METOA IMPOIIOHN-
KM, Ha MaKpO- ¥l MMKPO3J/IEMEHTBI. JTO 3a/JaHNe IT0-
KasplBaeT 3HAYMMOCTb PA3IMYHBIX XMMMWYECKUX
37IEMEHTOB I O0ecIedeH sl )KU3HEeAesATeIbHOCTI

JKVMBBIX OPTaHM3MOB U MOXKET OBITh MCIIOIb30BAHO
KaK B Kypce XMMMIY, TaK 1 B Kypce 610I0rnu.

B 3amanusax 2-4 HeoOXOAMMO MPOAHAMMU3UPO-
BaTb IpaMyuecKylo WM TaONNIHYI0 NHPOPMALIIIO
U CHe/IaTh BBIBOABI O BIIMSAHMM COCTaBa MUTATENb-
HOTO PacTBOpa Ha YPOXKAITHOCTb OBOIIHBIX KYJIb-
TYp IIpY BBIPAIMBAHNY VX METOJ{OM I'MAPOIOHNKIL.
9T 3ajaHUsA OTHOCATCA K KOMIIETEHIIMN «MHTep-
IpeTanys JaHHBIX U MCIIOIb30BaHe HAyYHbIX J0-
Ka3aTe/IbCTB /LA IIOJIyYeHNs BBIBOIOB». 3afaHue 3
TpeOyeT pa3BEPHYTOr0 OTBETa M apryMeHTAaLUu
BBIBOJIOB. B 3aannu 4 pia popmynmmpoBaHus mpa-
BIJIBHOTO BBIBOJa HEOOXOZMMO COIIOCTAaB/ICHME
nHpoOpManny, MpefcTaBIeHHON B BYX UCTOYHU-
Kax — Ha AyMarpamMMe U B Tab/ue.

B 3ajannu 5 yvamuecs: JO/DKHBI IPOAHaIN3Y-
pOBaTh JOCTATOYHO OOJIBIIOI MaCCUB JAaHHBIX, CBSI-
3aHHBIX C JBYMs MeTOfJaM! BbIPAILVIBAHNUA pacTe-
HUIT 6e3 TPYHTa — TMAPOIIOHHBIM ¥ a3POIIOHHBIM,
u cOpMYIMPOBATh PasBEPHYTHIN apryMeHTUPO-
BaHHBIII BBIBOJ, 00 X OTHOCKUTENbHON 3 PeKTuB-
HOCTH. DTO 3a/jaHMe MOXeT ObITb OTHECEHO K 3ajia-
HVISIM BBICOKOTO YPOBHS CJIO)KHOCTL.

KomrrekcHoe 3ajanme «Kak BeIpacTuTh pac-
TeHNA 6e3 TPyHTa?» MOXeT OBbITb MCIIOIb30BAaHO
B Kypce XuMMM 9 Kjacca Ipy 3HaKOMCTBe C IIOHS-
TIeM «OMOTeHHbIe 37IeMEeHTbl», B Kypce Omomornu
npu usydeHnu tembl «IIuTaHue pacTeHus», a Tak-
e TIpu 1oAroToBke K OI'D mo 6uonorum.



XapakTepucTuka 3agaHuin 1 cMcteMa X oL eHNBaHUA

3aodaHue 1
CopepxaTenbHas JKuBrbie cucteMbl
0071aCTb OLIEHKU
KommeteHTHOCTHAS Hay4noe o6bsicHeHMe sIBIeHMIT
0071aCTb OLIEHKU
KoHnTekcT MecTHbBIVI/HaMOHATbHBII, CBA3b HAYKM U TEXHOJIOTUI

YpoBeHb CIOKHOCTHU

Cpepnuii, Bo3pacT yvamumxcs 14-15 jet, 9 kacc

®Dopwmart orBeTa

SaHaHI/Ie Ha YCTAHOBJIEHME COOTBETCTBIUSA 3JIEMEHTOB 3 IBYX CIIVICKOB

OO6beKT IpoBepKu

Hp]/IMeHHTb COOTBETCTBYIOIMIE €ECTECTBEHHOHAYYHbIC 3HAHNA

Tum sHaHMA

CopepyKaTenbHOe

CucreMa olleHMBaHUS

bamn CopepxaHue KpUTepus

1 Ykasana nocnegoBatennbHOCTh: ABBAAABBBBAABDB

0 JIpyrue oTBeTHI
3adaHue 2
CopeprxaTenpHas JKuBsbie cucteMbl
061acTh OLIEHKU
KommnerenTHOCTHAs VaTepnperanys JaHHBIX 1 MCIONIb30BaHNE HAYYHbIX OKA3aTEeIbCTB /I IIO-
00/1aCTh OLIEHKN JIy4eHMS BBIBOJOB
Konrekct MecTHBIVI/HAIMOHAIBHBIN, CBI3b HAYKU U TEXHOIOTU

YpOBeHb CITOKHOCTU

Cpenmnuii, Bo3pact yuanuxcs 13-15 e, 8-9 ximacc

®opmMmar oTBeTa

3ajianne ¢ BBIOOPOM HECKOMBKIX MIPABUIbHBIX OTBETOB

OOBEKT IPOBEPKNU

AHa}II/ISI/IPOBaTb, VHTEPIIpETNPOBATb [NaHHbIE M [€/1aTb COOTBETCTBYIOIINE
BbIBOJIbI

Tvn 3HaHMsA [TpouenypHoe
Cucrema OLlEeHUBAHMS bann CopneprxaHme KpuTepust
1 Boibpanbl yTBepKIeHus 3, 4
0 [Ipyrue oTBeTHI
3adaHue 3
ConepxarenbHas JKusble cucrembl
0071aCTh OI[EHKH
KomrmeTeHTHOCTHAS VHTeprnpeTalyisi JaHHBIX 1 VICIIO/Ib30BAHIE HAYYHBIX JOKA3aTeTbCTB
061acTh OLIEHKM JI/IS1 TIO/TyYeHVIsI BBIBOJIOB
Konrekcr MecCTHBIiT/HAI[MOHA/IbHBII, CBsI3b HAYKM U TEXHOJIOTHIA

YpoBeHb CTOXKHOCTU

Beicokmii, Bogpact yuanuxcsa 14-15 jyet, 9 kmacc

dopwmar oTBeTa

3agaHue ¢ pa3BEPHYTHIM OTBETOM

OO6BbeKT IpoBepKu

AHa)’II/ISI/IpOBaTb, VHTEPIIPETUPOBATDb [OaHHbIE M [€/1aTb COOTBETCTBYIOIINE
BbIBOIbI

Tvn 3HaHMSA [TpouenypHoe
bann CopepxaHnue KpuTepus
2 Bri6pan ontuManbHbIl HHTepBas 3HadeHuit pH nurarensHoOro
pacrtBopa:

OnTyManbHBI MHTepBan 3HadeHMit pH mmrarebHOro pacrsopa
IUIA BBIpALMBAaHNA PAaccafibl OTypLia IEXXUT B IIpefenax oT 6,2 1o 6,4.
V npuBeeHa apryMeHTaIus BbIOOpa:

B sTom mnHTepBase HabIIOaeTCA HAWTYYIIask 10 Ka4eCTBY paccaja
orypua ¢ HanbosblIell ChIpON 00IIell Maccoil ¥ Maccoil KOpHeIi,
a TaKx>Ke HaMOOoIbIIeN IO IbIO JINCThEB

1 JlaH 4acTMYHO BEPHDII OTBET: OTMEYEH MHTEpBaJl 3Ha4eHni1 pH, HO
He JlaHa apryMeHTalMsA ero Beibopa

0 Ilpyrue oTBeTHI
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3adaHue 4

CopeprkatenpHas JKusBblie cucrembpl

0071aCTb OLIEHKU

KommnerenTHOCTHAsA VHTepnipeTanyia JaHHBIX U MCIIONIb30BaHME HAYyYHBIX JOKA3aTENbCTB IJIA I10-
00/1aCTh OLIEHKN JIy4eHUsI BBIBOZOB

Konrekct MecCTHBIVI/HAIIMOHAIBHBIN, CBA3b HAYKU U TEXHOTOTUI

YpOBEHb CIIOKHOCTU

Bricokuil, Bogpact yyamuxca 14-15 net, 9 Knacc

Dopmat oTBeTa

3agaHue ¢ BBIOOPOM OJHOTO IPABUIBHOTO OTBETA

OO6beKT IpoBepKu

AHanmusnpoBaTh, MHTEPIPETUPOBATD IAHHBIE U fle/IaTh COOTBETCTBYIOLINE BbI-
BOJIbI

Tun 3HaHMA [IponenypHoe
Cucrema olleHUBAHNA Bamn CopepxaHue KpuTepus
1 BribpaHo yTBepkaeHue 4
0 Jpyrue oTBeThI
3adaHue 5
CopepyxaTenbHas JKuBble cucTeMbl
0071aCTh OI[EHKH
KoMmnereHTHOCTHasA VHTepnpeTanya JaHHBIX U MCIO/NIb30BaHMEe HAyYHBIX JOKAa3aTeIbCTB IJIA II0-
00/1aCThb OLIEHKN Ty4eHNs BbIBOJOB
KoHTekcT MecTHbII1/HallMOHAIbHbII, CBA3b HAYKM U TEXHOIOTUI

YpOBeHb CIIOKHOCTHU

Bpicoknii, Bo3pacT yuamuxcs 13-15 neT, 8-9 xacc

QopmMar oTseTa

3ajaHue ¢ pa3BepHYTHIM OTBETOM

OO6DBeKT MpOBepKN

AHanM3NpoBaTh, MUHTEPIPETUPOBATD JaHHbIE I [ie7IaTh COOTBETCTBYIOIIE BbI-
BOJIBI

Tum sHaHMA

IIpouenypHoe

Cucrema oljeHIBaHUS

bann CopepxaHne Kpurepus

1 TOBOPUTCS, YTO A9POIMOHHBII METOJ, BBIPAIVBAHUSA U TPajec-
KaHIMY MMPOIMCTHON, M TpajjeCKaHIM Oe0IBETKOBOI Ooree
3¢ deKTUBEH MO CPAaBHEHUIO C TUPOIMOHHBIM METOOM BBIPAIIN-
BaHUS 9TUX PACTeHMil, TaK KaK [0 BCeM IIOKa3aTe/siM, KpoMme
IOKa3aTe/sl «JeHb IOABJIEHMs IEePBBIX KOPEIIKOB», IIOTyYeHBI
Ooree BBICOKVIE pe3y/IbTaThl. [leHb MOSABICHUA IIEPBBIX KOPEIIKOB
pY BHIPAIIMBAHUY 000MMI METOIAMM OTHAKOB

0 I pyrue oTBeThl




Kenc 5.

KAKJIEYUTDb bOJIE3HD
NMYEJNHbIX CEMEWN?

ITuenoBOACTBO — OAMH U3 APEBHENIINX BUIOB
Ce/IbCKOTO XO3AIICTBA. Y)Ke [peBHIE eTUITsAHe Obl-
JIV 3HAKOMBI C OCHOBaMI ITY€eJIOBOJICTBA.

[TyennHas ceMbs XKUBET B y/Ibe X HACIUTHIBAET
HECKOJIbKO ThICcAY 0cobeil. Bce OHM HACcTONIBKO Tec-
HO CBSI3aHBI JIPYT C IPYTOM, YTO ABJIAKTCA 110 CYTU _,f
Jie/1a e[MTHBIM >KVBBIM OPTraHU3MOM. ]

Cragyy pasBUTMA ITYENMbI BKJIIOYAIOT YeTHI-
pe OCHOBHBIX aTamna. Korma mMaTka OoTK/IazbiBaeT B
AYEVIKM CBOM OIUIOLOTBOPEHHBIE TPYyTHEM AINIA,
JIVYVHKY B HUX HAYMHAIOT VMHTEHCUBHO PacTH, U

y)Ke Ha 4eTBEPTHIN [leHb pa3pyllaloT 00O0lIOoYKM . .
sauL. B 3TOT MOMEHT y/beBble ITYE/TbI-KOPMIINILLDI i .’
TOOAB/IAIOT B KAKAYIO AYENKY 110 KaIlJle CBOEro MO-

novka. Eué Tpu [HA muénpl KOPMAT TMYMHOK MOTOYKOM, @ 3aTeM CMeCbI0, COCTOSIIIeN U3 MbIIbIIbI, BOAbI

— .

U Mépa. S4eliky Ipy 3TOM OCTAIOTCA OMKPbIMbIMU.

JIM4MHKa MHTEHCUBHO PACTET U Yepes IIeCTb Hell IPaKTUYecKy He IoMelaeTcs B sideiike. Torma pa-
6oure 0coOM 3aIIeYaTHIBAIOT AYEIKY BOCKOM. Takue sS9elikyt Ha3bIBAIOTCH 3AKPbIMbIMU, VN Ne4AMHbIMU.
VIMeHHO B IeYaTHBIX s4YeiiKax M3 TMYMHKM, @ IOTOM KYKOJIKY (OPMUPYeTCs IOMTHOIIeHHas 0Co0b ITye-
nbl. Uepes 12 mHel KYKOJIKa paspylIaeT BOCK Ha BXOJE AY€NKM, ¥ HAPY)KY BBITIE3aeT y>Ke MONOfiasd Imyea.
Takum 06pa3oM, ¢ MOMEHTa OTK/IAaJbIBAHNA MATKOJ SAVIL 1O BBUIYIUICHUA M3 AYEVIKY ITYe/Ibl IPOXOANT
OKOJO TPéx Hemenb'.

3afaya maceyHMKa — He IIPOCTO 3aCeINUTD YIb) IIUEIAMU M JKJJATh YPOXKas MEA, a IOCTOSIHHO OTC/IeXKN-
BaTbh IIPOLIECC €T0 IIPOM3BOLCTBA, CIEANTD 3a XKM3HEEATENbHOCTDIO ITYE/IMHBIX CEMEL ¥ COCTOSHIEM Y/IbEB.

3apaHune 1

H‘IéJII)I, KaK 1 Apyrue >)KBbl€ OpraHN3MbI, IIO[-
BEPXXEHDbI PA3NIMIHBIM 3a60]IeBaHI/IHM, 49TO OTpa- .

JKaeTcs Ha X MeJOHOCHBIX CBOJICTBAX U BJIMAET Ha L-H'Ti ] F..? )
IIPOM3BOJICTBO MEMA. /' A .ITH'-II-'H-I:-':\;‘ {
o Ny '\l N

OpHMM M3 caMbIX OIAcHBIX 3aboJeBaHMIl
Y€ sIBsieTcs: ackocdepos — rpubkoBass mHbpekx-
IV, BbI3BAaHHAsg CYMYAaTbIM IUIECHEBBIM IprOOM
Ascosphaera apis. Ackocdepos mopaxkaeT IMT4esn-
Hble (IJIaBHBIM OOpasoM TPYTHEBbIE) JIMYNMHKIN,
BO3PACT KOTOPBIX — 3-4 nHA. OHUM TepAT CBOIO
9/IaCTUYHOCTb M NPEBPAIIATCA B M3BECTKOBO-
Oenple TBEpABIe KOMOUKM. OT maHHOTO 3abojeBa-
HIsI CTPafiaeT Bech yIIeil, TaK Kak ackocgepos Obl-
CTPO pacIpoOCTPAHACTCS.

Ilis neyeHus ackocdeposa Mu€y CyIeCTBYIOT pas/IyHble CPEICTBA, B TOM YNC/Ie MeINKaMEHTO3HBIE.
YuéHble ITPOBEIN SKCIIEPUMEHTBI, YTOObI BBIACHUTD 3PPEKTUBHOCTD JEVICTBUA HEKOTOPBIX ITOJABIIA0-
IVIX pa3BNUTVe I'PUOKOBBIX 3a00/IeBaHNIT IIPEIIapaTOB, TAKUX KaK HUCHAMUH U pudmarn, Ha BO3OyANUTENA
ackoceposa. s aToro chopMmpoBay YeTbIpe TPYIIILI CeMell, COCTOsIHYE KOTOPBIX OBIIO Ipu6In3n-
TeTbHO OffMHaKOBBIM. [lepBas rpynma (KoHTponbHasa) 06paboTKe IMperapaTaMy He IO Bepranach.
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Kak ebl dymaeme, ¢ kakol yesbto UCNo16308a/10Cb KOHMPOJIbHAA 2pyNNa N4YesuHblX cemel?
Jatme pazsepHymeli omeem.

3apaHue 2

I[Ipu mpoBefeHNM SKCIIEpUMEHTa IO OIpefieeHNnIo 3P PeKTUBHOCTY JIeVICTBUA HEKOTOPBIX Ipenapa-
TOB Ha BO30yanTeNA ackocheposa y M€/ M M3YIEHMIO COCTOSHNUA Y PasBUTHA ITUETNHBIX CeMell KaKasa
U3 YeTBIPEX CPOPMMUPOBAHHBIX IPYIII COCTOSIA U3 TPEX CeMell.

Kak ebl 0ymaeme, 0na ye2o Kaxoasa ucciedyemasn 2pynna cocmossa He u3 o0HoU, a u3 mpéx
nyesiuHbIX cemeu? [Jaime paseepHymesit omeem.

3apaHve 3

YuéHble IpOBeNM SKCIEPVMEHT TI0 OIpefieNieH N0 3¢ PeKTMBHOCTY MeIVKaMEeHTO3HbIX IIPerapaToB —
HIICTaTMHA U pudTana — Ha Bo3byaurens ackocdeposa y muén. [lepsas rpynma — KOHTpO/IbHas, 06paboT-
Ke He IofjBepraach. Bo BTOpoil rpyIie IpyMeHs/I HUCTATHH, TpeThio oOpabarbiBau 0,1 %-HOit SMy/ib-
cueit pudrana, 4eTBepTyIo — 0,5 %-HOI aMybcuelt pudrana. Brusune 06paboTOK STMMU IIpenapaTaMu
Ha oflljee COCTOSHNME M PasBUTHUE ITYEIVHBIX CeMell OIpee/s/Ii 110 KOMMYEeCTBY IeYaTHBIX SYeeK depes3
KaKzible 12 gHelt: 4yeM 60JIblle IIeYaTHBIX A4eek, TeM 3¢ deKTrBHee AeiicTBYe IPUMEHAEMOro IIpenapara.

PesynbraThl skcriepuMeHTa IO ornpefieneHnio 3GpPpeKTMBHOCTH IeVICTBIA HUCTATHA ¥ pUQTaa Ha co-
CTOSIHME V1 Pa3BUTHe ITYETMHBIX CeMell ToKa3aHbl Ha rpaduke’’.
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Kakol u3 npugedéHHbix 86180008 COOM8emMcmayem pesysbmamam, NOKA3aHHbIM HA 2paguke?

1. 9P PeKTUBHOCTD BCEX MCCIEAYeMbIX IIPelapaToB IPYMEpPHO OMHAKOBA.

2. O6paboTka muenHbIX cemeit 0,5 %-HbIM pacTBOPOM pudTaa M HUCTATMHOM ITOKa3aja NX OffTHAKO-
BYI0 9 eKTUBHOCTb B OTHOLIEHNY BO30YANUTENS ackocdeposa.

3. IIpenapar Ha ocHOBe 0,5 %-HOiT aMy/Ibcuy pudTana obnagaet Hanbobleil 3PPeKTMBHOCTHIO IPK
7ledeHnn ackocdeposa myéi.

4. Omynbcnsa pudrana a¢deKTUBHA IPY IedeHNN TI00bIX IPUOKOBBIX 3a00/IeBaHMII ITYET.




3apaHne 4

Ha ocHose npoyumarHoU uHgopmayuu NoACHUMe, NoYeMy KoJlu4ecmao Ne4yamHsbix a4eex
MOXem CJIyXume Kpumepuem 3¢pgekmusHocmu Oelicmeus npendapamos Ha 8036youmens
ackocgeposay n4ér.

3apaHne 5

YuéHble IPOBENN KCIEPUMEHTHI 110 U3YYEHMIO OfHOTO 13 OCHOBHBIX ITOKa3aTesneil 9 (PeKTMBHOCTI
paboThI Y€ — UX NEMHOL aKMUBHOCMU, KOTOPask HAIIPAMYIO CBSI3aHa C MX (PU3MONIOTUYECKUM COCTOS-
HyeM. JI7Is1 9TOro B 3MMHMII IIepyOJ, TPOU3BOAMIACh 06pabOTKa KY/IBTYp 3aIMIIEHHOTO IPYHTA HUCTATHU-
HOM, 0,1 %-Hoit 1 0,5 %-HOJ SMY/IbCUAMMA pM@)TaHa.

Onuwume nposedéHHbIl YYEHLIMU IKCnepumeHm. [J1a 3mo2o 0onosiHume npeosioXeHue,
8blb6pas hpasvl U3 cnucka.

YdeHble M3y4yanu BIUSIHIE Ha

1) crapguy pasBUTHSI ITI€TIbL;

2) BOCIIPMMMYUBOCTD KY/IBTYP 3aIUIIEHHOTO IPYHTA K HUCTATVUHY U pudTany;
3) 06paboTKa KyJIbTyp 3alUIEHHOTO IPYHTA HUCTATUHOM U pUPTAIOM;

4) 06paboTKa IMYeTMHBIX CeMell HUCTATUHOM 1 puQTanom;

5) néTHasA AKTUBHOCTD ITYETL.

3apaHune 6

Pudran oTHOCUTCA K PUTOPETYIATOPaM — XMMUYECKUM BellleCTBaM, SBJIAIOIMMCS aHaJIoraMu co6-
CTBEHHDBIX TOPMOHOB pacTeHNit. PUTOPEryIATOPbl B OY€Hb HM3KUX KOHIIEHTPALMAX CIOCOOHBI CTUMY-
JIMPOBATh POCT PaCTEeHMI ¥ aKTUBY3MPOBATh MX 3ALINUTHYIO PeaKIMio K O0Ie3HsAM U HeO/IarompusaTHbIM
ycnoBusiM. Prudran kak GuToperynstop criocobeH nmofasisTh pa3BuTiie IpiuOKOBBIX O0JIe3Hel Y pacTeHMIt
¥l B XpaHsAIIEMCS 3epHe.

Bspociible 0co6u He TOABEP>KeHBI ACKOC(EPO3Y, OFHAKO OHY YaCTO BBICTYIIAIOT B POJIM IIEPEHOCYMKOB
3TOTO IrprOKOBOro 3ab0IeBaHN.

Ha ocHoge npouyumaHHoU uHpopmayuu npednosoxume, nodemy obpabomka Kynemyp
3AUWUWEHHO20 2pYHMA HUCMAMUHOM U pughma’siom 8/1usem Ha 1EMHYI0 aKMu8HOCMb NYE.

3apaHune 7

YuéHble IPOBEN SKCIEPUMEHTBI 110 M3y4YEHUIO OFHOTO M3 OCHOBHBIX IOKa3areseil 9 deKTuBHOCTH
PabOTBI MYENT — UX EMHOT AKMUBHOCHU, KOTOPYIO MO>KHO OIIPENe/IUTD II0 YVC/TY BBUICTOB ITYE/T 13 YIIbA.

B npouecce nccnenoBanmii y4éHble B 3UMHIIT epyof] 06pabaThIBaIy Ky/IbTYphI 3alIUIIIEHHOTO TPYH-
Ta HUCTATUHOM, a Taxoke 0,1 %-Hoit n 0,5 %-Hoit aMynIbcuaMy pudTaa.

Pe3y/bTaThl 9KCIIepuMeHTa OKa3aHbl Ha rpaduke’’.

Kakue u3 npusedéHHbix HuXe 8bI860008 COOMBeMCMaBylom pe3y/ibmamam, NOKA3aHHbIM
Ha epaghuxe?

1. B TeueHne Bcero epmona 3KCIepuMeHTa VICIIO/Ib3yeMbI€ IIpeIIapaThl IIPAKTNYECKN HE OKa3bIBa/I
B/IVAHNMA Ha IETHYIO aKTUBHOCTD IT4€II.
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2. VI3MeHeHMe cofiepKaHyA pudTana B SMY/IbCUM, UCTIOIb3YeMOI IIpU 06pabOoTKe KY/IbTYP 3alIMIIEH-
HOTO TPYHTA, BIVsIET Ha IETHYIO aKTVBHOCTD [TYETNHBIX CEMeEIL.

3. O6paboTka Ky/IbTyp 3alIEHHOro rpyHTa 0,5 %-HOIl SMYy/Ibcueil pudTana aKTUBU3UPYeET JIETHYIO
aKTUBHOCTD IT4€/T B 6OIbIIIeIT CTeTIeHN, 4eM 00paboTKa HICTATNHOM.

4. O6paboTKa Ky/IbTyp 3aLMIIEHHOTO IPYHTA TEMM >Ke IIpellapaTaMi B JIETHUI IIePHOJ, aHaJIOTMIHBIM
06pa3oM B/MsAET Ha TETHYIO aKTUBHOCTD ITYE/TNHBIX CeMeIL.

5. O6paboTka Ky/IbTyp 3aIVIIEHHOTO TPYHTA MICCIeAyeMBIMI IIperapaTaMyl IIOBBIIIAeT JETHYIO aK-

TUBHOCTD ITYE€/IMHBIX CEMEN], HO B Pa3HOM CTEIIEH.

MeTtogunueckune KOMMEHTapmun

Kommekc 3agannit «Kak 1e4uth 60/I€3Hb II4e-
JIVHBIX CeMeii?» OTHOCUTCS K COfiepyKaTenbHOil 00-
mactn «KuBble CUCTEMbI» U CBSI3aH C ITYETOBOJ-
CTBOM — OJHUM U3 JIPEBHENIINX BUJOB CENTbCKO-
ro xo3syicrBa. [Tuénbl, Kak u Apyrue >KMBble opra-
HVI3MBI, NTOJBEP>KEHbI PA3INYHBIM 3a00/IeBaHUAM,
IUIs TIpeSOTBpalle st KOTOPBIX HeOOXOAMMO 3HATh
VIX TIPMYMHBL ¥ BOBPEMS JICUUTD ITYe/TMHBIE CEMbI,
B TOM 4YJCJIe C IIOMOIIBI0 MeAVKAMEHTO3HbIX IIpe-
IIapaToB.

ITpy BBINONHEHNN 3alaHUSA IIKOTBHUKN MOTYT
IPOSABUTD YMEHNS aHAIM3MPOBATh U MHTEPIIPETHU-
POBaTb JaHHBIE, [e/aTb BBHIBOABI, IIPOJIEMOHCTPU-
pOBaTh MOHMMAaHIE METOOB HAYYHOTO MCCIIe0Ba-
HMA. B 11e/10M 9TO KOMIUIEKCHOE 3afjaHie TTOKa3bl-
BaeT, KaK HayKa ) TeXHOJIOTMM IIOMOTAIOT pelIaTh
npo61eMbl TOBBIIEHNS 9()QPEKTUBHOCTY ITYesIO-
BOJCTBA U IONy4YeHNUSA MEfla BBICOKOTO KadecTBa,
006/TaJafoIIero YHIKa/IbHBIMYU BKYCOBBIMM 1 Lie/1e6-
HBIMU CBOJMICTBAMM.

CroXeT KOMIIIGKCHOTO 3a/JaHMA CBA3aH C aCKOC-
(bepo30oM — OIacHON U 4acTo BCTpedaromerics 60o-
JIe3HBIO ITYETMHBIX CeMel, KOTOpas BBI3bIBaeT-
cst TpubKkoBoit MHpeKIMelt. [ npegoTBpaleHns
U JIedeHMsI 9TOro 3abojeBaHMsA y4EHbIe IIPOBEIN

uccnenoBanys 9pPeKTMBHOCTY HEKOTOPBIX IIpera-
paroB. 3HaUUTe/IbHASA YACThb 3afIlaHMIl 3TOrO OJI0Ka,
a UMeHHO 3ajlaHus 1, 2, 4 u 5, OTHOCUTCS K KOMIIe-
TEHIUY «IIOHMMaHJe 0COOEHHOCTell eCTeCTBEHHO-
HAy4YHOTO MCCIEfIOBAHUA» U MPOLEAYPHOMY TUILY
3HaHVA. DTY 3a/JaHMs HAIlpaBJIeHbl Ha pOpMUpOBa-
HIE Y YYAIIUXCSA BaKHENIINX JMCCIe[OBATeNbCKIX
YMeHMI1, a MMEHHO: OINCBHIBATh U OLlEHNBATDb CIO-
co6bl, KOTOpBIE VICIONB3YIOT YY€Hble Jyist obecrie-
4eHM A HaJI&KHOCTY 1 JOCTOBEPHOCTY TIOTy4eHHBIX
pesynbpraToB (3ajaHus 1 u 2); OlleHMBaTb C Hayd-
HOJI TOYKM 3peHNs IpeflaraeMble CIIoCOObI u3yye-
Hus Ipo6emsl (3ajaHine 4); pacrio3HaBaTh BOIPOC,
VICCIIElyEMDbIII B IaHHOI €CTeCTBEHHOHAYYHOI pa-
6ote (3amanue 5).

3amaHuA 3 U 7 OTHOCATCA K KOMIETeHIIMN «VH-
TeplpeTanus AAaHHBIX U VCIIOTb30BaHNe HayYHBIX
JI0OKa3aTe/IbCTB [y IONy4YeHUSA BBIBOAOB». Ilpu
BBITTOJTHEHNM 3TUX 3a/jlaHNiT popMupyeTcs yMeHme
aHAM3MPOBATh, NUHTEPIIPETNPOBATH IIPECTaB/ICH-
Hble B Pa3/IMYHOI (opMe TaHHbIE I JIe/laTh COOTBET-
CTBYIOLIVE BBIBOADL B 5THX 3aaHNAX HEOOXOUMO
IpOaHaIM3UPOBATh IPaduKI, B KOTOPBIX TOKa3aHO
B/IVISTHME VCC/IEAYEeMBIX IIpernapaToB Ha (pusnono-
T9ecKoe COCTOSHME VI Pa3BUTHeE ITYETNHBIX ceMelt



VI BBIOpATh BBIBOABI-YTBEPXKAEHNS, XapaKTepU3yIo-
1te 9¢GeKTUBHOCTD MCCTIeyeMbIX IPEeapaTos.
3amaHue 6 CBSI3aHO C KOMIIETEHIINEN «HAayqHOe
00bsICHEHVe SIBJICHNUI» ¥ HAIpaBeHO Ha GopMu-
pOBaHMe YMeHNs IIpefIaraTb OObsACHUTEIbHbIE TU-
noTe3sl. B aTOM 3ajaHuy HEOOXOZMMO Ha OCHO-
Be IIpeACTaB/IeHHON WH(OpPMAIM OOBACHUTD,
KakuM oOpa3oM 00paboTKa pacTeHuil 3alyIeH-

HOTO IPYHTa npenapaTamu, 3¢ eKTUBHOCTh KOTO-
PBIX VICCTIEYeTCsl YYEHBIMY, BIIVsIeT Ha PU3UOIOT M-
YeCKOe COCTOSHME TYET.

Kommnnekcuoe samanme «Kax neunts 6omesHb
ITYE/IVHBIX CeMeN?» MOXKeT ObITh UCIOAb30BAHO
B Kypce Omormormm 8 Kjaca Ipy M3YYEHUM TEeMbI
«Hacexomble», a Taxoke npu noarotoske k OI'D no
6moornm.

XapaKTepI/ICTI/IKa 3ap,a|-|v||‘/'| n cncremMa nx oueHmnBaHmA

3adaHue 1
CopeprxaTenpHas JKusble cucrembl
00671aCTh OLIEHKH
KomneTeHTHOCTHAA [TonnMaHue 0cO6EHHOCTEN eCTeCTBEHHOHAYYHOTO YICC/IETOBAHNS
0071aCTh OI[EHKM
KoHTekcT MecTHbIII/HAIMOHA/IBHBIN, OKPY>KaIoIas cpena

YpoBeHb CIIOKHOCTHU

Cpenuunii, Bo3pacT yvaiuxcs 13-16 net, 8-10 kacc

QopmMar oTseTa

3agaHue ¢ pa3BEPHYTHIM OTBETOM

OO6DBeKT MpOBepKN

OueHuBaTh M ONMCHIBATH CIOCOOBI, KOTOPBIE JCIIONb3YIOT y4YEHbIE, YTOOBI
obecreynTh HafI&KHOCTD JAHHBIX U TOCTOBEPHOCTL 00BACHEHMI

Tun 3HaAHMA [IponenypHoe
CucTema OLleHMBAHNS bamn Copep:xaHne KpUTepus
1 ToBopuTCs, 4TO HamMuye KOHTPOJILHOM TPYIIBI IIO3BOJAET IIPU

aHa/nM3e pe3ylbTaTOB JKCIEPUMEHTa CPaBHMBATbh SKCIIEPUMEH-
TaJIbHYI0 ¥ KOHTPOJIBHYIO TPYIIIBI M TaKMM 0OpasoM OTINYATh
adpdexrT nccnenyemoro paxkropa ot 9peKkToB MHBIX BO3EIICTBUIL,
KOTOPBIM ITOJBEPTalOTCS BCe YIACTHUKY IKCIIEPUMEHTA

0 JIpyrue oTBeTHI
3adaHue 2
CopepxaTenbHas JKuBble cucTeMbl
0071aCTh OI[€HKM
KomnereHTHOCTHaA ITonnMaHMe 0CO6EHHOCTEN eCTeCTBEHHOHAYYHOTO VICC/IEOBAHMSA
0071aCTh OI[€HKM
KoHnTekcT MecTHbIII/HAIMOHA/IBHBIN, OKPY>KaIoIas cpena

YpoBeHb CIIOKHOCTHU

Cpeguunii, Bo3pacT yvaiuxcs 13-16 net, 8-10 kmacc

DopmMar oTBeTa

3azaHue ¢ pa3BEPHYTHIM OTBETOM

OO6DBeKT MpOBepKN

OueHuBaTh ¥ ONMCHIBATH CIIOCOOBI, KOTOPbIE VICIIONb3YIOT YYEHBIE, YTOOBI
obecreynTh HaI&KHOCTD JAHHBIX U1 JOCTOBEPHOCTDH 0OBACHEHMI

Tun sHanMA IIpouenypnoe
Cucrema OLleHUBaHNA bann CopepkaHue Kpurepus
1 ToBopuTcs, 9TO HaMM4YMe TPEX MYENTMHBIX CEMEN B KaXK/IOM TpyIIIe

HEOOXONVMMO [yisi TIOBBILIEHNWS TOYHOCTM U [OCTOBEPHOCTU
Pe3y/IbTaTOB MCCIETOBAHN

0 JIpyrue oTBETHI
3adaHue 3
CopeprxaTenpHas JKusblie cucrembl
0071aCTb OLIEHKU
KOMHCTCHTHOCTH&H MHTepHpeTaLU/[H OAaHHBbIX M JCIIO/Ib30OBAHVIE Hay‘{HbIX OOKa3aTenbCTB [JIA

0071aCTb OLIEHKU

IIOJIY4Y€HN S BhIBOJOB
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Kontekct

MecTHPIII/HaLlMOHAIbHBLI, OKPY>KaIoIjas cpefa

YpOBEHb COXXHOCTHU

Cpennuii, Bo3pacT yvamuxcs 13-16 yet, 8-10 xmacc

Qopmar oTeTa

3aaHue ¢ BBIOOPOM OJHOTO MPABUIBHOTO OTBETA

OO6beKT npoBepKu

AHa}II/ISI/IpOBaTb, VHTEPIPpETNPOBATb NaHHBbIE U [€/71aTb COOTBETCTBYIOIINE
BbIBO/IbI

Tur sHaHMA IIponenypHoe
bann CopepxaHnue Kputepusa
1 Bei6pano ytBepxzeHue 3. [Ipyrue He BbIOpaHbl
0 Jlpyrue oTBETHI
3adaHue 4
Copep>xarenpHast JKuBble cucteMsr

0071aCTb OLIEHKU

KommeTeHTHOCTHAA
00/1aCTh OI[EHKH

ITounmanme ocobeHHOCTEN €CTECTBEHHOHAYYHOI'O 1ICCI€fOBaHMA

Konrexkct

MecTHbIII/HaLlMOHATIbHBI, OKPY>Kalolljas cpefia

YpoBeHDb CIOXKXHOCTHU

Boicokmit, Bospact yqammxca 13-16 net, 8-10 xmacc

®opmar oTBeTa

3amaHue ¢ pa3BEPHYTHIM OTBETOM

OO6DBeKT MpOBepKN

OueHMBaTh C HAYYHON TOYKM 3PEHMs IpefjIaraeMble CIocoObI M3ydeHNs JaH-
HOTO BOIIpoca

Tun sHaHMA IIpouenypHoe
Cucrema OIleHMBAaHUA bamn CopepxaHne Kputepus
1 ToBOpMTCS, YTO IJIECHEBBI TPUOOK, BBI3BIBAIOIINII acKOChepo3 y

Y€, MOpa)KaeT HaXOHAMLIMeCSd B OTKPBITBIX A4YelKaX TMYMHKYU, B
pe3y/bTaTe 4ero OHY MOTMOAT U, TAKUM 00pa3oM, IpeKpaljaoT
cBoé panpHeiimee pasBurye. Ilostomy cragus ¢GopMupoBaHUs
HIO/THOLIEHHOJI 0COO ITYe/IbI 13 KYKOJIKM, IPOTEKAIOIIast B 3aKPbITON
sYeiiKe, He peain3yeTcs, TaK Kak pabouie IT4€/Ibl He 3aI1e4aThIBA0T
SAYENKM C MOTMOUMM TNYMHKaMU. TakuMm o06pa3oM, KOIN4ecTBO
IeYaTHBIX sA4YeeK XapakTepusyeT oOblee COCTOSHUE VM Pa3BUTHUE
IYEeIMHBIX CeMeil ¥ MOXeT CTY>KUTb KputepueM 3¢ (eKTUBHOCTI
IeVICTBYA IPeIapaToB Ha BO3OyAuTeNA ackocdeposa y muén

0 JIpyrue oTBETHI

3adaHue 5

CopepxaTenbHas
00671aCTb OLIEHKM

JKusBbie cucteMbl

KomnerenTHocTHas
0071aCTb OLIEHKM

ITonnMaHMe 0cOb6EHHOCTEN €CTECTBEHHOHAYYHOI'O CCIef0OBaHMA

Konrekct

MecTHbII1/HallMOHAIbHBIN, OKPY>Kalollas cpefa

YpoBeHb CITOXXHOCTHI

Cpenunit, BospacT yJamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

3afjaHue C pa3BEPHYTHIM OTBETOM

OO6beKT IpoBepKu

PacriosnaBarp BOIIPOC, I/ICCTIeI[YGMbIﬁ B I[aHHOIZ eCTeCTBeHHOHaY‘IHOﬁI pa60Te

Tur sHanMA IIponenypHoe
Cucrema olleHMBaHUA bann CopepkaHne KpuTepus
1 Bri6paHa nocnefoBarennbHOCTS 3, 5:

Yuénble usyvanu BivsiHue 00pabOTKI 0nvlaeHUs Kynvmyp
3AUUUEHHO020 2pYyHMA HUCMAMuUHOM U pudmanom (3), Ha TEMHY10
axkmugrocmv nuézu (5)

0 JIpyrue oTBETHI




3aoaHue 6

CopeprxaTenpHas JKusBble cucrembl

0071aCTb OLIEHKU

KoMmmeTenTHOCTHAs Hay4noe o6bsicHeHMe sIBIeHUIT

0071aCTb OLIEHKU

KonTekct MecTHbBIN/HalMOHATBHBIN, OKPY>KaIoIIas cpefa

YpoBeHb CIOXKHOCTU

Bpicokuii, Bospact yyamuxca 13-16 net, 8-10 kmacc

Dopwmart orBeTa

3ajaHne ¢ pa3BéPHYTHIM OTBETOM

OO6DbeKT IPOBEPKA

Hpe;maraTb 00 bACHNUTENbHBIE TUIIOTE3bI

Tum sHannsa

CopeprkaTenbHOe

Cucrema OL€CHMBAHUA

bamn Copep:xaHne KpUTepus

1 ToBopuTcs, 4To 06pabOTKa KYIbTYp 3alIUIEHHOTO IPYHTA HIUCTA-
TVHOM M pUQTaNOM IMOfIaB/IAET Pa3BUTIE IPUOKOBBIX OOIe3Heil y
pacTeHMil, YTO MPEIATCTBYeT 3apaKeHUI0 acKochepo3oM B3poc-
MBIX ITYE€NI, OMBUIAIMMX pacTeHusa. Kak crefcTsme, B3pociible
0co6u He OYIYT 3apakaThb IMYMHKY ¥ YXYALIATb PU3NOTOrNIecKoe
COCTOSIHME ITYE/TMHBIX CeMeil, YTO IIOBBICUT MX JIETHYIO aKTMBHOCTD

0 JIpyrue oTBeTHI
3adaHue 7
CopeprxaTenpHas JKuBble cuctembl
0671aCcTb OLIEHKU
KomnereHTHOCTHAsA VHTepnperanysa TaHHBIX U UCIONb30BaHMe HaYYHBIX [JOKa3aTe/lIbCTB /I IO-
0071aCTh OI[EHKH JTy4eHUsI BBIBOJIOB
KonTexct MecTHBINI/HaIMOHAIbHBIN, OKpY>Katoljas cpefa

YpoBeHb CIIOXKHOCTHU

Cpepnnuii, Bo3pacT yyamuxcs 13—16 jet, 8-10 xmacc

@opmar oTBeTa

?)aI[aHI/Ie C BI)I6OPOM HECKOJIBKMX ITPAaBUIbHBIX OTBETOB

O6bexT npoBepKu

AHa)’II/ISI/IpOBaTb, VHTEPIIPETUPOBATDb [OaHHbIE U [€/1aTb COOTBETCTBYIOINE
BbIBOIbI

Tum sHaHMA

[IpouenypHoe

CucremMa olleHMBaHUS

bann CopepxxaHue KpuTepus

2 Beibpansl yrBepxkaenust 2, 3, 5. [Ipyrue He BBIOpaHbI

1 Boi6paHbl [1Ba BepHBIX yTBep)KaeHus. [Ipyrue He BBIOpaHBbI

0 Jlpyrue oTBETHI
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Kenc 6.
«POOAHWNKU Bbl MOWU,
POOAHUKMN...»

PopHukm — 3T0 He TOJIbKO MCTOYHMKY BOJOCHA0-
>KEHMA, HO U IIPUPOJHAs LOCTOIPUMEYATEIbHOCTD,
MHOIVI€ POIHVKY VIMEIOT CMBOJINYECKOE 3HAYEHE.
PonHIKOBOIT BOfje 3a4acTyI0 IPUIMCHIBAIOT 1iene6-
Hble cBoJicTBa. OHAKO 3TO MHEHIe He BCeraa Iof-
TBEPXK/IA€TCA Ha IpakTuke. Ecmm teppuropus, Ha
KOTOpPOI1 PacIlONOKEHbl POJHMUKY, 3arpsA3HEHa pas-
JIMYHBIMY OTXOJaMM, TO 3TO MOXKeT IIPUBECTU U
K 3arpA3HEHMIO TIOA3eMHBIX Boj. TeM He MeHee
Y MECTHBIX JKMTeJIeil COXPAaHAETCA CTOMKOe YOex-
[ieHMe B YUCTOTE POJHUKOBONM BOAIBI U €€ IPEeuMy-
1IeCTBAaX 10 CPAaBHEHMIO C BOJOIPOBOSHOV BOJOIA.
IToatomy ms monydenust 00beKTUBHOI MHpOpPMa-
LV O BO3MOXKHOJ OIIACHOCTY POJSHUKOBOI BOJbI
HEOOXOIVIM IIOCTOSIHHBII KOHTPOJIb €€ KadecTBa.

3apaHue 1

Cannrapusle HopMbl 1 npasuia (CanllnH) ycranaBnmBaoT rurneHnyeckue Tpe6OBaHMsA K Ka4eCTBY
IUTbEBOI BOMbI, B TOM YNC/IEe K BOJIE€ U3 MOJ3€MHBIX ICTOYHNKOB, HAIIPUMEP KOJIOAL[EB VI POHUKOB.
OTa BOfa MPAKTUIECKN BCETrfia UCIOIb3YeTCsl Hace/leHeM 6e3 IIPOXOKIAEHMsI CTa{Uy BOLOIOATOTOBKIL.
ITosToMy He Bcerga KauecTBO BOBI 13 POJHUKOB 1 KOIOALIEB MOXKHO IIPU3HATD Y/{OBIE€TBOPUTEIbHbIM.

[IutbeBast Boja JO/DKHA ObITH Ge30macHa B SMUJEMUYECKOM OTHOLIEHUM, Oe3BpefHa 10 XUMude-
CKOMY COCTaBY M VMIMeTb O/IarONpUsTHbIE OPTaHOMENTHUYeCKVe CBOJICTBA (3amax, MPUBKYC, LIBETHOCTD,
MYTHOCTb). Ba)kHBIMIM ITOKa3aTensiMM, XapaKTepU3YIOLIVIMI KaueCTBO IIUTbeBOI BOJBI, SIBIAIOTCA Clie-
RyIOLIe:

- 3anax BOJBI XapaKTepU3yeTCsl MHTEHCUBHOCTBIO (HeT 3amaxa — 0 6a//1oB, odeHb cmabpiit — 1 6am,
cnabbiit — 2 6ajia, 3aMeTHBIN — 3 6aa, OTYETIUBbI — 4 Gajiia, OueHb CUIbHBIN — 5 Oa/IIoB);

- YBeMHOCb BOIBI XapaKTepu3yeT Ha/lM4ye B Hell TYMMHOBBIX BEIl[eCTB, BHIMbIBA€MBIX U3 ITOYBBI; Iy-
MIHOBBIE BellleCTBa 00pa3yIoTCs B IIOUBE B Pe3y/IbTaTe Pa3/IoKeHNA OPraHNYeCKIX COeITHEHMIT U CUHTe-
32 MMKpPOOpPTaHM3MaMy 0COO0TO BellleCTBa — TyMYyca, MMEIOIero KOPMYHEeBBIN 1IBET I IPUJIAIOLIET0 Boje
TAaKYIO JKe OKPACKYy;

- 8000po0HwILl nokasameny pH ompefenseTcss KOMMIECTBEHHBIM COOTHOLIEHNEM B Bofie 1MOHOB H*
u OH", o6pasymomuxcs mpu aucconyanuy Bogel; ecn nonsl OH™ B Boje npeo6mapaior, To Boga O6yzmeT
UMeTb Ienovnyo cpeny (pH > 7), mpu nosbimeHHOM cofiep>kanuy nonos HY — xucnyo (pH < 7), nmpu pa-
BeHCTBe KoHIleHTpaunit noHoB H* u OH™ - neititpansuyio (pH = 7);

— JMEcmKocmb BOJBI 00YC/IOB/IeHA IIPUCYTCTBUEM B BOJIe KATMOHOB KATbUUS Vi MAZHUST;

- 06was munepanuzayus (CyXoil OCTaTOK) IpeAcTaBIseT co00il CyMMapHBIl KOMMYeCTBEHHBIN ITOKa-
3aTeNb COflepP>KaHNs PACTBOPEHHBIX B BOJIE BEI[ECTB (Coreit);

- NepMAHeAHAMMHAS OKUCTAEMOCMb BOAbI XapaKTepU3yeT COflep>KaHMe B BOJie BOCCTAHOBUTEJIEN
(marmpumep, >xenmesa(Il)) m opraHmdyeckMx BeleCTB, KOTOpbIE MOTHOCTBIO VIIM YACTUIHO OKMUCIISIOT-
Csl TIlepMaHraHAT-MOHOM; ITepMaHraHaTHAsl OKMC/ISIEMOCTb YCJIOBHO OTPaKaeT KONMMYECTBO KUCIOPOAA
(Mr Ha 1 71 BOfIBI), KOTOpOE TpeOyeTcs [/Is OKUCTIEHNS BEIeCTB B BOJIE;

— X710pU0- U CynoPam-uoHvl COREPXKNUT MPAKTUYECKY BCSI IPUPOHAS BOJA; HU3KIE U yMepeHHbIe KOH-
LIEHTPALMM 9TUX VIOHOB IIPUJAIOT BOJie IIPUATHBIN BKYC, @ M30BITOYHbIE MOTYT CAE/IaTh BORY HEIPUATHON
IUIS TIUThS;



— Jies1e30 TIONIA/IAeT B IIPMPOJIHBIE BOMIBI IIPY PACTBOPEHMY T'OPHBIX IIOPOJ, ¥ MUHEPATIOB, (PUIbTpaLin
CO CBAJIOK, M3 CTOYHBIX BOJI, CTOKOB MIPeIPUATUI METa/Ty PrUYeCKO IPOMBIIIEHHOCTH;

- HUMPAamovL TPaKTUYECKM BCeX KaTMOHOB XOPOIIO PAaCTBOPAITCA B BOJIe, YTO 0OYCTIOBIMBAET UX CIIO-
COOHOCTD TTepeMelaThCs C TPYHTOBBIMYU BOJAMU U 3aTPSA3HATH OTKPbITbIE MCTOYHUKY BOJOCHAOKEHMS —
KOJIOALIbI, POSHUKM ¥ OTKPbITble BOJOXPaHIINIIA;

- 00ujee MUKPOOHOE YUC/I0 OTPAKaeT OOIIMIT YPOBEHD COfiep>KaHMsl GaKTepuil B BOJie.

B tabnuie npusenens! Tpeb6oBanus CaullnH k kadecTBY mMTheBOI BOAbI'! U JaHHbBIE aHa/MM3a IPOO
BOJIbI M3 POJIHMKA, PACIIOJIOKEHHOTO B Ca/IoBOJYECKOM TOBAPUILECTBE, [I0 M IIOC/IE OYMCTKI.

ITokasarenn Hopmarus CanlluH Bopa mo ouncrku Bona mocre
OYMCTKI
OpraHonenTuvyeckme
3armax, 6aibl He 601ee 2-3 0 (ue omrymaercs) 0
LIBeTHOCTD, Ipajiychbl He 6omee 30 8 (>xenToBaThII 0
OTTEHOK) (beciBeTHas)
XuMudeckue
Bopopopnriit nokasarens pH B npepenax 6-9 7,9 6,9
JKéctkocTp 06111251, MT-3KB/ 71 B npepenax 7-10 13,1 49
Obmias muepanmsanms (cyxoi B mipegenax 1000-1500 1547 950
OCTAaTOK), MI/JT
OKMcnsseMoCTh IepMaHraHaTHas, B npesenax 5-7 101 40
mr O/n
Cynbdar-nonnt SO3~, mr/n He 60nee 500 240 134
Xnopug-uounst Cl°, Mr/n He 60nee 350 30 30
Ob1riee comep>kaHme xxermesa, Mr/1 He 60nee 0,3 0,6 0,06
Hwurpar-noner NO3 He 6onee 45 40 35
Xpom(VI), mr/n 0,05 0,2 0,01
Mukpo6uonornmieckmne
O6111ee MMKPOOHOE YICITO, YUCITO
06pasyoIux KOJIOHUN MUKPOOOB He 60mee 100 70 30
B 1 M

Kakue 86180061 0 kKa4yecmae 800bl, 839mMoU U3 POOHUKA, MOXHO cOe/ldmb Ha OCHOBAHUU OdH-
HbIX, npedcmasJsieHHblx 8 mabauye?

1. PogHuKOBast BOa 1O OYMCTKY He COOTBETCTBOBAIA HOPMaM IO BCEM MOKA3aTeSIM.

2. O4ncTKa pOFHUKOBOIT BOIbI 06ecIiednia COOTBETCTBIE €€ Ka4yeCTBA [0 BCEM MOKA3aTeSIM.

3. Be3 ouncTky BOAa, B3sITas 13 POSHMKA, OTIACHA B SIINMIEMIIECKOM OTHOIIECHN.

4. OuncTka obecneynsia CHIDKeHMe )KECTKOCTY BOZBI U 0011IeT0 COflep>KaHus JKejie3a B Hell 1o Tpebye-
MBIX IIOKa3aTerlell.

5. O4MCcTKA IO3BO/M/IA CHUSUTD IBETHOCTD BOJIBI.

3apaHue 2

OpuH 13 BayKHBIX ITOKasaTeslell KadyecTBa MUTbeBOI BOAbI — COfiep)KaHye B Heil HUTpaToB. Ilpu pu-
TE/IbHOM YIOTpeO/IeHNN IIUTheBOI BOAbI, COfepIKalllell 3HaUNTe/IbHbIe KOINYeCTBA HUTPATOB, CHIDKAeT-
A CHOCOOHOCTD KPOBMU K IIEPEHOCY KUCTIOPOJIA, YTO BefieT K HeO/IarONpUATHBIM ITOC/IEACTBUAM IS YeTo-
BEUYECKOTO OpraHM3Ma.

VcToyHuKaMy MOCTYIIEHNS COeNVHEHUII a30Ta B IPUPOIHbIE BOABI ABIAIOTCA pa3NioKeHNe KIeTOK
OTMepIINX OPTaHM3MOB, IIPYDKM3HEHHbIE BBIJE/NIEHNUA ITUAPOOMOHTOB, aTMOChepHble OCaiKM, PUKCAIN
13 BO3/IyXa B pe3y/bTaTe XU3HeHeATeIbHOCTI a30TQUKCUPYIONX OaKTepuil 1 fp. 3HaUUTeIbHOE KO-
4eCTBO a30Ta MOXKET IOIA/JaTh B TPYHTOBBIE Y IOBEPXHOCTHBIE BOBI C OBITOBBIMI, CETTbCKOXO3SICTBEH-
HBIMJ U IIPOMBIILJIEHHBIMI CTOYHBIMI BOJAMI.
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ITpenenbuo gomyctumas KoHentpauns (ITJ1K)
—+—Poakik 1 HUTPATOB B IIUTbEBOJ BOJIe COCTABMAET 45 MI/JI.
= POAHHE 2 Ha rpaduke mokasaHo cofepKaHMe HUTPATOB
NI B BOJIe, B3ATOII I3 IBYX POJHMKOB, B IIEPUOJ C IeKa-
6ps1 2019 . mo mait 2021 1.

]

2

Kakoui u3 npugedéHHbix 86180008 cOOmaem-
cmsyem pe3ysibmamam, npeocmassieHHbIM
Ha 2paguke?

5 & & B

1. B TeueHme Bcero mnepuoja UCCAEHOBAHUIL
cofiep>KaHue HUTPATOB B BOJie B 000MX POHUKAX CO-
o o IR orBercTBOBasno I1JJK.

e -ﬁ? ﬁ e ~5;'9 4o -55" 2. Copep>xaHyue HUTPATOB B BOfie POJHUKOB

?ﬁ' ‘pé -.t-’? f_rd“"" ) ep‘Q" sﬁ -.,?q" HOZIBEPXKEHO Ce30HHBIM KOTeOaHUAM.

3. B mo3eMHBIX BOfIaX COLePKUTCS OObIIIe HUT-
paToB, 4eM B IOBEPXHOCTHDIX.
4. CopiepKaHye HUTPATOB B BOJle POJHMKOB 3aBJICUT OT BpeMeH! CYTOK.
5. B nepyuop MHTEHCUBHOIO TasHUA CHETa Cofiep>KaHye HUTPATOB B POJHMKOBOI BOJle YBEINYMBACTCA.

HomuyEHTpaL RR HRTRaT-HOHE, Mifn

[

3apaHune 3

Bkyc npuponHoit muTheBOI BOABI, B TOM YMC/Ie BOABI POIHUKOBOI, 00YC/IOBIEH NPUCYTCTBUEM CO-
JIeVl JKECTKOCTH — COJIelt Ka/lbIys 1 Maruus (TuipokapOoHaToB, Cynb}aToB, XI0puaoB). KécTkocTh BOabI
dbopmupyeTcs B pesynbTaTe paCTBOPEHNUs TOPHBIX ITOPOJ, COTEPIKAIMX KaIbIIL I MAaTHUI, — MU3BECTHS-
Ka U IOJIOMUTA.

B >x€cTKoI BOfie MBIJIO TepsIeT MOIOLINE CBOMICTBA, YTO IPUBOJSUT K YBEIMYEHNIO €T0 PacXofa, III0X0
pasBapuBaIOTCA MACO ¥ OBOIIY, OYEHD IIJIOXO 3aBapMBAETCA Yall, IPY 9TOM €ro BKyC yxypuraercs. [Tpn xu-
ILTYEHUY SKECTKOI BOZIBI Ha CTEHKAX YailHIKOB ¥ KaCTPIob 06pasyeTcst Hakuib. [locTossHHOE yrioTpebite-
HJIE >KECTKOI BOJBI MOXKET IIPUBECTU K o6pasoBaHmo KaMHell B Toukax. JKécTkas Boga HenmpurogHa it
TEeXHUYECKNX 1ieye.

JKectkocTp Bozbl BbIpakaeTcs B rpapycax xéctkoctu K. ITo BenmmunHe o61mert )KECTKOCTY pasinda-
10T BoAy MATKyIo (1o 2 °XK), cpenneit sxéctkoctn (2-10 °JK) m xéctkyio (6omee 10 °K).

Ha puarpammax npecraB/ieHbl pe3y/IbTaThl MICC/IeTOBaHMs 0011ell >KECTKOCTU BOJIbI HECKOIBKUX POJi-
HVKOB (puc. 1) 1 BOABI HEKOTOPBIX pek (puc. 2) B pa3HOe BpeMs rofia.
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Kakue u3 npusedéHHbix 86180008 COOMBEMCM8ByoM pe3ysibmamam, NPeocmassieHHsIM Ha

ouazpammax?

1. JKécTKOCTb BOZDBI MCCTIERYEMBIX POJHMUKOB 1 PEK CHJIBHO 3aBYICUT OT BpeMEH! T'ofia.
2. Bopy mnccneyeMbIX pOSGHUKOB MOYKHO CYMTATh MATKOIA.
3. Boga nccnenyeMpIX pOSHMKOB MMeEET NIPAKTUIECKN IIOCTOSHHYIO YKECTKOCTD B TEYEHME BCETO TOfia.
4. JKécTKOCTDb BOADI NCCTIEAYEMBIX PeK He II03BOJLAET UCIIO/NIb30BATD €€ /1A TeXHINYECKNUX Lielel.

5. Boga nccnenyeMpIx peK MMeeT MaKCHMa/IbHOE 3HaYeHMe XKECTKOCTHU B MapTe.

3apaHne 4

I[Tpu KuIsT9eHny BOAbI M3 POJHNMKA Ha CTEHKAX YaliHMKa 06pasyeTcss MHOro Hakumy. YKécTKocTb pox-

HIMKOBOI BOJbI O KUILAYeHMs cocTaBsia 18 90K,

1. M3meHumca nu 3HadeHue xécmkocmu 8006l nocse kKunadeHus? O6ocHylme omeem.
Cocmasbme ypagHeHUs COomeemcmaywux peakyud.

2. [pednoxume xumuyveckul cnocob yoasneHUa HaKunu co CMeHOK YauHUKAa 8 OOMAaWHUX
ycnosusx. O6ocHytime omgem. Cocmagbme ypasHeHUA coomaemcmayowux peakyudl.

3apgaHune 5

Cynbpdarsl - pacpocTpaHeHHbIe KOMIIOHEHTDI
HIPUPOJHBIX BOJ,. VIX IpucyTCTBUE B BOfle 00YCIOB-
JIEHO pPacTBOpPEHMEM HEKOTOPBIX MUHEpajoB, Ha-
npumep runca. Cynbdarsl B IUTheBOII BOJe He OKa-
3BIBAIOT TOKCUYECKOTO BO3MENICTBMSA Ha YeTOBEKa,
OfIHAKO YXYAIIAIOT ee BKyc. IIpemenpHO momycTm-
mas xoHneHTpanusa (IIJK) cynbdaros B Boge co-
crapnset 500 mr/m.

PesynbraThl aHanMM30B BOABI POSHMKOB Ha CO-
IepaHue CynbdaT-MOHOB IpefCcTaB/IeHbl Ha AMa-
rpamme.

Kakue u3 npusedéHHbix 86180008 cOOmaem-
cmayiom pe3ysiemamam, npeocmassieHHbiM
Ha duazpamme?

Hoseye HTRaL MA cynshar-woson, mMrfa

104

g

. B Jumia
¥ BEcha
» fTata
| 5 Ucere
Ll I _

Pogal 1 PogHme 2 Pogis 3 Fogpssid

1. Copep>xaHime CyIb(aT-NOHOB B MICCTIEAYEMbIX POJHMKAX OT/INYAETCA HE3HAYUTETbHO.
2. Bo Bcex mccrenyeMbIX pOfHUKAX COfiep>KaHue CylIb(aT-MOHOB B BOJIe COOTBETCTBYET CAHUTAPHOII

HOpMe.

3. Comepyxanue CynbdaT-MOHOB B BOJIE MICCTIEIYEMbIX POJHIKOB MO/IBEP)KEHO He3HAYNTETbHBIM CE30H-

HBIM KOTeOaHMAM.

4. Cynb¢atbl IPUHUMAIOT YYacTue B KPYTOBOPOTE Cepbl.

5. CY}Ib(l)aT—I/IOHbI MOTYT IIOIIafaTb B pOOHMKOBYIO BOIY B p€3y/IbTaTe€ paCTBOPEHNA IIPMPOAHDBIX conen

CEPHOV KMCTIOTBHI.
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3apaHne 6

Xmopusibl IPUCYTCTBYIOT NMPAKTUIECKN BO BCEX
IIPECHBIX I0BEPXHOCTHBIX I TPYHTOBBIX BofiaX. [Tpu-
CYTCTBME B BOJie XJIOpPMZA HATpusi OOYC/IOB/IMBAET
€€ COJIeHbIIl BKYC y>Ke TIpU KOHLIEHTPALMAX CBBILIe
250 mr/n. Ecniut Bofa cofiepy>KUT XI0PM/IbI KaIbIVA U
MarHus, TO CONEHOCTb BOABI OLIYIIAETCA NPy KOH-
neHTpauyAx cspime 1000 mr/n. ViMeHHO 110 Opraso-
JIENTNYEeCKOMY IIOKa3aTe/lio — BKYCY — YCTaHOBJ/IEHA
ITJJK xmopupoB B mUTbeBOI Bofie — 350 Mr/71.

IIpu mccnemoBaHMM KadyecTBAa BOJbI POJHUKOB
HapAAY C ApYTUMU ITOKa3aTe/lsAMI YYEHbIe OIpefe-
JIATIU COfiep>KaHMe XJIOPUA-MIOHOB B BOJI€ B pa3Hoe
BpeMs rofia.

PesynbraTnl aHa/MM30B BOJbI POJHUKOB Ha COfEp-
YKaHUe XJIOPU/JI-VIOHOB TIPEfICTaB/IeHbl Ha rpaduke.
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Twwa Becwa fMero OcoHe

Onuwume npogedéHHble YYEHbIMU UCCIe008aHUA. 18 3mo2o donosHUMe npeodsioxeHue,

8bI6pas hpasvl U3 cnucka.

MCCJICI[OBaHI/Ie BOJbI pPOOHNKOB IIPOBOAVIINCH C 11€/1bI0 OIIPENE/IEHNA 3aBUCMOCTI

OoT

1) Bpemst Tofia;

2) copiep>kaHye XJIOPY/i-MIOHOB;
3) ob11jast MUHEpaIM3aIus;

4) TeMIiepaTypa BOJBI;

5) IIBETHOCTD BOJIBI.

3apaHue 7

[Tpy aHanmM3e KayecTBa POJHMKOBOI BOJbI HA COOTBETCTBIE XMMIYECKIM Y MMKPOOYOIOINYeCKIM TTOKa-
3aTe/IAM IPOBOAVIIN TPEXKPATHOE MCCIeoBaHMe P06, oToypas 13 HuxX 1o 100 M1 BOfbL.

ObwvAacHUMe, ¢ KakoU Uesibio ucc1e0os8aHue Npob NPo8ooUIOCs MPEXKPAMHO.

MeTtogunueckne KOMMeEeHTapumnn

PopnukoBylo BO#y NPUMHATO CYUTATh YMUCTOIL.
Ho Tax mu a10? Ha 3TOT BOIPOC MOXXHO MOTY4YUTDH
OTBETHI IIPY BBIIIOJTHEHM KOMIUIEKCHOTO 33JaHMs
«POIHMKM BB MOM, POTHUKIA. ..».

Komnnekc sajjanuil cocTouT us 7 3ajjaHuii, Ko-
TOpble OTHOCATCSA K PasHbIM KOMIIETEHTHOCTHBIM
o6macTAM ¥ Halpab/ieHbl Ha GOPMMUPOBaHUE pas-
NMYHBIX YMEHMII, CBA3AHHBIX C €CTECTBEHHOHAYY-
HOIf TPAaMOTHOCTDIO0. BBINONHAA 3afjaHMe, ydalye-
Csl MOTYT NIPOSABUTH YMEHMA aHAIM3UPOBATh U UH-
TepIpeTUPOBaTh JJaHHbIE, Jle/IaTh BbIBOJIBI, IIPUMe-
HATb MMEIOLINECs eCTeCTBEHHOHAy4YHble 3HAHMUA
mis o0bsAcCHeHMS (AKTOB, SABJIEHMIT, IPOILECCOB,
IPOJEMOHCTPUPOBATh HMOHMMaHME OCOOEHHOCTEN
€CTeCTBEHHOHAy4YHOI'0 UCCIIeOBaHNA.

Samanus 1, 2, 3 u 5 OTHOCATCS K KOMIIETEHT-
HOCTHOI 00/1aCTV «MHTepIpeTaIys JaHHBIX U JC-
[I0/Ib30BaHNe HAYYHbBIX [[OKA3aTeIbCTB /sl IOIY-
YeHMsI BBIBOJOB». OTU 3ajlaHMsi HAIIpaB/IeHbl Ha
¢dbopMMpoBaHMe YMeHMII aHAIM3MPOBATh, MHTEp-
IPeTHPOBATD JJAaHHBIE, IIPEICTABIEHHbIE B pas3/ny-
HOIl ¢opMe, U JenaTh Ha OCHOBE 3TOrO aHAIN3a
BBIBOABL. B 3ajaHum 1 yvamumcsa Hago IpoaHa-
NM3UPOBATh KauecTBO P06 BOABI U3 POZHUKA [0
¥ TIOCTIe OYMCTKM, COITOCTABUTD UX C TPeOOBaHMs-
MI CAaHUTAPHO-TUTMEHNYECKUX HOPM, a 3aTeM BBbI-
Oparb BBIBOABI-YTBEepXKAeHUA 00 3 deKkTuBHOCTI
o4McTKM BoAbl. Heo6XomuMocTh IpoBecTy aHaIu3
6ONBLIOTO MaccyBa IIPENCTABIECHHBIX B TabuIie
JIAaHHBIX TTO3BOJISET CYUTATh YPOBEHb CIOXKHOCTHU



3TOTO 3aJaHus BBICOKMM. B 3amanum 2 tpebyercs
OTMETHUTD IIPaBU/IbHbIE BBIBOMIBI-Y TBEPKIEHIIS O CO-
Jep>KaHUU B BOJle B pa3HOE BPeMsA Tofla HUTPATOB,
U30BITOK KOTOPBIX BefleT K HeOIaronpuATHBIM II0-
CTIEICTBUAM JiJI YENIOBEYECKOTO OpraHmusma. 3ajia-
HJ€e 5 aHAJIOTMYHO 3aJaHNIO 2 C TOI JIMIIb Pa3HU-
e, YTO B HEM HaJO0 IPOAHAIU3MPOBATh TAHHbIE
0 Cofiep>KaHUM B POJHMKOBOJI BOZIe CYIb(aTOB, KO-
TOpbIE YXy[IIAIOT €€ BKyC. B saflanuu 3 mocrasieHa
Ooree C/IOXKHAA 3ajaya: P €ro BBIIOJTHEHNY He-
06XO/IIMO COIIOCTaBNUTbH JAHHBIE O KECTKOCTU POJ-
HJKOBOJI ¥ P€YHON BOJbI — BAKHENIIEM II0Ka3aTe-
7ie e€ KavyecTBa, KOTOPble IIPEJCTAB/IE€Hbl Ha JBYX
JMarpaMMax.

3ajanne 4 CBA3aHO C PacIpPOCTPAHEHHBIM SB-
TIEHUEM — JKECTKOCTBIO IIPUPOJHON BOJBI, KOTOpas
MOXeT ObITh 00YCTIOB/IEHA Ha/IM4VeM B Hell TUIpPO-
Kap6oHaTOB KajmblysA U Maruus. JKéctkocTb 3Ha-
YUTEbHO YXYAIIaeT KavyeCTBO BOJBL B XKECTKOI
BOJI€ MBIJIO TepsieT MOIOLYE CBOJICTBA, IIJIOX0 pas-
BApMBAIOTCA MACO ¥ OBOIIM, OYEHb IIIOXO 3aBapy-
Baerca 4ail. [locTossHHOE ymoTpebneHne >kECTKOM
BOJbI MOXKeT IPUBECTM K OOpasOBaHMIO KaMHel
B IouKax. JKécTkas Boja HeIPUTOfiHA JI/IS1 TeXHMYe-
CKMX 1eneii. VI3 moBcelHeBHO MPAKTUKU U3BECT-
HO, YTO KUIITYEHME CHIDKAET )KECTKOCTD BOJIBI, IIPK
3TOM Ha CTEHKaX YalfHMKa 00pa3yeTcs HaKuIIb. 3a-
llaHMe OTHOCUTCA K KOMIIETeHTHOCTHON 061acTu
«Hay4HOE 00'bsICHEHNe SIBIeHNII», B HEM TpebyeTcs
He IIPOCTO YKa3aTb Ha CHVDKEHME >KECTKOCTU IIPU
KUISTYeHUY, @ OOBSICHUTh IPUYMHY 3TOro (akra,
IIPMMEHMB COOTBETCTBYIOIINME €CTECTBEHHOHAY4-
Hble 3HaHNs, B JAHHOM C/Iy4ae — 3HaHUA O XUMMYe-
CKIX TIPOLIeCCaX, KOTOPbIe IMPOUCXOJAT NPU KUIIA-
JeHNM BOABI C TUAPOKapOOHaTaMM KaJIbLMsA U Mar-
HUA, O6YC}IOB]‘II/IBaIOH.U/IMI/I eé xéctkoctb. OTBeT

HeoOX0IMMO 060CHOBATh, COCTAaBUB COOTBETCTBY-
IollJie YpaBHEHMsI peakinil. AHaJIOTMYHBIM 00pa-
30M HafIo 060CHOBATh XMMMWYECKUI ClIOco0 ynae-
HIA HaKUIU B JOMAIIHUX YCTIOBMAX. 3afaHMA 3 1
4 MOryT OBITH MCIIONIb30BAHbI NPV U3YYEHUN TEM
«Metannsl IIA-rpynnbr», «Conn yronpbHO# KUCTIO-
Tbl», «JKecTKOCTb BOfIbl» B Kypce XMMMM B 9 Ki1acce.

3afilaHnsA 6 U 7 COCTAB/IAIT TPEThbIO TPYITY 3a-
IDaHUil, KOTOpPble OTHOCATCA K KOMIIETEHIINHU «I10-
HUMaHVe 0COOeHHOCTe eCTeCTBeHHOHAYYHOT'O VIC-
ClIelOBaHUA» U MPECTABIAT NMPOLEeSyPHBI TUII
3HaHMs. 3ajaHue 6 HampaB/eHO Ha GopMMpoBa-
HIe yMeHNs Paclo3HaBaTb BOIIPOC, MCCIENyeMblit
B IaHHOJ eCTeCTBEHHOHAYYHOI pabore, a 3ajjaHmne
7 - Ha pOopMMpOBaHUEe YMEHMs OIUCHIBATD U Olle-
HUBATb CIIOCOOBI, KOTOpbIe VICHO/Nb3YIOT Y4YEHBbIE
st obecriedeHns HaJ€KXHOCTI U [JOCTOBEPHOCTHU
IIOJTyYeHHBIX pe3y/IbTaToB. 3ajanne 7 Tpedyet pas-
BEépHYyTOro oTBeTa. Kak 1 Bce 3afjanms ¢ passeépHy-
TBIM OTBETOM, 9TO 3ajjaHre GOPMUPYeET TAKXKe Me-
TalpegMeTHOe YMeHMe UCIONb30BaTh afleKBaTHbIE
peueBble CpeficTBa Ji/I BhIpAXKEHUsS MBICTIEN, B TOM
YyCTIe B MUCbMEHHOIT hopMe.

Takum o6paszom, KoMIIeKCHOe 3afaHue «Poj-
HVIKJ BBl MOYI, POJJHUKIA...» B IJeJIOM IMeeT Me>KIVIC-
LUIUIMHAPHBIN XapaKTep ¥ MO>KeT ObITh MCIIONTb30-
BaHO IPM M3YYEHMM Pa3IUYHBIX TeM ILIKOJIBLHOTO
Kypca XUMMUK ¥ OMOTIOTUML.

KomnnexcHoe 3aganue «PogHUKY BBl MOU, POJI-
HUKH...» HOCUT MEXIVCHUIIIMHAPHBIA XapaKTep
U MIMeeT HeIoCpefCTBEHHOe OTHOIIeHMe K COCTO-
SHUIO OKPY>Kalolllell Cpefibl, BAMAIILEMY Ha 3J0-
poBbe uenoBeka. IloMMMO y>ke yKasaHHBIX TeM
HIKOJIbHOTO Kypca XMMUH, 9TO 3aJjaHyie MOXKHO UC-
I0/Ib30BATh B Kypce 61onornu B 9 Kacce Ipy usy-
YEHNM TeMBI «He/I0BeK 1 OKpYy>Kaloljas cpefia».

XapakTepucTuka 3agaHuin 1 CMCTeMa X oL eHNBaHUA

3adaHue 1
CopeprxarenbHas OusmyecKme CUCTEMBI
0071aCTh OLIEHKN
KoMmnerenTHoCTHas VHTepripeTariysi JAHHBIX U MCIIOIb30BAHIE HAYYHBIX [JOKA3aTeIbCTB ISl I10-
00/1aCTh OLIEHKA JIy4eHMsI BBIBOJIOB
Konrekcr MecCTHBIi1, 3T0POBbE, KAYECTBO OKPYIKAIOIIEN CPefIbl

YpOBEHb COXHOCTHU

Boicokmii, Bo3pacT yyamuxca 14-16 net, 9-10 kmacc

@opmar oTBeTa

3a,I[aHI/Ie C BbI60pOM HECKOJIbKVIX ITPpaBUIbHbBIX OTBETOB

OO6BbeKT IpoBepKu

AHa)’II/I3I/IpOBaTb, VHTEPIIPETUPOBATDb [NaHHbIE M [€/1aTb COOTBETCTBYIOIINE

BBIBOJIBI
Tum 3Hanms CopepyxaTennbHOe
Cucrema OlleHMBaHUA Bann Copep>kaHne KpuTepus
1 BoiOpansl yTBepKieHus 4, 5. [lpyrue He BBIOpaHbI
0 Jlpyrue oTBETHI
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3aoaHue 2

CopeprkarenbHas DusndecKne CUCTeMBI

0071aCTb OLIEHKU

KOMHCTCHTHOCTH&H MHTCPHPCTEI].U/IH OAHHBbIX " JCIIO/Ib30OBAaHVIE Hay‘IHbIX OOKa3aTenbCTB [JIA
0071aCTb OLIEHKU IIO/Ty9eHNsI BEIBOJIOB

KoHTekcr MecTHBII1, 3T0POBbE, KAUECTBO OKPY>KAIOILIEN CPEMIbI

YpOBEHb CIIOKHOCTU

Cpepanit, Bospact yvyamuxca 14-16 net, 9-10 xmacc

Dopmat oTBeTa

3agaHue ¢ BBIOOPOM HECKOJIBKVX IPABU/IbHBIX OTBETOB

OO6beKT IpoBepKu

AHanusupoBarb, MHTEPIPETUPOBATh [JaHHbIE U MelaTb COOTBETCTBYIOLINE
BBIBOJIbI

Tun 3HaHMA CopepyxaTenbHOE
Cucrema olleHMBaHUA bann CopepxaHne KpuTepus
1 Boibpanbl yTBepKieHus 2, 5. JIpyrue He BoIOpaHbI
0 JIpyrue oTBeTHI
3adaHue 3
CopeprxarenpHas ®Ousuyeckme cucTeMbl
06/1aCcTb OLIEHKU
KoMmnereHTHOCTHasA VHTepnperanys HaHHBIX M UCIOTb30BaHME HAYYHBIX NOKA3aTeNbCTB MJA
0071aCcTh OLIEHKY NIOJTyYeHMs BbIBOJIOB
KoHTekcT MecTHBI, Ka4eCTBO OKPY>KaIOIIIeil CpeJibl

YpoBeHb CIIOXKHOCTHU

Bopicokuii, Bo3pacT ydamuxcs 14-16 nert, 9-10 kmacc

Qopmar oTBeTa

SanaHme C BbI6OPOM HECKOJIbKMX TIPAaBUIbHBIX OTBETOB

OO6beKT npoBepKu

AHa}II/[?)I/IpOBaTb, VHTEPIPpETNUPOBATb [NaHHbIE U [€/1aTb COOTBETCTBYIOIINE
BbIBO/IbI

Tun 3sHaHUS CopeprxaTesnbHOE

Crucrema OIleHVBaHUA bann Copep)xaHue KpUTepust
1 Beibpansl yrBep)kaeHust 3, 5. [[pyrue He BbIOpaHbI
0 Jlpyrue oTBETHI

3adaHue 4

CopeprxaTenpHas dusnyeckme cuCTeMBbI

00671aCTb OLIEHKU

KomneTenTHOCTHAs Hay4Hoe 00bsicCHeHMe AB/ICHWIT

00671aCTb OLIEHKU

KoHTekcT JIn4HbIi, OKpY>Kalolas cpefa

YpoBeHb CIIOKHOCTHU

Bricoknii, Bo3pacT yuamuxcs 14-16 net, 9-10 kjacc

QopmMar oTseTa

3amanue ¢ pa3BéPHYTHIM OTBETOM

O6beKT IpoBepKn

HpI/IMCH}ITb COOTBETCTBYIOIMIE €ECTECTBEHHOHAYYHbIC 3HAHNA

Ty 3HaHMS [Ipouenypnoe
Cucrema OIleHMBaHUA bann CopepkaHne Kpurepus
2 JIlaHbI BepHBIE OTBETBHl Ha KaXIbIil ITOCTaBIECHHBINI BOIPOC

M cocraBieHbl ypaBHeHMsS peakuuit. B oTBere Moryr ObITb
COCTaBJIEHBI YPAaBHEHN peaKIWI 11 COeIMHEHMIT TOTbKO OfHOTO
MeTaIa — KajbIUs UV MarHUs.

1. ToBopwrcsa, 4YTO MHpM KUIIAYEHUNM BOABI TUAPOKApOOHATHI
Ka/JbIMAl ¥ MAarHus, KOTOpble OOYC/IOBIMBAIOT €€ XECTKOCTD,
OymyT pasmaraTbcs ¢ 06pa3oBaHMEM HEPACTBOPUMBIX KapOOHATOB
Ka/IBIVIA M MarHus COOTBETCTBEHHO:

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

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

YKa3aHo, YTO NpM KUIISAYEHMM COJiep>)KaHie MOHOB Ka/lbLusA U
MarHys B BOJIe YMEHBIINTCS, 3HAYUT, KECTKOCTb BOJBI CHU3UTCA.




Cucrema OLleHMBAHNUA bann Copepixanne Kputepus
2 2. ToBopmrcs, YTO HaKMIb IIpeAcTaBisgeT cobo0il KapOOHATHI
Ka/bLMA ¥ MarHus, KOTOPbIE JIETKO MOXKHO YHAINUTDH JIEMICTBUEM
KJCTIOTBI:
MgCO, +2H" = Mg* + CO, + H,O
MgCO, + 2H" = Mg* + CO, + H,0
ToBopuTCcA, YTO B JOMAIIHMX YCIOBMAX MOXKHO MCIIONb30BaTh
ykcycnyw, W/VIIM numonnywo xucnoty, V/VIJIVI mHekoTOopble
TOBapbl OBITOBOV XMMUM /IS yHAJIEHUs HAKUIW, COAep)Kallue
KUCTIOTY
1 JlaH TONHBIA BEpHBI OTBET Ha ofuH u3 Bompocos JVIJIV pan
YaCTUYHO IIOJIHBI OTBET: YKa3aHO, YTO JKECTKOCTD BOMbI CHUSUTCA,
HO He JJaHO 0OOCHOBaHVe 3TOTO SBJICHVS
0 JIpyrue oTBETHI
3adaHue 5
CopepxxarenbHas Dusuyeckme CUCTEMBI

0071aCTh OI[EHKN

KommnerentaoctHas
006/1aCTh OLIEHKN

MHTepHpeTaL[I/IH JaHHBIX U MICIIO/Ib30BaHM€ HAYYHbIX JOKAa3aTE€IbCTB [/1A
IIO/Ty4€HM BBIBOTOB

Konrexct

MecTHBII, 300pOBbE, KaUeCTBO OKPY>KaIOIEl Cpefibl

YpoBeHb CIOXKHOCTHI

CpepHnit, Bo3pacT y4dammxca 13-16 mer, 8—-10 kmacc

®opmMar oTseTa

3agaHye ¢ BBI6OPOM HECKOJIbKMX IIPaBIUIbHBIX OTBETOB

OO6DBeKT MpoBepKN

AHaHI/ISI/IpOBaTb, VHTEPIIPETUPOBATDb [OAaHHBIC U [€/1aTb COOTBETCTBYIOIIME
BbIBOJIbI

Tun sHa"us CopeprkarenbHoe
Cucrema olleHMBaHUA bann CopepkaHue Kpurepus
1 Bei6pans! yrBepxeHus 2, 3. [Ipyrue He BBIOpaHbI
0 I pyrue oTBeTHI
3adaHue 6
Copep>xarenbHas Qusnyeckme CUCTEMBI

0071aCTh OI[€HKM

[TonnMaHue 0CO6EHHOCTEN eCTeCTBEHHOHAYYHOTO MCC/IeTOBAHMS

Konrekct

MecTHBIIL, 300pOBbe, OKPY>KaIoIas cpefia

YpoBeHb CIOXKHOCTU

Cpepunit, Bospact yvamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

CII0KHBIII MHOXXECTBEHHBIII BBIOOD

OO6DbeKT IPOBEPKA

PacriosHaBaTh BOTIPOC, MCCIENYEMBIli B TAHHON eCTECTBEHHOHAYYHOI paboTre

Tum 3HaHMsA CopepkaTesbHOe
Cucrema olleHUBaHUA bann CopepxaHne KpuTepus
1 Bri6paHa mocnenoBarenbHOCTS 2, 1:

Bpitn mpoBefieHbl UCCIIEHOBAHYS TI0 OIpefe/IeHNI0 3aBUCHMOCTI
codepicanust x10pud-uoHos (2) ot spemeru 200a (1).
[pyrue He BbIOpaHbI

0 [Ipyrue oTBeTHI
3aoaHue 7
ConepskarenbHast dusnyeckye CUCTEeMBbI
006/1aCTh OLIEHKN
KoMIeTeHTHOCTHAs [ToHnnMaH1e 0COGEHHOCTEN eCTECTBEHHOHAYYHOTO UCC/IE[OBAHN

006/1aCTh OLIEHKN
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Kontekct

MecTHblII, OKpY>Kamwlas cpena

YpOBEHb COXXHOCTHU

Cpennuii, Bo3pacT yvamuxcs 13-16 yet, 8-10 xmacc

Qopmar oTBeTa

3ajilaHMe C pa3sBEPHYTHIM OTBETOM

OO6beKT npoBepKu

OnuceiBaTh " OLICHMBATb CHOCO6bI, KOTOpbI€ MCIIO/Ib3YIOT y‘{éHbIe, YTOOBI
obecreunTh Ha}.’[é)KHOCTb JAHHDBIX M JOCTOBEPHOCTD INO/TYIYEHHBIX pE€3yIbTAaTOB

Tur sHaHMA IIponenypHoe
CucremMa olleHMBaHUA bann CopepxaHue Kputepusa
1 ToBOPUTCSI, YTO TPEXKPATHOE UCCTIEOBaHIE TPOO BOMIbI
HEOOXOIMMO JI/Is1 TIOBBILIEHNS JOCTOBEPHOCTU M TOYHOCTH
pesynbrara
0 Jlpyrue oTBETHI




Kenc?.

YAU NN KODE?

Yait u xode ABJIAIOTCSI CETOAHS CaMbIMIU TIOITY-
JISIPHBIMY HaIIUTKaMy Ha 3emyte. V1 4ait, n kode co-
nep>xaT kodenH. Ho ecnu 4ait mouTy Bce CYNTAIOT
HAIIMTKOM IIOJIe3HBIM, TO OTHOLIEHMEe K Kode He-
OffHO3HAaUYHO. MHOIMe CYNMTAIOT, YTO yHOTpebIeHme
Ko(e — 3TO BpeHasA IPUBBIYKA, aHAJIOTMYHASA YIIO-
Tpeb/IeHMIo anKoronA 1 Tabaka. CHOPBI MEXY five-
TOJIOTaMM OTHOCHUTE/IbHO IIOJIE3HOIO M BPEJHOro
mevicTBuA Koe Ha OpraHN3M He YTUXAIOT.

3apaHue 1

B HeKOTOpPBIX pacTeHMAX, TAaKUX Kak Kode, Jaii,
KaKao, KoJIa U Jip., COTEeP>KUTCA KOPenH — OpraHmnde-
CKO€ BellleCTBO, KOTOPOE OTHOCUTCS K a/IKaJION/aM.
Kodenn oxaspiBaeT cTUMynupyolee BIUAHNE Ha
LIEHTPa/IbHYI0 HEPBHYIO CUCTEMY, IIOBBILIAET IBMU-
raTe/IbHyI0 aKTMBHOCTb, YMCTBEHHYIO U (usnde-
CKYI0 pabOTOCIOCOOHOCTD, YMEHbBIIAET YCTANTOCTh
VI COHIMBOCTD.

Opnnako KogerH MPOTUBOIOKA3aH MPU IOBBI-
IIEHHO!I BO30YAMMOCTM, OECCOHHUIIE, TMIIEpPTO-
HUM ¥ aTepoCK/lepo3e, 3a00/NeBaHMAX CepieyHo-
COCYAMCTOII CUCTEMBI, IIpU I/IayKoMe. MaKcMaib-
Has CyTO4Has jo3a KodenHa cocrapiser 1000 mr,
pasoBast — 400 mr, pu Ko3upoBKe Gombiae 200 mr
Ko(erH OKasbIBaeT TOKCMYECKOE BO3JEICTBUE Ha
CEepAEYHYI0 MBIIIILY.

B cocraBe HaMUTKOB KOENH MOTYyYNI PaCIPOCTPaHEHNE KaK «ObITOBOI» CTUMY/IATOP LIEHTPAIbHON

HEepBHOII cucTeMBbl. []/1s1 TeX, KOMY IPOTUBOIIOKa3aHO yIIOTPeO/IATh IPOAYKTI, COfieprKaliye 60bIIoe KO-
JINYeCcTBO KoenHa, CyLIeCTBYeT 0eKopeuHusuposanHviii Kodpe, KoelH n3 KOTOPOTO YAAIAIOT ITyTEM 9KC-

TPAKIUM U3 CBIPBIX 3€/IEHBIX 3€peH Kode.

B rabnuije mokasaHo cofepkanue KodenHa B pa3mnIHbIX HAMMTKAX'.

Hanurox Copepxanne kodenna, mr/100 M1 HanuTKa
Kode acripecco 30
Kode pacTBopumblit 45
Kode nexodenunsnpoBaHHblIi 2,5
a1 yépHbli 15
Yaii 3e1€Hbli 13
MoJTOYHBII IIIOKOIAT 20
Koka-komna 10
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50 Kakue u3 npugedeHHbIx HUXe 86160008 MOXHO cOe/ldMmb HA OCHO8e UHGopMayuu, npedcmas-
JleHHoU 8 mekcme u mabauye?

1. Copeprkanue KoenHa B Kode 3aBUCUT OT MeCTa IPOU3pacTaHusA KOQeitHOTo iepeBa.

2. Yépublit kope MOXKHO YIIOTPeO/IATh B TeUeHMe JHs B HEOTPaHNYEHHOM KomudecTBe 6e3 Bpesia i
370POBbA.

3. Copeprxanue KodernHa B 3eJIEHOM Yae MeHblIle, YeM B Kode acmpecco.

4. JlexopenHM3MpOBaHME 3HAYNTENILHO YMEHbBIIAET KOMNIECTBO KodenHa B Kode, HO He NMO3BOIACT
136aBUTHCS OT HETO MOTHOCTBIO.

5. MOJIOYHBIII IIOKOJIAJ SIB/IACTCS MOIe3HBIM IIPOYKTOM JAETCKOTO IUTAHMA.

3apaHue 2

Kodeitnoe 3epHo comepskut 6omee 400 pasmmd-
HbIX BemlecTB. CocTaB Kode MOXKET M3MEHATbCS
B 3aBMCMMOCTH OT COPTa ¥ PeTMOHA BbIpaIlMBaHMA.
Y xaxporo copra Kode CBOI YHUKA/IbHbI HaOOP
BEIleCTB, KOTOPble BIMAIOT Ha OTTEHKM €ro BKyca
U apoMaTa. Y 4€Hble BCETO MUPa MICCTIEAYIOT COCTAB
KO(eIHbIX 3épeH, HO 10 CUX IOp HUKOMY He yja-
JIOCh CO3/]aTh CUHTETUYECKIIT apOMaTU3aTop Kode.

ITpu o6xxapKe BIQXKHBIX 3€/IEHBIX KO(DEITHBIX 36-
PEeH BelllecTBa, cofiep>Kallyiecs B HIX, IIpeTepleBa-
I0T IIpeBpallleHNs], B pe3y/IbTaTe 4ero GopMUpyIoT-
cs1 ocobeHHBIIT BKyc 1 apomar Koge. ITpouecc 06-
Kapkn Koge paet 1o 800 pa3HBIX IPUBKYCOB.
JI3MeHeHNsI OCHOBHBIX KOMIIOHEHTOB KO(QeIHBIX 3épeH B Ipoliecce 0OXapUBaHUS IIPefCTaBIeHbI

B Tabnuie’®.
MaccoBas gonsa MaccoBas gonsa
Kommonent CYXHX BellleCTB CYXNX BeIIeCTB
mo obxapuBaHms, % nmocie o6kapuBaHus, %

Bopga 11,3 2,7
PactBopuMble BeljecTBa (cymma) 29,5 21,6
A30THICTHIE BelllecTBa 12,6 11,7
Kup 11,7 12,2
Caxapa 7,8 0,4
HexcTpun 0,4 1,0
Kneruyarka 23,9 20,3
Temuiienmono3nl 5,0 2.4
3o/1bHbIE BEllleCTBA 3,8 3,3
Kodenn 1,99 2,12
Kodenybunpuas kucnora 8,4 4,7
X1opreHoBasi KMC/IOTa 9,6 3,8

YcmaroenieHo, Ymo 8 npoyecce 06xXdpKu KoJIu4ecmeo KopeuHa Npakmuyecku He MeHsemcs,
00HAKO e20 MAccosas 001 8 0bXKapeHHbIX KogeliHbix 36pHax 8o3pacmaem. Bvickaxxume npeo-
N nonoxenue, nouemy smo npoucxodum.

KEUNC




3apaHune 3 31

PacTBopuMbIiT KOpe — HANMUTOK, KOTOPBIN IO-
JTy4aroT U3 KOQeHbIX 3épeH, IpeBpalas nx ¢ Io-
MOILBI0 PAa3IMYHBIX TEXHONOTMYECKUX IIpolLiec-
COB B BOIOPacTBOPMMBIN IIOPOLIOK WM/IV TPaHYJIbL.
[Tpu msroroBneHuu pacTBopuMoro kKoge Kodeii-
Hble 38pHa 00>KapUBaIOT, U3MeIbYAIOT, 00pabaThI-
BAIOT TOPsAYeil BOJOM 1 MOMyJaloT KOQeITHbIil 9KC-
TPaKT, KOTOPBIN 3aTe€M BBICYIINBAIOT Pa3INYHbIMU
criocobamu. KadectBo pacTBopumoro kode 3aBu-
CUT TIPEXJie BCEro OT KayecTBa MICXOJHOIO ChIpbs
¥l TEXHOJIOTMYECKOTO IIpOoIiecca ero IepepaboTKu.
Tak, pactpirsasa Ko(elHbI 9KCTPAKT B IMIOTOKE rO-
pAYero BO3AyXa, IMONYYAT HOPOUIKOSbLid Kode;
3aMOpakiBaHye KOeITHOr0 SKCTpaKTa 1 MOCTIeRy-
Iolllee yAaneHne U3 IMOMTyYeHHBIX KPUCTAIIOB BOAbI B BAKyyMe II03BOJIAET IOYYUTh IPaHy/Ibl TaK Ha3bl-
BAEMOTO CyOnUMUPO6aHH020 KOde, KOTOPBII IIPEBOCXOANUT IO apOMATy U BKYCOBBIM KadyecTBaM IOPOIL-
KOBBIIT Kode.

Y4éHbIMU ObIIV IIPOBEEHBI UCCIIETOBAHNA MIPOIlecca SKCTPATrMpOBaHNA BOJOPACTBOPYMBIX BEIIECTB,
comepxamuxcs B kode, mpu Temmeparype 20-95 °C. BbUIo ycTaHOB/IEHO, YTO YBelIMYeHME CTEIEeHN
M3MeIbYeHM A KO(elTHbIX 3épeH 1 IIPOBefieHIe YKa3aHHOTO Ipoljecca mpu Temieparype 85-95 °C croco6-
CTByeT 60sIee MOTHOMY U3B/IeUeHNIO (SKCTPAKIUN) PACTBOPVMBIX BEIIeCTB U3 Kode.

Onuwume npogedéHHbIU yYEHbIMU 3KCnepumMeHm. [lna 3mozo 0onosiHume npeosioXeHue,
8b16pas ¢hpaswi U3 CNUCKA.

YueHnble n3ydanmu BIusgHIe " Ha
1) copt Kode;

2) cTeneHb M3MeNbueHNA KOQeHbIX 3EpeH;

3) IONTHOTa SKCTPAKLMYU PACTBOPUMBIX BEllleCTB;

4) creneHb 06)KapKy KO(eTHBIX 3épeH;

5) Temneparypa;

6) pacCTBOPUTEIb.

3apaHne 4

Yaii ABIAETCA HAIUTKOM, COfIEP>KAIIVIM aHTMOK-
CHUJIAaHTBI — BelllecTBa, KOTOpbIe 3aMeJl/IAI0T Ipoljec-
Cbl OKICJIEHVsI, B TOM YMC/Ie BbI3BaHHbIE IENICTBI-
eM CBOOOJIHBIX PaJiMKaIOB — YaCTHL], COTEPIKAIIX
HeCIIApeHHbIIT 97IeKTPOH. VI3BeCcTHO, 4TO CBOOOL-
Hble pafyKajbl YCKOPAIT IPOLECC OKUCIEHUA U
paspyleHNsa MOEKY/I M TeM CaMbIM UTPAIOT 3HAYN-
TETbHYIO PO/Ib B 00pa3oBaHMM U Pa3BUTUY MHOTUX
3aboneBannit. CHocOOHOCTb PacTUTETBHOTO ChIPbsI
y/IaB/IMBaTh CBOOOIHBIE PafIIKaJIbl XapaKTepU3yeT-
CsI eTO AaHTUOKCUIAHTHON aKTUBHOCTHIO.

AHTHOKCUJAHTHAs aKTUBHOCTb MOYKET OBITh
u3MepeHa IYTEM OIpefeNeHNs KOHIeHTPaLuN
(Mr/my) sKcTpakTa 4as, KoTopas HeoOXommuma Jijis
ynaBmuBanuA 50 % cBOOOSHBIX pagyKaaoB. YeM HIDKe 3HaueHVe KOHIIEHTPpAaLUy Yast, He0OXOAMMOI Iy
ynaBmuBaHuA 50 % CBOOOJHBIX paJiKaIOB, TeM BBIIIE €T0 AaHTMOKCU/JAHTHASA aKTUBHOCTD.

YuéHpiMu 6blIa MCCTIe[OBaHa aHTMOKCUAHTHASA aKTUBHOCTb (PPYKTOBOTO, 3€/IEHOTO 1 YEPHOTO Yast
Pas3IMYHBIX COPTOB B NakeTMkKax (o6pasipl 1-16). PesyabraThl McciefoBaHMiT IIpeCTABICHbl Ha AMa-
rpammax’’.
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Kakue 8b1800bl MOXHO cOe/1lamb Ha OCHOBe aHAJ1u3a oudzpamm?

1. AHTHMOKCUIAaHTHAs AKTUBHOCTD (PPYKTOBOTO Yasi MPAKTUYECKY He OT/INYAETCS OT aHTVOKCU/IAHTHO
AKTMBHOCTH VCCIIElyEMbBIX COPTOB 3€/IEHOTO U YEPHOTO Yas.

2. PerynsapHoe ynorpe6ieHue 3e/IEHOTO 4asi CHUYKAET PUCK PAa3BUTHA OHKOTOTMYECKUX 3a00/eBaHMIL.

3. 3enéHblit Yail Mo CpaBHEHUIO C YEPHBIM 00MaaeT 60jee BHICOKOI aHTMOKCUAHTHOM aKTUBHOCTHIO.

4. ViccnemyeMble cOpTa 3e/IEHOTO U Y€PHOTO Yasi IO CPaBHEHUIO C PPYKTOBBIM YaeM 00/1afatoT O0IblIel

aHTMOKCM)Z[aHTHOi[ AaKTMBHOCTDBIO.

5. AHTI/IOKCI/IHaHTHaH AKTMBHOCTD 4aA 3aBUCUT OT €ro CopTa.

MeTtogunueckne KOMMEHTapun

Kommnexc 3aganuit «Hait wim kode?» 0THOCUT-
cs K cofiepykaTenbHoit obmactu «KuBble cucteMpl»
Y1 CBSA3aH C YIIOTpeO/IeHyeM B NIy Hanbojiee Iomy-
JISIPHBIX HATIUTKOB — Yasi n Koe, KOTOpble 00/IamaoT
TOHM3UPYIOIIVM JIeJICTBMEM Ha OPTaHM3M Ye/TOBEKa.

IIpu BBITOTHEHNY 3aJaHNIA YYAIIeCs MOTY T ITPO-
ABUTb YMEHUA aHAIM3MPOBATh M VMHTEPIIPETUPO-
BaTb JlJaHHBIE, JENaThb BBIBOJbI, MPOJEMOHCTPUPO-
BaTh ITIOHVMMaHIe MeTOJJ0B HAyYHOT O MCCTIeNOBaHNA.

3aganus 1, 2 1 4 OTHOCATCI K KOMIIETEHTHOCT-
HOIT 0671aCTU «MHTepIpeTalus JAaHHBIX U UCIIOJb-
30BaHME HAYYHBIX JOKA3aTENbCTB M/IA IOTy4EeHUA
BBIBOZIOB». [Ipy BBINIONTHEHNN 3TUX 3a[JaHMII Y Y4a-
myxcsi GOPpMMUPYETCs YMeHNe aHaIM3UPOBaTh, NH-
TEPIPETUPOBATh IPENCTABIEHHbIE B Pa3INMYHON
¢dbopme maHHBIE U [le/IaTh COOTBETCTBYIOLINE BBI-
BOJIBI.

B 3amanuu 1 He06XOAMMO IIPOBECTY AHAIU3 JAH-
HBIX O COfIep)KaHIN B Pa3/IMYHBIX HAIUTKAX Koden-
Ha.}I3BeCTHO,YTO KOQeNH OKa3bIBae T CTUMY/IUPYIO-
uiee AeliCTBME Ha LI€HTPaJbHYI HEPBHYIO CHCTe-
My, NOBBIIIAET YMCTBEHHYI0 ¥ (PU3NYECKYIO akK-
TUBHOCTh, HO HETraTMBHO BIMSAET Ha COCTOSHUE
opranmusma B 6onpumx gosax. Ha ocHoBaHuu aHa-
JM3a NAaHHBIX TaOMMIBI ClIefyeT BHIOPATb BBHIBOJ-
YTBepXKJeHNe, XapaKTepusyolllee cCofiepKaHue Ko-
¢denHa B 9TUX HAIUTKAX.

Amnanmus nadopmanuu B TabnuuHOM GopMe He-
00XO/MM TaK>Ke IIPY BBIIIOJTHEHNN 3aJaHMA 2, B KO-
TOpPOM TpeOyeTcsi CPaBHUTH COfiep>KaHMe HEKOTO-
PBIX BeIleCTB, BXOJAILINX B COCTaB KOQEIHbIX 36-
PeH, 10 1 TTocyie 0OKapUBaHMs U JaTh pa3BEPHYTOE
00'bsACHEeHVIEe IPUYMHBI USMEHEHMsI MAaCCOBOI TON
KoderHa B HUX.

3agaHue 3 IOCBAIIEHO MCCTIEIOBAHNIO YCIOBMIA
OCYIIeCTB/IEHN S MPOIlecca SKCTPArNpOBaAHNA BOJO-
PacTBOPUMBIX BEIL|ECTB, COfePXKALIMXCA BKOde, Ipu
HOTyYeHUY OMY/IAPHOTO HAIIUTKA — PACTBOPUMOTO
Kode. ITo 3aJjaHNe CBA3AHO C KOMIIeTEHIUel «II0-
HUMaHIe 0COOEHHOCTell HayYHOTO MCCIIefJOBAHNA»
U OTHOCUTCA K IIPOILIelyPHOMY THUITY 3HaHNA. 3afia-
HIle HaIpaB/eHO Ha (GOpMMPOBaHME YMEHNS pac-
II03HaBaTb BOIIPOC, MCCIIEAYEMbIII B IAHHOI €cTe-
CTBEHHOHAY4HOI1 pabore.

CII0XKHBIM /I YYAIIMXCS MOXKET OKa3aTbCs 3a-
faHye 4, B KOTOPOM TpeOyeTcsi CpPaBHUTb AaHHbIE
00 aHTMOKCUJAHTHOJ aKTMBHOCTM, T. €. CIIOCO0-
HOCTM Y/IaBJMBaTbh CBOOOJHbIE PajIMKasIbl, LIECT-
Hajuaty o6pasioB YEPHOTO, 3e€HOTr0 U HPYKTO-
BOTO 4asi. BbICOKMIT ypOBeHDb CTIOKHOCTH 3a/laHMA
o0yc/oB/IeH TeM, 4TO MHQOpManyusa B HEM Ipef-
CTaBJIeHa Ha JBYX JIarpaMmax ¢ pa3Holi LIeHOM Jie-
JIEHVSI IIKa/Ibl, HA KOTOPOI OT/IOXEHBbI 3HAaYeHNA
AHTMOKCU/IAHTHOI aKTUBHOCTIL.



KommnnekcHoe 3apmanme «Yait wim koge?» Ho-
CUT MEXIVCHUUIIMHAPHBIA XapaKTep, 3aTparuba-
€T NOBCEJHEBHYIO JKI3Hb 4Ye/lOBeKa U MMeeT OT-
HOIIIEHVE K €TO 3[J0pOBbI0. 3afjlaHue MOXKET OBITH

VICIIO/Ib30BAHO B Kypce OMOIOruy Ipy paccMoTpe-
HIY BOIIPOCOB, CBA3aHHBIX CO 3[JOPOBBIM IUTAHNU-
eM, a TakKe B Kypce XVMMUU IpY U3YIEeHUN TeMbl
«MaccoBas 1o/ BelecTBa B CMeCH».

XapaKTepmclea 3a,qa|-||n|7| ncancrtemMma nx oueHnBaHmA

3aodaHue 1

CopepxaTenbHas
00671aCTb OLIEHKU

JKuBble cucteMbl

KoMmereHTHOCTHaA
00671aCTb OLIEHKU

I/IHTepnpeTaum{ AJaHHBIX U VICIIOZIb30BaHNE HAYIHbIX NOKa3aTe/IbCTB IS I10-
JIYy9€HNA BbIBOJ OB

KontekcT

JIN4HbIA, 310pOBbE

YpoBeHb CITOXKHOCTHI

Cpepunit, BospacT yJamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

?)aI[aHI/Ie C BI)I6OPOM HECKOJIbKMX IIPaBUIbHBIX OTBETOB

OO6BbeKT IpoBepKu

AHaHI/I3I/IpOBaTb, VHTEPIIPETUPOBATDb MaHHbIE M [€/1aTb COOTBETCTBYIOIINE
BbIBObI

Tum sHanus CopeprkaTenbHoe
Cucrema olleHMBaHUA bann CopepkaHne KpuTepus
1 Bri6panb! yTBep>kaeHus 3, 4
0 I pyrue oTBeThI
3adaHue 2
CopeprxatenpHas Ousnyeckue CUCTEMBI

00671aCTh OLIEHKM

KoMIteTeHTHOCTHAsA
00671aCTh OLIEHKN

VIHTepnpeTanysa JaHHBIX U MICIIONIb30BaHNE HAYYHBIX JOKA3aTEeNbCTB
JUIA TIONTy4eHus BbIBOfOB. HayuHoe 00 bsACHEeHNe ABIeHNIT

Konrekct

MecTHbBIN/HallMOHATbHBIN, CBA3b HaYKM U TEXHOJIOT I

YpoBeHb CIOXKHOCTHI

CpenHnit, Bo3pacT y4dammxca 13-16 mer, 8—-10 Kmacc

@®opmMar orseTa

3ajlaHue C pasBEPHYTHIM OTBETOM

OO6DBeKT pOBepKN

AHaHI/ISI/IPOBaTb, VHTEPIPETNPOBATb JaHHDbIC U €/IaTb COOTBETCTBYIOLINE
BbIBO/JbI. Hpe;maraTb 0O'BACHUTE/IbHBIE TUIIOTE3bI

Turm 3HannA ITpouenypHoe
bamn CopepskaHne Kpurepus
1 ToBoputcs, 4yTo Macca kodeuHa mpu obkapke kKode mOYTH He

MEHAETCs, HO IPOMUCXOAUT HOTEpsl BJIarM, BCIEACTBME YEro €ro
MaccoBas J0/A B 00>KapeHHOM Kode Bo3pacTaeT IO CPaBHEHMIO
C 3¢IEHBIM Kode

0 JIlpyrue oTBETHI

3aoaHue 3

CopepxaTenbHas
00671aCTb OLIEHKU

Dusmueckme cuCTEMbI

KomnerenTHOCTHasA
0071aCTb OLIEHKU

[TonnmaHme 0CO6EHHOCTEN HAyYHOTO MCC/IEOBAHNA

Konrekct

MecTHBIIT/HaMOHAIbHBIN, CBA3b HAYKU M TEXHOJIOT A

YpoBeHb CITOXXHOCTHI

Cpepunit, BospacT yJamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

3aflaHue C Pa3BEPHYTHIM OTBETOM
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OO6DBEKT POBEPKN

PacriosHaBaTh BOIIPOC, MCCIEAYeMbIii B TaHHOI €CTeCTBEHHOHAYYHOII paboTe

Tun sHanus IIponenypnoe
Cucrema olleHMBaHUA bann Copepxanne Kpurepus
1 Bri6pana nocnepgosarenbHocTs 523 VIJIN 253:

YuéHble M3ydanu BIUAHUE memnepamypol (5) u cmeneHu
usmenvueHus Kopetinoix 3éper (2) Ha NOTHOMY SKCMPAKUUL
pacmeopumvlx seusecme (3)

0 JIlpyrue oTBETHI
3adaHue 4
CopeprxartenpHas JKuBble cucteMsl
06/1aCcTb OLIEHKU
KomMmnerenTHOCTHAS VHTepnperannsa JaHHBIX U MICIIO/Ib30BaHe HayYHBIX TOKa3aTeIbCTB LA
0071aCTh OI[EHKH MOJTy4eHNs1 BBIBOIOB. HayuHoe 00bsiCHEHE SIBTEHUI
KonTtekct MecTHBII/HaIMOHATbHBIMN, 3J0POBbE

YpoBeHb CITOXXKHOCTHI

Boicokuii, Bo3pacT ydamuxcs 13-16 ner, 8—-10 kmacc

Qopmar oTBeTa

BaI[aHI/Ie C BbI60pOM HECKOJIBKMX BEPHBIX OTBETOB

OO6BeKT MPOBepPKN

AHa}II/[?)I/IpOBaTb, VMHTEpHIPpETNPOBATb JaHHDBIE U J€/IaTb COOTBETCTBYIOLINE
BbIBOJIbI

Tun 3sHaHMS [IpouenypHoe

Cucrema olleHUBaHUA bann CopepxaHue Kputepusa
1 Boibpansl yrBepkaeHust 4, 5. [[pyrue He BbIOpaHbI
0 Jlpyrue oTBETHI




Kenc 8.

SAYHEM HYXXHbI AOCOPBEHTDI?

/I3BecTHO, YTO peBeCHBIIT yTO/Ib 0O/IafiaeT CIo-
COOHOCTBIO HOITIOLIATH I'a3bl ¥ MHOTYE PaCTBOPEH-
Hble BellecTBa. JTO sIBIEHIE HA3bIBAETCS adcopo-
yueil, a TBEPHbIE BEI[ECTBA, CIIOCOOHBIE KOHIIEH-
Tp]/[pOBaTb Ha CBOCI?I HOBerHOCTI/I pasm/meIe MO-
JIEKYIBL, — A0COpOeHMamu.

AncopO61oHHas1 CHOCOOHOCTD APEBECHOTO YIS
06ycIOB/IeHa €ro MOPUCTON CTPYKTYPOIl U, CIefo-
BaTe/IbHO, OOJIBIION IIOIA/IbI0 HOBepXHOCTH. Ec/in
IIOPBI IPEBECHOTO YI/IsI OYUCTUTh TOPSYUM BOMIS-
HbIM HapOM, TO MO>XHO HO}IY‘II/ITI) TaK HaSbIBaeMbIﬁ[
aKTVMBUPOBAHHBIN YTO/Ib, KOTOPBIl 00O/IafaeT emé
6071e€ BBICOKOIT aICOPOLMOHHOI CIIOCOOHOCTHIO 110
CPaBHEHMIO C OOBIYHBIM JIPEBECHBIM yITIeM. AKTH-
BUPOBAHHBII yTOJIb MCIOIb3YeTCs B 3aIUTHBIX MACKaxX ¥ IIPOTMBOrasax, A/Is OYMCTKM BOABI M BO3AYXa,
B MeIMI[MHE [IPU OTPABJIEHNSIX.

HOMI/IMO aKTI/IBI/IPOBaHHOFO YF}IH HperaCHI)IMI/I a]ICOp6II]/IOHHbIMI/I CBOﬁ[CTBaMI/I o6na)1a10T " MHOTUe
Ipyrue TBEpble BElleCTBa, MMEIOIVe BHICOKYIO OPUCTOCTh. C IIOMOIIBIO aicCOPOEHTOB OUNMILAIOT Ta3bl
Y pacTBOPBI OT HeXKe/IaTeIbHBIX IIPUMeCell UM 3arpsA3HEeHNIT, CTOUHbIe BOJbI, He(PTEIIPOAYKTbI, OCBET/IS-
0T 1 00€CI[BEYNBAIOT PACTBOPbI B IPOM3BOJICTBE CaXapa, I/IF0KO3bI, hapMaljeBTUYEeCKIUX IPEApaToB U Jp.

AncopOriyst — 9TO MOIIOLIEHE MOIEKY/T XUMIIECKIX BElleCTB IIOBEPXHOCTHIO TBEPABIX Tell. VI3BecT-
HbI TaK>Ke MHOTME MaTepuasbl, KOTOpble CIOCOOHBI MMOI/IOMIATh IIPUMECH BCeM CBOMM 06BbéMoM. Taxoii
Ipoliecc Ha3bIBaeTCs abcopbuyuedi, a MaTepuansl — abcopbenmamu. Obliee Ha3BaHUe SBIEHNS TTOITIOLIE-
HVSL — cOpOUUs, a IOTTIOMIAIOIIMX MATEPHUATIOB — COPOeHMbL.

3apaHue 1

[TocTynarouas B KBapTUPHI 13 KPAaHOB BOJIA Ya-
CTO TIOIBEPraeTCs MOIOMHNUTEIbHON OYMCTKE C IO-
MoIIbio 6bITOBBIX (umbTpoB. IlomymapHel ub-
TPBI, KOTOpbIe PabOTAIOT HA AKTUBUPOBAHHOM YITIE.
AKTVBMPOBAHHBIII YTO/Ib IONTYYAIOT U3 Pa3TMIHBIX
YIJIEPOZICOIEPIKAIVIX  MaTepyaioB OPraHNYecKo-
IO IIPOVICXOXKIEHNA: PEBECHOTO I KAMEHHOTO YIJIA,
BUIIHEBBIX KOCTOYEK, CKOP/TYTIbI KOKOCOBBIX OPEXOB
" Ap. AKTUBYPOBAHHBIN yTronb 9 GeKTUBHO yaasis-
€T I3 BOJJOIIPOBOJHOII BOJIBI XJIOP, ITPUMECH OpTaHu-
YeCKIX COeMHEHWIT, MUKPOOPTaHN3Mbl, 3aIIaXIA.

K BaKHeMIIMM XapaKTepUCTUKAM aKTUBUPO-
BaHHOTO YI/I1 OTHOCATCS pasMep ero rpaHyJI, Ipod-
HOCTb IIpU UCTUPaHUM (KOTMIECTBO HEpas3pylIeH-
HOTO Y1711 B %), 06b€M 1 pasmep IOP, afiICOpOLMOHHAsA AKTUBHOCTb.

AZIcOpOLMOHHYIO0 AKTUBHOCTD MOXKHO M3MEPATH IO CHOCOOHOCTI MOITIOIATD MOJ, U3 ero pa3baBiieH-
HOTO pacTBopa (adcopOUUOHHAT AKMUBHOCb 1O UO00Y), @ TAKXKe TI0 CIOCOOHOCTY TIOITIONIATh KPacUTeNb
MEeTU/ICHOBBII TOITy00it (adcopbuus no memuneHo8omy 2oyo6omy).

A0copOyuoHHAT aKmMueHoOCMy 1o 100y TIOKa3bIBaeT, KaKyl0 4acTb 1ofa (B %) CIOCOOEH IIOITOTUTh
yronb 13 pa3baBIeHHOrO pacTBOpa 1Moma. AJCOpOUUS 1O MemuneHo6omy 207y60Mmy TIOKa3bIBaeT, Ka-
KYI0 MacCy KpacuTe/Isl MEeTH/IEHOBOTO TOTy60ro MOKeT HOITIOTUTD 1 I' aKTMBMPOBAHHOTO YIJIA U3 BOJHOTO
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pactBopa. [To BemumHe 9T1X OKa3aTeseil MOXKHO IIOJTYYUTb IpefCTaB/IeHe 00 acopOLOHHbIX CBOJICTBAX
o0pasiia aKTVBUPOBAHHOTO YIJIA.

B Tabnuie npencraBieHa CpaBHUTE/NIbHAS XapaKTepUCTUKA 00pa3IloB aKTUMBUPOBAHHOTO YIJIS, MOTY-
YEHHDbIX 3 pa3}quoro CI)Ipbf{ n I/ICHO}IbSyeMI)IX oI I3rOTOBJICHU A 6I)ITOBbIX (1)I/I}II)TPOB oI OYMCTKU BO-
TOIPOBOJSHOI BOIBI'E,

A A
CoIpbé A1 IpOoU3BOACTBA IIpounocTtn pcopGuuonias pcopGuus o
o aKTMBHOCTH METIIEHOBOMY
AKTHBYPOBAHHOTO YT/IA Ha UcTUpaHne, % o
o nony, % ronyoomy, Mr/t
JpeBecuHa 6epéspl 65 60 210
Cxopryna KOKOCOBOTO opexa 98 87 250
KaMeHHbII yronb 87 70 190
Bypslit yronp 70 60 95

Ounbmpy ¢ Kakum 06pa3yomM aKmusupOB8AHHO20 yesi 861 omoasnu bbl npednoymeHue, OCHO-
8b18aACb Ha 0aHHbIx mabauyel? O6ocHylime caoli 8b160p.

3apaHue 2

[/ [OOYMCTKY BOZOIIPOBOIHOI BOJBI MCIIONb3YIOT TBEPHAbIE afiCOPOEHTBHI, KOTOPbIe MOTYT ObITD I'pa-
HY/IVPOBAHHBIMY VIV BOIOKHVICTBIMIA.

Yuénsle pa3paboTany HOBbIe YITepOHbIE BOJTOKHUCTBIE MaTepyuasbl B KaueCTBe afiCOPOEHTOB IS
TOOYVCTKY BOIOIIPOBOSHON BOZIBI OT OPTAHMYECKVX 3aTPA3HNUTENIEN 1 UCCIeNoBanu UxX 3¢ HeKTUBHOCTD.
B mpomecce nccnenoBaHusa OHU OIpefe/saal CTEHeHb IOIVIOLeHNs OIIACHOIO IS 3J0POBbs 4YeloBeKa
OPraHNYEeCKOTO BellleCTBa TOTYO/Ia 13 BOABI (py/IbTpaMu, MSTOTOB/ICHHBIMM U3 9TUX MaTepuanos (¢puabrp 1
1 GyabTp 2). PUIbTPOBAHMIO OfIBEPTalIi BOAY, COAEPIKAIIYI0 TOMYOII B PAa3INYHON KOHI[EHTPALVIN.

Onuwume nposedéHHsbIl 3KcnepumeHm. [J719 3mo2o 00nosIHUMe npedsioxeHue, 8b16pas pa-
3bl U3 CNUCKA.

Vsy4eno BnusHme Ha
1) TemnepaTypa BOAbL;

2) BpeMsI NOIJIOI[EHN S TOMTYOJIa;

3) cTereHb MOIIOIEHNS TOTTYO/Ia aiICOPOEHTOM;

4) ucxonHas KOHI[EHTPALVS TOITYO/Ia;

5) ocTaTOYHasl KOHLIEHTPALVISI TOTTYOIIa;

6) CKOpPOCTb (PU/IBTPALUIL.

3apaHue 3

B mpouecce mccnefoBanuA BO3MOXKHOCTH VCIONIb30OBAHMA YINIEPOSHBIX BOTOKHJCTBIX MaTe€pHUaoB
B KauecTBe a/ICOPOEHTOB IS JOOYMCTKY BOJOIPOBOLHOI BOZBI OT OPraHMIECKIX 3arPsISHUTENIel yIEHbIe
OIIpefie/Is/IN CTelleHb IOIIOLIeHNS TOyosa GUIbTPaMM, M3TOTOBICHHBIMI U3 3TUX MaTepuanos (GuibTp
1 v ¢punpTp 2). PUNbTPOBAHNIO TOABEPTANN BOLY, COAEPKALIYIO TOMYONI B Pa3/IMYHO KOHIJeHTPaLlMN.
PesynbraThl McceoBaHmil IpeCcTaB/IeHb Ha fuarpamme’”.

KakoU u3 npusedeHHbix HUXe 8b180008 MOXHO CO€/1aMb HA OCHOBAHUU AHA/IU3A OAdHHbIX,
npedcmassieHHbIX Ha ouazpamme?

1. HavyasbHast KOHI|EHTpALMs TOMyo/Ia He BausAeT Ha 9((PeKTUBHOCTD €ro MOMIOoeHNns QUIbTpaMu
Ha OCHOBE YITIEPOJHBIX BOTOKHMCTBIX MaTE€PUATIOB.

2. CrereHb IIOITIOIIEHNS TOTYO/IA U3 BOABI GMIbTPaMM, M3TOTOBJIEHHBIMY 13 VICCTIEYEeMbIX YI/IEPO-
HBIX BOTIOKHMCTBIX MaT€PHaJIOB, YMEHDIIAETCA C POCTOM MCXOLHON KOHIEHTPAaLy TOIyOIa.



B Punetp 1

|| I I |‘ |
40 0,79 1,64 €00 3,24 484 5,39

wa? 0,

CTengsk NOrAGEEHKE Tonyena, %

HcxogHsiR HOHYRHTRIW MR TOAYINA, MRoIESA

3. CIoco6HOCTD YITIEPOIHBIX BOTOKHMCTBIX MaTePHaIOB IIOIIOMATh TOMTYOJT 3aBYCHUT OT TeMIIEPATy Bl

4.TIpu 0OAMHAKOBBIX MCXOLHBIX KOHI[EHTPALIMSX TOMY0/1a 3P PeKTUBHOCTD ero HOI/IomeH s GpribTpom 2
He3HAYNTeTIbHO BblIlle, YeM (unbrpom 1.

5. VlccnenmyeMble yriepofiHble BOIOKHICTBIE MaTepUaIbl CIOCOOHDI 3 GEeKTUBHO IOIVIOI[ATh OPraHy-
JecKye BellleCTBa II0O0ro cocTaBa I CTPOSHN.

3apaHune 4

B npornecce nccnenoBanna BO3MOKHOCTH MCIIO/Ib30BAHNA HOBBIX YITIEPOJHBIX BOTTOKHUCTBIX MaTepu-
aJIOB B KauecTBe afICOPOEHTOB I JOOUYMCTKY BOJOIPOBOIHOI BOZIBI OT OPTaHNYECKUX 3arpsA3HNUTENIeN
y4€HBIe oTpesiensyu cTenenp noroutenus ronyona C H,CH, dbumbrpamut, M3roTOBIEHHBIMM U3 STUX Ma-
tepuanos (¢puwibtp 1 u punprp 2).

Pe3ynbTaThl sKCIIepuMeHTa IpeCcTaBIeHbI Ha fuarpaMme’.

0o u PneTp 1

g0
8 # PaneTp 2
7
]
5
4
3
] | = =
1
0 =— Lale - - Lo 2 L i =l -
0,37 0,40 0,79 1,64 2,08 334 444 5,10

Hexogran KoHuENTRNY A TON YO, nunu.r-}.n

o o oo o oo o

CreneHis NOFNOWEsKA Taayoma, %

I[Ipu onpeneneHNy BO3MOXHOCTY MCIIONb30BaHMA UCC/IEAYeMbIX YITIEPOIHBIX BOTOKHMCTBIX MaTepy-
aJI0B /ISl OYMCTKY BOZIBI OT TOMTYOJIa CTI€AYeT Y4eCThb eTo IPefie/TbHO JOIMYCTUMYIO KOHIIEHTPAIMIO B BOJIE,
KoTopas cocrasyseT 0,5 Mr/i.

Ha ocHosaHuu 0aHHbIX, npedcmassieHHbiX Ha Oud2pamme, oyeHUme 803MOXHOCMb UCNO/Tb-
308aHUA UCCIe0yeMblX y2repOOHbIX BOSIOKHUCMbIX MAMepuasnos 0/19 04UCMKU 8006l OM MOJ1yo-
na C.H.CH,, ucxodHas KoHueHmpayus Komopo2o 8 Hém cocmassisem 0,40 MMOs1b/J1.
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3apaHune 5

Hedrp 1 HedTenpomyKThl MpaKTNIeCcK! Hepac-
TBOpUMBI B Bofie. [Tomasias B Bopy, OHM 06pasyroT
MaC/ITHUCTYIO IUIEHKY, KOTOpas IpPemATCTBYeT IIO-
CTYIUIEHMIO KVICTIOPOZa B BOJY M T€M CaMbIM OKa3bl-
BaeT BpeflHOe BO3JEIICTBIE Ha JKMBble OPTaHU3MBI,
Iary6OHO B/IMAET Ha BCE 3BEHbs OMOTIOTIYeCKOI LIeTII.
VmeHHO mo3TOMY HedTh U HePTEIPORYKTHI OTHO-
CATCA K IPMOPUTETHBIM 3aTPA3HUTENAIM 0110Chephl.

B cny4ae pasnuBoB HepTV MM HePTEIPOLYK-
TOB Ha IIOBEPXHOCTM QaKBAaTOPMII 3arpA3HEHUA
JO/DKHBI OBITb JIMKBUJVIPOBAHBI B KpaTdaliliye
Cpoku. B HacTosIIee BpeMs I MMKBUAALVN Hed-
TSHOV IUIEHKY HPUMEHSIOT Pas3/INYHble CIIOCOOBL:
MexaHW4eckye, (PUINKO-XMMUYecKue u Ouonorn-
geckye. OU3NKO-XMMMUIECKIIT CIOCOO OCHOBAH Ha UCIIONIb30BAHNU COPOEHTOB — IIOPOLIKOB, BIMTHIBAIO-
uX HeTh 1 TeM CaMbIM OUYMIIAIOINX IOBEPXHOCTD BoAbl. Ouniaroriero addekra 1o6muBarTCs, paccol-
Ias Ha 3aTPA3HEHHYIO IIOBEPXHOCTb copOupytommit Matepuail. Ilocie 3Toro ero cobupart ¢ IOMOIIbIO
CIlelIaIbHbIX IIPUCIOCOOIEHNTT M OTIPABIIAIOT Ha epepaboTKYy, B pe3y/IbTaTe KOTOPOIl 3a4acTy0 YaéT-
CsI BBIJIEINTDH HePTEIPOAYKT, 2 OUNIIEHHBII OT HEero COpOEHT MCIIOIb30BATh BHOBb.

Cop6eHTHI [/I1 OYUCTKM BOABI OT He(PTY ¥ HePTEIPOAYKTOB U3TOTABINBAIOT U3 PA3IMYHBIX MaTePH-
a7IoB: CyXMX JPEBECHBIX ONMIOK, PUCOBON ¥ TPEUYMIIHON HIETYX), TOPUCTHIX MOMIMMEPHBIX MaTepPUaIoB
u ip. BaxkHerimee cBOiICTBO COpOEHTa — €ro copOULUOHHAT EMKOCMY, OIIpefieNiieMasi MacColl BellleCTBa, KO-
TOPYI0 COPOEHT CIIOCOOEH MOITIOTUTD Ha eAMHUITY CBOEI MacChl. [Ipyroit aKCIUTyaTallMOHHOI XapaKTepu-
CTUKOVI COPOEHTOB SB/IACTCS UX peceHepupyemociv, T. €. CHOCOOHOCTDb COXPAHATDH COPOLIMOHHYIO CIIOCO6-
HOCTbD I10C/I€ HEOJJTHOKPATHOTO MCIIO/Ib30BAHMA.

B Tabnuiie npencraBeHbl JaHHbIE O COPOLMOHHOI EMKOCTY 00pa3I[0B HEKOTOPBIX HedTermormomuan-
I[UIX COPOEHTOB Ha OCHOBE CMHTETUYECKMX KaydyKOB B 3aBMCYMOCTY OT YNC/IA IIVK/IOB UCIIONb30BaHMsA .

opOLMOHHAsA eMKOCTb, T HedTH / T copbeHTa
[Iukn ncnonb3oBaHusa Cop6 / po
O6pasen 1 O6paserr 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

KEUC 8

OcHoBbI8aACH Ha OaHHbIX, NpuBeOeHHbIX 8 mabsiuye, oxapakmepusylime u cpasHuUme pezeHe-
pupyrwyto cnocobHocme 06pasyo8 copbeHMos 8 3a8UCUMOCMU OM YUC/IA YUK/I08 UX UCNOJTb-
3080HUA.

3apaHne 6

Ha rpaduke npepcraBieHa 3aBUCMMOCTb COPOLMIOHHOI EMKOCTY TPEX 00pasI[oB COPOEHTOB OT BpeMe-
HY HavajIa yjaaeHus HeTSHON IIeHKY («BO3pacTa» IUIEHKY) C TIOBEPXHOCTI BOAbBIZ.

Wcnone3ysa 0aHHele epaghuka, coenatime 861800 0 MOM, KK 8peMA Ha4Yas1d yoasaeHuUs Hegpms-
HoU nJleHKU C NOMOWb0 pa3/IuYHbIX CopbeHmMos 8/iusem Ha 3¢hhekKmuBHOCMb e€ yoasieHuUs ¢ No-
8epXHOCMU 800bl.
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“BoapacT” NNEHKH, CYTHH

MeToanueckune KOMMEHTapun

Komrirekc 3afjanuit cBsi3aH ¢ PU3NKO-XUMMIIEC-
KUM SIBIeHMEeM — cOpO1Ielt, KOTOpoe HaXO[UT pas-
HOOOpasHOe IpUMEHEHVe /I OYMCTKU BOABI U
BO3[yxa, HeTEmpOAyKTOB, GapMaleBTHIeCKIUX
IIPeIapaToB, UCIONb3YeTCs B 3ALIUTHBIX MacKax U
IpOTUBOra3ax. BeIIONHAA 3aaHus, yyamecs Mo-
IYT IPOSIBUTH CIIOCOOHOCTD MPVUMEHSTH CBOU 3HA-
HMSI TIPY pelIeHMN peanbHbIX 3ajad, NPOJIeMOH-
CTPMPOBATh YMEHNUs aHA/IU3UPOBATbh U MHTEpIIpe-
TUPOBATh JaHHbIE, [leNaTh BBIBOABI. B IjeioM 31O
KOMIUIEKCHOE 3a/jaHle IOKa3bIBaeT, KaK Hayka U
TEXHOJIOTUY IIOMOTAIOT PEIIaTh IIPOO/IeMBbI 3aLIMTHI
OKpY>KaloIIieil CPeJibl ¥ CIIOCOOCTBYIOT COXPAHEHIO
3II0POBbBS YeTIOBEKa.

3aganue 1 - 3ajjaHue C OTKPBITHIM OTBETOM.
Kak nmokasasa nmpakTuka, 3ajjaHiisi C pasBEPHY THIM
OTBETOM BBI3BIBAIOT Y LIKOJIBHMKOB HayuOO/bIne
3aTpyAHEHMs, TaK KaK TPeOYIOT CBA3HOTO, JIOTUY-
HOTO U1 000CHOBAHHOTO M3/IOXKEHNUs MBICTIEN. ITO
3aJlaHMe OTHOCUTCS K KOMIIETEHLIMM «MHTepIpe-
TalMsA NAHHBIX U MCIO/NIb30BaHMe HAYYHBIX JJOKa-
3aTeNbCTB IS OMy4YeHUs BBIBOOB». B 3amanun
IpeJIaraeTcs IpoaHaIM3MPOBaTh JaHHbBIE O Kaye-
CTBe 00pasIOB aKTUBUPOBAHHOTO YIJIA U BHIOPAThH
obpaser] ¢ HAWTYYIIMMI XapaKTePUCTUKAMMU /I
VBTOTOBJIEHMsI OBITOBOTO (GUIBTpA /I OYMCT-
K BOJOIIPOBOJIHOI BOJBI, MOTUBUPYA IIPU 3TOM
CBOJI BBIOOP.

B sapjanmsx 2-4 pacckasbpiBaercs 06 mcceno-
BaHMAX HOBBIX YIJIEPOJHBIX MaTepyUasoB Jyid JO-
OYMCTKY BOZOIPOBOMIHOI BOABL. 3afjaHne 2 OTHO-
CUTCSI K KOMIIETEHIINM «[TOHMMaHMe 0COOeHHOCTel
€CTEeCTBEHHOHAY4YHOTO SBJICHMSI» U IIPOLEAyp-
HOMY THIIy 3HaHMA. JTO 3a/jaHMe HaIllpaBlIeHO

Ha (OpMMUpOBaHME YMEHNUA pACIIO3HAaBaThb BOI-
pOC, MCCIefyeMblil B NaHHON eCTeCTBEHHOHAy4-
Hoit po6eme. KommeTeHTHOCTHAsI 06/1aCTh OLIeH-
KM 3ajjaHmit 3 ¥ 4 — «MHTepIpeTauys JaHHBIX
U JCIO/Mb30BaHMe HAYYHBIX OKA3aTeIbCTB IS
HO/Ty4YeHNUsl BBIBOZIOB». B 9TUX 3ajaHMAX ClIedy-
eT MPOaHa/IN3NpPOBaTh U MHTEPIpPETUPOBATb UH-
¢dopmanmio, mpeAcTaBlIeHHYI B rpadudeckoi
dbopme, n cmenatb BbIBOABI 00 3ddekTUBHOCTI
UICCTIEAYeMBIX HOBBIX aJCOPOLMOHHBIX BOJIOK-
HJICTBIX MaTepUanoB i OYMCTKYM BOZbL. B 3a-
faHuyu 4 g OpMYIMPOBAHUA COOTBETCTBY-
IOLIETO BBIBOfIAa HEOOXOAVMO TaKXe IIpOBefie-
HJle HEeC/IOXKHBIX Pac4yéToB, T. €. IPYMEHEeHIe He-
KOTOPBIX IPOCTEMIINX MaTeMATUYE€CKNUX 3HAHUI
VI YMEHUIA.

3amaHusg 5 u 6, Kak u 3amaHus 1 u 4, ABISIOT-
s 3alaHMsAMU C pa3BEépHYTHIM oTBeTOM. Cozlepika-
HIe STUX 3a[JaHUIl CBA3AHO C IIPOOIEMOIT OUMCTKY
BOJOEMOB OT He(TSHBIX 3arpsI3HEHNIT C TIOMOLIBIO
PasIMYHBIX COpOEHTOB. DTH 3ajaHNA GOPMUPYIOT
yMeHVe aHaIM3MpPOBaTh 1 MHTEPIPETUPOBATb VH-
¢dbopmaruio, MpefCTaBIeHHYI0 B pasnn4Hoi ¢op-
Me. OPPeKTUBHOCTD JECTBUA COPOEHTOB HeoO-
XOIMMO IIPOaHaIN3MPOBATh HA OCHOBE TaOIMYHBIX
u rpaduyecknx JaHHBIX. 3ajaHNs 5 1 6 MMEIOT He-
HOCPeACTBEHHOE OTHOIIEHNME K Ipob/ieMe 3aIlUThI
61ocdepbl OT TeXHOTEHHBIX 3aTrPsI3HEHNIL.

KoMmmnexkcHoe 3afaHMe «3aueM HY>XHBI aficop-
OeHTBI?» MOXKET OBITD VICIIO/Ib30BAHO B KyPCe XUMUI
9 KJ1acca Ipy U3y4eHUN TEMBI « YTIIEPOJ]», a TAKXKe B
Kypcax 6Momornm u 9KOMOTUY TPy PACCMOTPEHUN
9KOJIOTMYECKNX IIPOO/IeM, CBSI3aHHBIX C TEXHOTEH-
HBIMJ 3arPsA3HEHUAMIY OKPY>KaIoleil Cpefibl.
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XapakTepucrtuka 3agaHuin 1 cucteMa nx oueHNBaHNA

3adaHue 1
ConepyxarenbHast DusnyecKme CUCTEMbI
0071aCTb OLIEHKU
KomnereHTHOCTHASA VHTepnpeTarnyst JAHHBIX U UCIIONIb30BaHME HAYYHbIX JOKA3aTebCTB /LA IO-
00/1aCTh OLIEHKN JIy9€eHUsI BBIBOJIOB
Konrekct MecCTHBIVI/HaITMOHATBHBIN, 3[[OPOBBE

YpoBeHb CIOKHOCTHU

Bpicokmnii, BospacT yuamuxcs 13-16 net, 8—-10 kmacc

Dopmat oTBeTa

3ajiaHne ¢ pasBEPHYTHIM OTBETOM

OO6DBeKT MpoBepKN

AHaHI/ISI/IpOBaTb, VHTEPIIPpETUPOBATb MOAaHHBIEC U [€/1aTb COOTBETCTBYIOIINE
BbIBOJIbI

Tum sHaHMA

CopepyxaTenbHOE

CucreMa olleHBaHMS

bamn Copep)xaHue KpuTepus

2 ToBOpuTCS, YTO CIefyeT OTAATb IpeAnoYTeHye o6pasiuy, IOIy-
YeHHOMY 13 CKOPJIYIIbI KOKOCOBOTO Opexa, TaK KaK ero MpOYHOCTD
Ha MCTUPaHMe U aficOPOIVIOHHAsE CHOCOOHOCTD HAVUTYYIIINie CPe
IPeCTaB/IeHHbIX 00Pa3I[0B aKTUBIPOBAHHOTO YIS

1 JlaH 9acTMYHO TOJIHBIL OTBET: yKaszaH oOpasel, HO OTCYTCTBYeT
MOTUBAIIVSI €70 BhIOOPA
0 JIpyrue oTBeTHI
3adaHue 2
CopepsxarenbHas dusnyeckne CUCTEMbI
00671aCTh OLIEHKH
KoMIeTeHTHOCTHASA [TonnMaHMe 0COOEHHOCTEN eCTeCTBEHHOHAYYHOTO MCCTIeOBaHNS
061aCcTb OLIEHKU
KonTtekct MecCTHBIiT/HAI[MOHA/TbHBII, 3[I0POBbE

YpOBEHb COXKHOCTHU

Cpennuii, Bo3pacT yvamuxcs 13-16 yet, 8-10 xmacc

Qopmar oTBeTa

CII05KHBIII MHOXXECTBEHHBIII BBIOOD

OO6DbeKT IpoBepKu

PacriosHaBarp BOIIpPOC, I/ICCTIC}IYGMI)IIZ B I[aHHOIZ eCTeCTBeHHOHaY‘-IHOIZ pa60Te

Tum 3sHaHMA

CopepxaTenbHOE

CucreMa olleHMBaHUS

bann CopepxaHue Kputepusa

1 Bri6paHa moceoBaTebHOCTS 4, 3:
Vsy4yeHo BIMAHUE UCXO0HOT KOHUeHmpauuu monyona (4) Ha cme-
neHb noznouseHus mosyona adcopoermom (3)

0 JIpyrue oTBETHI
3adaHue 3
CopepsxaTenpHas dOusnyeckye CUCTEMBbI
0071aCTb OLIEHKU
KoMrteTeHTHOCTHAA VHTepnipeTanya JaHHBIX U MCIIONb30BaHNE HAYyYHBIX JOKA3aTENbCTB IJIA I10-
00/1aCTh OLIEHKN JIy4eHUsI BBIBOIOB
Konrekct MecCTHBIVI/HAIIMOHAIBHBI, CBA3b HAYKU U TEXHOTOTUI

YpOBEHb CIOKHOCTU

Cpepunit, Bospact yyamuxca 13-16 neTt, 8-10 xmacc

Dopmat oTBeTa

3agaHue ¢ BBIOOPOM HECKOJIbKVX IPaBU/IbHBIX OTBETOB

O6beKT IpoBepKu

AHaHI/I3I/Ip0BaTb, VHTEPIIpETUPOBATb [OAaHHBIC U [1€/1aTb COOTBETCTBYIOIINE
BbIBO/IbI

Tun 3HaAHMSA CopepyxaTenbHOE

Cucrema olleHMBaHUA bann CopepkaHne KpuTepus
1 Boibpanbl oTBeTHI 2, 4. [lpyriie He BBIOPaHBI
0 JIpyrue oTBeTHI




3adaHue 4

CopeprxaTenbHast
00671aCTb OLIEHKU

Dusuyeckme CuCTeMbl

KomnerenTHOCTHAS
00J1acTh OIIEHKN

MHTepHpeTaHI/IH AJaHHBIX U MCIIOZIb30BaHNME HAYYHbIX NOKa3aTe/IbCTB IS I10-
JIy9€HVs BbIBOJ OB, HAy1HOE 0O'bACHEHNE ABJICHUIL

Konrexkcrt

MecTHBII/HAMOHATbHBI, CBA3b HayKI U TEXHOJIOTUI

YpoBeHb CIOXKHOCTU

Boicokmit, Bospact yqammxcsa 13-16 net, 8-10 xmacc

@opmar oTBeTa

3afaHue C pa3BEPHYTHIM OTBETOM

OO6DBeKT MpOBepKN

AHanMsupoBaTh, MHTEPIPETNPOBATh JaHHbIE M [eaaTb COOTBETCTBYIOLE
BBIBOJIbI

Tum 3Hanna CopepxaTenbHOe
Cucrema oIleHUBAHUA bamn CopepxaHne KpuTepus
2 ITpoBeneHs! BorunciaeHnus V caenan apryMeHTMPOBaHHbIN BBIBOJ;:

VicxonHas KOHI|eHTpauus TO/Myo/Ia paBHa

0,4 mmonb/n - 92 mr/mmonb = 0,368 mr/71.
CreneHb OYMCTKYM 000MMU PUIBTPAMU NIPY ITOV MCXOHON KOH-
LEHTPALUU COCTABISET MPUMEPHO 95 %, 3HAUUT, OCTATOYHAS KOH-
LeHTpauys OyzeT paBHa

0,368 mr/n - 0,05 = 0,0184 mr/n < 0,5 mr/n,
T. €. MeHbIIe 3HaYeHNUA Ipefe/IbHO JOIMYCTUMON KOHIIEHTpPAIL[UN
TOJIyOJ/1a B BOJIE.
CrefioBaTe/IbHO, UCIIONb30BATh UCC/IeyeMble BOJIOKHIUCTbIE Mare-
PMAJIBI /TSI OYUCTKI BOZBI OT TOTYOJIa MOXKHO

1 JlaH 4aCTMYHO IOJHBIN OTBET: B pPacyéTax [ONYyIeHa MaTeMaTl-
Jeckas ommMOKa, KOTopas He IOB/INMANA Ha IMPAaBUIBHOCTD BBIBO-
Jla O BO3MOXXHOCTM MCIIO/Ib3OBAHUA MCCIENYEMBIX BOIOKHIC-
ThIX MaTEPUAJIOB i1 OYMCTKYU BOJIBI OT TOyOsIa

0 I pyrue oTBeTHI

3adaHue 5

Copep>xarenbHas
0071aCTb OLIEHKU

Dusmueckne cucTeMbl

KommeTeHTHOCTHAA
0671aCcTb OLIEHKU

I/IHTepnpeTaum{ JaHHBIX U MICIIOZIb30BaHME HAYYHDBIX JOKa3aTE€/IbCTB /I I10-
JIYy4€HVIA BbIBOJOB, HAy9YHO€ 00bsACHEHME ABJIEHNIT

KontekcT

MecTHbII1/HallMOHAIbHBIN, OKPY>KaloIlas cpefa

YpoBeHb CIOXKHOCTHI

Cpepunit, Bo3pacT y4ammxca 13-16 e, 8-10 Kmacc

®opmar oTBeTa

3afaHue ¢ pa3BEPHYTHIM OTBETOM

OO6BeKT MpOBEpPKN

AHa)’II/ISI/IpOBaTb, VHTEPIIPETUPOBATb [OaHHBIE U [€/1aTb COOTBETCTBYIOIIME
BbIBOIbI

Tun sHaHMA CopepxarenibHOE
bamn Copepxanne KpuTepus
1 JlaHa XapaKTepUCTUKa U IPOBENEHO CpaBHEHME pereHepupyIoleit

CIIOCOOHOCTY 06Pa3LOB BCeX TPEX COPOEHTOB.

ToBopuTcs, 4TO COpOIMOHHAs éMKOCTh 00pa31ioB cOpOEeHTOB 1 1 2
HOCTIe e THIPEX IIMK/IOB UCIIONb30BAHNS CHU3M/IACh HE3HAYNTENIBHO,
a 00pasija 3 yMeHbLIN/IACh IPAKTUYeCKM B 4 pasa. Takum o6pasom,
06pasipbl 1 1 2 XOPOIIO COXPAHAIOT pereHepHPYIOLLYI0 CIOCOOHOCTDh
IOC/Ie YeThIPEX LMKIOB NCIOIb30BaHNsA, a obpasel; 3 TepsieT eé
B 3HAYNTEJIBHO CTEIIeHN

0 JIlpyrue oTBETHI
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3aoaHue 6

CopeprkatenpHas Ousuyeckne cucTeMbl

0071aCTb OLIEHKU

KomneTreHTHOCTHAs VHTeprpeTanys JaHHBIX U VICIOTb30BaHNe HAyYHBIX I0KAa3aTeIbCTB /I HO-
00/1aCTh OLIEHKNU JIy4eHVs BBIBOJIOB

KonTekct MecTHbIN/HallOHAIBHBIN, OKPY>KaIOIIas cpefa

YpOBEHb CIIOKHOCTU

Cpepunit, Bospact yvyamuxca 13-16 neTt, 8-10 kmacc

Dopmat oTBeTa

3ajiaHMe ¢ pasBEPHYTHIM OTBETOM

OO6beKT IpoBepKu

AHanusupoBarb, MHTEPIPETUPOBATh [JaHHbIE U MelaTb COOTBETCTBYIOLINE

BBIBOJBI
Tun 3HaHMA CopepyxaTenbHOE
CuctemMa OLleHUBAHNS bamn Copep:xaHue KpUTepus
1 ToBOpKTCS, YTO YeM «CTaplie» [0 BO3pacTy HedpTsAHas IJIEHKA,
TeM Xy>Ke OHa YHa/IAeTCsl C IOBEPXHOCTI BOJBI C IIOMOIIBIO
IpefICTaB/IeHHBIX 00pasIioB cCOpOEHTOB
0 JIpyrue oTBeTHI




Kenc9.

YTO AENATDH

C ABTOMOBUJIbHbIMU
LIMHAMIA?

Bo BcéMm Mupe pacTéT 4mcio aBToMoOuselt, mo-
3TOMY ITpo6/IeMa yTUIN3aLuy U IepepaboTKM MINH
npuobperaet 60/IbIIOE IKOTIOTUYECKOE V1 9IKOHOMU-
JyecKoe 3Ha4YeHMe [ BCeX Pa3BUTBIX CTPAH MIPa, B
TOM umcie u i Poccun. 910 cBA3aHO mpexxfe Bce-
TO C TeM, YTO BBIOpOIIEHHbIE Ha CBA/IKY M3HOIIEH-
Hble IIVHBI SBJISIOTCSA MCTOYHUKOM JJINTETTBHOTO
3arpsisHEHMsI OKPY>Kalollell Cpefibl, TaK KaK pe3yrHa
He IOfiBepraercs OMOJIOTMYECKOMY pPa3JIOKEeHUIO,
a CKOIUIEHNe Pe3JHOBBIX MOKpBILIEK IPefCTaBIi-
eT co6oi1 yro6HOe MeCTO 1A MPOXKMBAHNA LIeJTbIX
KOJIOHUII TPBI3YHOB U HACEKOMBIX, MHOTHE 113 KOTO-
PBIX SIBJIAIOTCS MCTOYHMKOM MH(QEKIMOHHBIX 32060-
JIeBaHUIL.

B 2019 rony B Poccuu BBefieH 3anpeT Ha 3aXOpOHeHMe OTPabOTaHHBIX IINH U MOKpbIlIeK. OXHAKO YTH-
NM3anys M3HOIIEHHBIX IIMH — HellpocTasi npobieMa. VIx mepepaborka TpebyeT O0/IbIINX 3aTpaT SHEPTUI.
Tem He MeHee CYIECTBYIOT CIIOCOOBI YTHIM3ALNY U TIePepabOTKM aBTOMOOV/IbHBIX LINH, KOTOPbIE T03BO-
JISIOT, C OJJHOJ CTOPOHBI, 9KOHOMUTD MaTepyanbHble i SHEPreTUIeCKye PeCypchl, a C APYToil — YIY4LINTh
9KOJIOIMYeCKOe COCTOSHIE OKPY>KAIOIIell CPefibl.

3apaHue 1

IIyHbl, BbIIEAIINE U3 9KCIUTYATALVIM, SIB/ISIOTCS MHOTOTOHHA)XHBIM OTXOZOM IoTpebeHns. B HacTo-
sAlllee BpeMsl B MUpe UCIO/Ib3YIOTCs pas/IMyHble CIOCOOBI epepabOTKY M3HOMICHHbIX MIMHHBIX OKPBI-
IIIeK: BOCCTAHOBJICHVE IIPOTEKTOPa, TepMUUecKas HepepaboTKa C Lie/IbI0 TOTydeHNs SHEPIUM, MEeXaHN-
JecKoe M3MeJIbYeHNe /sl OMy4YeH Vsl Pe3MHOBOI KPOWKY U Ap. OFHAKO HEKOTOPYIO YaCTh M3HOIIEHHBIX
IIVH BBIBO3SIT Ha CBAJIKN.

B Tabnuie npuBeneHbl JaHHbIE O KOMMYECTBE MSHOIICHHBIX LIMH B HEKOTOPBIX CTPAaHaX U CIOCObax
obparieHus ¢ HUMKU>.

Crnoco6 obpalieHns ¢ U3BHOIIEHHBIMU LIMHAM, %
KonmyectBo
M3HOLIEHHBIX | 3axopo- Boccranos- | Ilomydenne
Crpana ITomyuenne .
IIJIH, HeHMeHa | TeHne pesunosoii | Ikcnopt | IIpouee
ThHIC. TOHH CBaJKax P NPOTEKTOpPA | KPOIIKN
Benmuxo6puranns 527 4,6 35,5 7,4 39,5 55 7,5
Tepmanna 582 0 36,4 12,9 34,5 14,4 1,8
Uranna 421 0 55,6 6,7 28,5 4,0 5,2
Opannua 457 0 49,7 7,7 27,4 10,9 4.3
SAnonnsa 1000 7,8 64,3 5,6 10,5 11,5 0,3

Kakue u3 npusedeHHbix Huxe 8b180008 coomseemcmaylom OAHHbIM, NpedcmasaeHHbIM

8 mabnauue?
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1. BoiBO3uMble Ha CBAJIKM LIMHBI IPEICTABISIIOT 9KOMTOTMYECKYI0 OMACHOCTD B CTPaHAX, YKa3aHHBIX
B TabOmuie.

2. TlepepaboTKa M3HOIIEHHBIX IIMH MO3BOJIUT YAYYILIATh SKOTOTMIECKOE COCTOSIHIE OKPY>Karoleit
cpembl.

3. B 60/1pIMHCTBE CTPAH MMpa M3HOLIEHHbIE IIVHBI [TOJI/IE)XAT 3aXOPOHEHNIO Ha CBA/IKaX.

4. B mpepcTaBIeHHBIX B Tab/IMIle CTPaHAaX MMOJABIISAONIEe GOMBIIMHCTBO N3HOMIEHHBIX IIVH ITOMIEKUT
nepepaboTKe.

5. VI3HOILIEHHbIe MINHBI UCIIONB3YIOTCS /sl HOMYYeHNsI SHEPIUM BO BCEX CTPAHAX, MPefCTaBIeHHBIX
B TaOmuie.

3apaHue 2

Cpok pasyo)eHNsl BBIBO3VMBIX Ha CBA/IKM U3-
HOIIIEHHBIX IIMH COCTaBiseT He MeHee 100 rer.
Haxopsimmecst Ha CBajiKe IIMHBI INTENbHOE Bpe-
M 3arpA3HAIOT OKpY>Karomyio cpery. Kpome Toro,
IIVHBI 00/TaIal0T BBICOKOI T0XKapOOMaCHOCTHIO.

B Tabnuie npuBeneHpl faHHbIE O BHIOPOCAX He-
KOTOPBIX BeIeCTB B aTMocdepy INpy CropaHuu
YIJIS M I3HOILIEHHBIX IIH™.

3arpssHsroliee BelecTBO CropaHmue yriis CropaHue U3HOIEHHBIX IINH
Cepa, % 2,0 1,3-2,2
3oma, % 11,3 12,5-18,6
IInHK, 4./MJIH 4. BO3[[yXa 27,2 9300-20 500
Xpow, 4./MJIH 4. BO3IyXa 20,5 97
Huxenp, 4./MJIH 4. BO3fiyxa 16,9 77
CsuHel, 4./MJIH 4. BO3[[yXa 8,3 60-760
Kapmumit, 4./M/H 4. Bo3yxa 0,91 5-10

Ha ocHosaHuu OdHHbIX mG6J'IUL(bI oxapaKmepusyCIme C 3Kosioeu4eckol Mmouku 3peHus
8bI6pOCbI 8 ammocd)epy gewecms, o6p03yfou4uxc;7 npu ceopdHuu U3HOWEHHbIX WUH, 8 Cpads-
HeHuu C 6bl6pOCGMU, O6pa3nyLL(UMUCFI npu ceopaHuu yerss.

3apgaHve 3

VI3HolIeHHbIe IIVHBI — IIeHHOE BTOPMYHOE ChIPbE, KOTOPOE MOXKET ITOJJIeXKaTh IepepaboTke.
Ha pmarpaMmax npezcTaBiieHbl UCIIONb3yeMble B Poccuu crioco6bl 0OpalieHnst ¢ M3HOIEHHBIMY V-
Hamy (puc. 1) 1 MeToas! epepaboTKY MSHOLIEHHBIX MNH (puc. 2)%.

Kakue u3 npusedeHHbIx HUXe 86180008 COOMBeMCcM8yom pe3ysibmamam, NpedcmasieHHbIM
Ha ouazpammax?

1. 3a mocnepHue 10 1eT KOMMYECTBO U3HOLIEHHBIX IINMH YBeINYNIOCh B Poccun npumMepHo B 3 pasa.



1 B Brapod W cEANKY
B HIrOTopatHWe
PEIHHOBOA
® WaroTopncHwe b
pEINHOBOH
HpoLWkE B MomyueHse
B MampeHue SHEREWH
IHEPTUM
© BoocraHoBAEHHE " Npovee
npoTesTopa
Puc. 1. Cioco6s! obpaienns Puc. 2. MeTozpl mepepaboTKu
C U3HOLIeHHbIMY nHamu B Poccun, % M3HOIIEHHbIX INH B Poccnn, %

2. B Poccum mpenMmyliecTBeHHAs YacTh M3HOIICHHBIX IIVH He IepepabaTbIBaeTcsi M BBIBO3UTCA Ha
CBAJIKY.

3. CaMbIM HONIY/IAPHBIM CIIOCOO0M IepepabOTKI M3HOIIEHHBIX IVH B POccum AB/AETCA M3TOTOBIICHNE
U3 HUX PE3VHOBON KPOLIKIL.

4. [IpepnpuATns mo nepepaboTKe M3HOLIEHHBIX IIVH B Poccym 1CIonb3yoT nepeoBble TeXHOMOT M.

5. B nmocneguue rogpl B Poccum HameTunach TeHAeHIUA yBeIMYeHN NOMN IONTy4eHUsA SHEPTUUN U3
M3HOUIEHHBIX IIVH.

3apaHne 4

OpHMM 13 MeTO[0B YTUIN3aly U3HOUIEHHbIX UIVH AB/AeTCA IMOTy4YeH)e U3 HUX Pe3VHOBON KPOUI-
KI, KOTOPYIO B Ja/IbHEIIEeM MOXKHO MCIIONb30BaTh I M3TOTOBJIEHNS JOPOXKHOTO IIOKPBITHA, MOKPBITUI
1t PyTOOIBHBIX IIOJIENl, TEHHUCHBIX KOPTOB U JJeTCKMX IUIOI[A/IOK, 3BYKOM3O/IALMOHHBIX KOBPUKOB JIJIS
XKeJIe3HOJLOPOXKHBIX Iepee3ios 1 ip. B Poccun okomo 23 % M3HOIIEHHBIX IIMH HepepabaTbiBaeTcs B pe-
3M[HOBYIO KPOIIKY.

B cocTaB aBTOMOOWM/IbHBIX IIMH IIOMUMO Pe3UHbI BXOJAT CTa/lbHAsA MPOBOJIOKA, TEKCTUIBHOE BOMTOK-
HO, Ca’Xa, a TAKOKe PyTye HAIIOTHUTENN U H06aBKu. B 1CIIO/Ib30BaHHOI ITOKPBIIIKE FOJISI Pe3MHBI COCTAB-
T OKOJIO 65 %.

lMoocyumatime, cko/ibKO p€3UH080L7 KpOWKU MOXHO noJiydume u3 1 MJIH MOHH U3HOWEHHbIX
asmomobUJIbHbIX WUH.

3apaHune 5

MexaHn4eckoe U3MeIb4eHle N3HOIEHHbIX HIH MOYKHO IIPOBOAMTD KaK IIPY I10/I0KUTETbHBIX TeMIIe-
paTypax, TaK U C IpUMeHeHIeM KPMOTeHHBIX TeXHOJIOTHIT*, T. . I HU3KMX TeMIlepaTypax. [lnsa aToro
Pe3MHYy OXTaXJaIoT Jo TeMieparypsl —60...-120 °C, ucronb3ys, HanpuMep, XUAKUI a30T, TeMIlepaTypa
KHUIIEHMA KOTOpOro cocrasysAeT —196 °C.

ObwacHume, noyemy KpUOZGHHbIlj Memoo obsiezuaem npouyecc mexaHu4ecKoeo usmesib4eHus
PpEe3UHal.
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3apaHne 6

CoXuraHue M3HOLIEHHBIX IIUH C 1Ie/IbI0 IIOTYYeHNA S9HEPrU Ha IMPOTKEHNN He OJHOTO [eCATKA JIeT
VICIIOJIb3YeTCSl BO MHOTMX CTpaHax Mypa. OZHaKO Py CrOpaHMM IINH 00pasyeTcs Ype3BbIYAlHO MHOTO
BCEBO3MOXKHBIX TOKCMYHBIX COEIMHEHMII, B TOM UMCII€ KAaHIIEPOTE€HHBIX, a TAKXXe COENVHEHNI, BbI3bIBa-
IOIIVX NTOABJIEHME KMCTIOTHBIX JoXKzelt. I 6e3omacHoi paboThl TAKMX YCTAaHOBOK HEOOXOIMMa CrcTeMa
ITyOOKOJI OYMCTKY BBIOPOCOB, UTO TpeOyeT 3HAYMTe/IbHBIX KaIlTa/IOBIOKEHMIL.

Ha AuarpamMMe npepcraBiaeH TUNWYHBINA COCTAB IINMH JIETKOBOIO aBTOMOOMIAY .

B CHHTETHHECHAN FEyyH

W Hatypanksmai Hayuye

B Crash

I TeHcTHAR

B Casa

B CMATyaslulWe MALNE | 00 Iee

HEhTEoEMYBCHAE nobanka
- EE'IIH. CHECH, LjEHED

Yuyumelgaa cocmas wuH, 06vacHUMeE, no4yemMy cKuedaHue U3HOWEHHbIX WUH cnoco6cm3yem

06paA308aHUIO KUCZIOMHbIX 00X0ed.

MeTogunuyeckne KOMMeHTapumn

[Ipobnema yTunmsanumu u HepepabOTKM LIVH
npuobperaet 6O/IbIIOE IKOTOINIECKOE U SKOHOMIU-
4YeCcKoe 3Ha4YeHMe I BCeX PasBUTHIX CTPaH MMUPa,
B TOM uucre u st Poccun. VimenHo aToit mpob6ite-
Me NOCBAILEHO KOMIUIEKCHOe 3ajjaHue «UTo fenaThb
C aBTOMOOM/TbHBIMM IIMTHAMU?»

Kommiekc 3agaHuii cocTOUT U3 6 3ajaHui, Ha-
IpaB/IeHHBIX Ha POPMUPOBaHNE PA3TNIHBIX YMe-
HII, CBA3AHHBIX C €CTECTBEHHOHAY4YHOI I'PaMOT-
HOCTbIO. BpINonHAA 3ajgaHue, ydampecs MOTYT
HNPOABUTb YMEHMS aHAIM3MPOBaTh U UHTEPIPETH-
poBaTh JaHHBIE, eaTh BBIBOLbI, IPUMEHATD VMe-
IOIIMeCs €CTECTBEHHOHAy4YHbIe 3HAHN:A B HE3HAKO-
MOJT CUTyaIluy, OT/IMYHOI OT y4eOHOI.

Saganus 1, 2 1 3 OTHOCATCS K KOMIIETEHTHOCT-
HOJI 00/1aCTH «MHTEepIIpeTaIysa JaHHBIX U MCIIO/b-
30BaHNe HAayYHbIX OKA3aTeIbCTB AJA IOTy4eHUA
BBIBOZIOB». DTU 3a/laHMs HAIlpaBJIeHbl Ha popmu-
pOBaHNe YMEHNIT aHa/IM3UPOBATh, MHTEPIPETHUPO-
BaTb JJAHHbIE, IPEICTAB/ICHHbIE B PA3/IMIHOI (oOp-
Me, M JiellaTb Ha OCHOBE 9TOTO aHaIM3a BbBIBO-
mel. B saganumy 1 yyammmcsa Hafo IpOaHanusnpo-
BaTb JJaHHbIE O CIIOCOOaxX oOpaleHus C M3HOLIEH-

HBIMU IIVHAMJ B HECKO/IBKMX CTPaHaX U BBIOpATh
BBIBOJbI-YTBEP)KIECHNUA, KOTOPble XapaKTepu3yioT
COCTOsIHME MPOOIeMBbl MX HepepaboTKM 1M yTUIN-
sanym. B sapjaHum 3 tpebyercsa IpoaHanImM3upo-
BaTb MHPOPMALMIO O CIIOCO6ax oOpalleHNs ¢ U3-
HOIIICHHBIMM IIVHAMM ¥ METOJAX MX IepepaboTKu
B Poccun. Bo3sMOXHOCTD cropanms M3HOIIEHHBIX
IIVH, BBIOPOLIEHHBIX Ha CBAJIKY, OOYCIOB/IMBa-
eT 3arpsAI3sHEeHe OKPY>Kalolliell Cpefbl IIPOgyKTaMu
VX ropeHus. B saganun 2 ¢ pa3BEPHYTHIM OTBETOM
TpeOyeTcsl Ha OCHOBE aHaIM3a JJaHHBIX TaOIMIIbI
OXapaKTepu3oBaTb ¥ CPABHUTb C 3KOJOTMYECKON
TOYKV 3PEHMS BBIOPOCHI 3arpsA3HAIOIINX OMAaCHBIX
BeIIeCTB, 00pasyIOIMXCs TPV CTOPAHUY YITIS U U3-
HOLIEHHBIX MIVH.

3apmanus 4, 5 U 6 COCTAB/IAIT IPYIITY 3a/laHuUI],
OTHOCAIMXCSA K KOMIIETEHIIUM «Hay4HOe MUCCIe-
JIOBaHMe» ¥ HAIpaB/IeHbl Ha pOpPMUPOBaHNE YMe-
HUA IPUMEHATb COOTBETCTBYIOIINE eCTeCTBEHHO-
Hay4HbIe 3HAHUS J/Is1 00bsAcHeHNs (aKTOB, sBTIe-
HUI, TIpolieccoB. B 3ajannm 4 Heo6XOMMO poBe-
CTU Pacy€Thbl I ONpPENeNeHNs MacChl pe3MHOBON
KPOIIKM, KOTOPYIO MOXKHO IIOIyYUTDb B pe3y/nbTaTe



nepepaboTKM M3HOIIEHHbIX IIMH. 3a/JaHNsA, CBA3aH-
HbIe C MaTeMaTNIeCKVMY BBIYMCICHUAMN, TaXKe ca-
MbBIMU IPOCTENIINMM, BBI3BIBAIOT Y Y4aIUXCS 3a-
TPYHEHN, TIO9TOMY CTIOKHOCTD JAHHOTO 3aJTaHNA
MOJKHO OXapaKTepM30BaTh KaK BBICOKYI0. B 3ama-
HIUM 5 TpeOyeTcss 0ObACHUTD, OYEMY ITPU HU3KUX
temneparypax (-60...-120 °C) mporjecc MexaHu-
94eCKOro M3Me/NbYeHN IIMH 3HAYUTENIbHO OOer-
YaeTCs 110 CPAaBHEHMIO C TTOTIOKUTETbHBIMY TeMIIe-
parypamu. B 3amanum 6 Ha ocHOBe aHa/mM3a COCTa-
Ba IIVH JIETKOBOTO aBTOMOOWIA, IPUBENEHHOTO Ha
AuarpaMMe, y4all¥MCs NpeflaraeTcsa oObACHUTD,
IIOYeMy CKMUTaHMe U3HOIIEHHBIX IIMH CIIOCOOHO
IPUBECTN K 00PAa30BAHNUIO KVCTOTHBIX JJOXK/EIL.
3aganns 2, 4-6 TpeOyIoT pa3BEéPHYTHIX OTBETOB,
4TO OOBIYHO BBI3BIBACT y YYAIVIXCS 3aTPyIHEHMA.

[TpuMeHeHMe TaKVX 3aJaHUII HEOOXOMMO, TaK KaK
UX BBINOJTHEHME CIIOCOOCTBYeT (HOPMMPOBAHMIO
MeTalpegMeTHOTO YMeHM JMICIIONIb30BaTh afleKBaT-
Hble pedeBble CPENCTBA /I BbIpaXKeHN: MBICIEN, B
TOM 9YILC/Te B IMCbMEHHOIT hopMe.

KomriekcHoe 3amanme «HYTo fematb ¢ aBTOMO-
OMIBHBIMM IIVHAMM?» HOCUT MEXKAUCLUIUIHAD-
HBIIl XapaKTep 1 MIMeET HEIIOCPEeICTBEHHOE OTHOLIIE-
HI1e K COCTOSIHUIO OKPY>Kalollieli Cpefibl, BIVALEMY
Ha 37I0pOBbe Ye/IoBeKa. ITO 3aJaHNe MOXKeT OBITb VC-
HO/Ib30BAHO IPY M3y4eHUM reorpadui, OMOIOTHIL,
XVMMUY, 9KOJIOTUM, IPU PacCMOTPEHMM IKOJIOTMYe-
CKMX TTpO67IeM, CBA3aHHBIX C 3alIIUTON OKPY>KaroLelt
Cpefbl OT aHTPOIIOTEHHOIO 3arpsA3HEHM:, a TaKXke
npu usydenun teM «Cepa» B Kypce XMMMK 9 Kaacca
u «Kayuykn» B xypce xumum 10 Kmacca.

XapakTepuncrTuka 3agaHui n cuctema nx oueHNBaHuA

3aodanue 1
CopeprxaTenpHas Ousnyeckme CUCTEMBI
00671aCTh OLIEHKH
KommnereHTHOCTHaA VHTepnipeTalus NaHHBIX U UCIIONb30BAHNE HAYYHBIX JOKA3aTeIbCTB JJIA IO0-
0071aCTb OLIEHKU Ty4eHUs BBIBOJIOB
Konrekcr [’106abHbII, OKpY>Kalolas cpena

yp0BeHb CIIOKHOCTH

Cpennuii, Bo3pacT yvamuxcs 13—16 yet, 8-10 xmacc

@opwmar oTBeTa

3a,I[aHI/Ie C BbI60pOM HECKOJIbKVIX BEPHbIX OTBETOB

O6beKT npoBepKu

AHaHI/ISI/IpOBaTb, VHTEPIIpETNPOBATDb [OaHHBIE M [€/1aTb COOTBETCTBYIOIINE
BbIBOJIbI

Tum 3sHaHus CopepyxaTenbHOe
Cucrema olleHUBaHNUS Bamn Copep)kaHue KpUTEpUst
1 BoiOpanbl yTBepKieHu 4, 5. [Ipyrue He BBIOpaHbI
0 Jlpyrue oTBETHI
3adaHue 2
Copep>xarenpHast Dusuyeckue CUCTEMBI
0071aCTb OLIEHKU
KomneTeHTHOCTHAs1 VHTepnipeTalus SaHHBIX U UCIIOTb30BAHNE HAYYHBIX JOKA3aTe/IbCTB JJIA IIO-
00/1aCTh OLIEHKN JIy9€HUs] BBIBOJIOB
KonTtekct MecTHbBIN/HaIVIOHATBHBIN, OKPY>KaIoIIas cpefa

YpOBeHb CIOXKHOCTU

Cpepunit, Bo3pact yuyamuxca 13-16 net, 8-10 kmacc

Dopwmart oTBeTa

3ajiaHMe ¢ pa3sBEéPHYTHIM OTBETOM

OO6bexT IpoBepKn

AHaHI/ISI/IPOBaTb, VHTEPIIPETUPOBATDh [OAaHHBIC U [€/1aTb COOTBETCTBYIOIINE
BbIBO/IbI

Tum sHanua

CopepyxaTenbHOE

CucreMa olleHBaHMS

bamn Copep:xaHne KpUTepus

1 ToBopuTcs, YTO IpM CrOpaHUM M3HOIIEHHBIX IIMH BbIE/NAETCA
3HAYMTETbHO OOJIbIIIe BPEIHBIX BEIlleCTB, YeM IIPY CTOPaHNUM YIJIA.
IToaToMy ¢ 9KONOrMYECKOI TOUKM 3peHIsA CTOpaHMe IMH IPefCTaB-
7nAeT 6OMbIIYI0 OACHOCTD, YeM CTOPaHMe YIIA

0 [Ipyrue oTBETHI

67

KEUC



68

KEUNC

3aoaHue 3

CopeprxarenpHas
00/1aCTh OLIEHKN

DusnvecKne CuCTeMbl

KoMrteTeHTHOCTHAA
00671aCTb OLIEHKU

MHTCPHPCT&LU/IH AaHHBIX ) MICIIO/Ib30BaHNE Hay4YHbIX NJOKA3aTE€/IbCTB AJIA 110~
JIY9€HN BBIBOJOB

Konrekct

MecTHbII1/HallMOHAIbHBIM, OKPY>Kalollas cpefa

YpoBeHb CITOXXHOCTHI

Cpenunit, BospacT yJamuxca 13-16 net, 8-10 kmacc

@opmar oTBeTa

SaHaHme C BbI60pOM HECKOJIbKMX BEPHBIX OTBETOB

OO6beKT IpoBepKu

HPI/IMGHCHI/IG COOTBETCTBYIOIINX €CTECTBEHHOHAYIHbIX 3HAHUM

Tur sHanms CopepxaTenbHOe
bann CopepkaHne KpuTepus
1 Bri6panbl yTBep>kaenus 2, 3. [Ipyrue He BbIOpaHbI
0 JIpyrue oTBETDI
3adaHue 4
Copep>xarenbHas Dusnyeckne cucTeMbl

0071aCTb OLIEHKU

KommeTeHTHOCTHAA
006/1aCTh OLIEHKH

HayuHoe 00bsicHeHVEe SIB/ICHNII

Konrekct

MecTHBIII/HaLIMOHAIbHDLI, OKPY>KaIOIas Cpefa

YpoBeHb CIOXHOCTHU

Cpepunit, BospacT yJamuxca 14-16 net, 9-10 kmacc

QopmMar oTseTa

3agaHue C pasBEPHYTHIM OTBETOM

OO6BEKT POBEPKI

HPI/IMCH}'{TI) COOTBETCTBYIOIIIVIE 3HAHNA

Tum 3Hanna CopeprxatenpHoe
Cucrema olleHMBaHMSA bamn CopepyxaHne KpUTepus
2 IIpousBeneHbl pacy€ThI:

/3 1 M/IH TOHH U3HOLIEHHbIX aBTOMOOVIbHBIX IIMH MOXKHO TIOTTY-
unthb 10,23 - 0,65 = 0,1495 = 0,15 MJIH TOHH P€3MHOBOI KPOLIKI

1 JlomymieHa MaTeMaTudeckas oIIMOKa, KOTOpas He IOBIMATA Ha
CMBICIT OTBETA
0 I pyrue oTBeTHI
3adaHue 5
ConepykarenbHas dusnyeckme CUCTEMbI

0071aCTb OLIEHKU

KommeTeHTHOCTHAA
00671aCTh OLIEHKH

HayuHoe 00bsicHeHVe SIB/ICHNIT

Konrexct

MecTHbIII/HallOHA/IbHBII, CBA3b HAYKM M TEXHOJIOTUIA

YpoBeHb CIOXXHOCTHU

CnoxxHbII, Bo3pacT yyamuxcsa 13-16 net, 8—-10 xmacc

QopmMar orseTa

3ajaHue C pasBEPHYTHIM OTBETOM

OO6DBeKT MpOBepKN

HPI/IMeHHTb COOTBETCTBYIOIIVE €CTECTBEHHOHAYYHbIC 3HAHWA

Tun 3Hanna CopeprxaTenpHoe
Cuctema OLleHMBAHNS bann CopepyxaHue KpUTepUs
1 T'oBopurtca, uro mpu Temnepatype —60...-120 °C pe3uHa CTAHOBUT-

CA XPYIIKOI1, 4TO 067IeTYaeT IPOIiece e€ MeXaHIIeCKOTO 3MeTbYeHM A

0 Ipyrue oTBETHI




3aoaHue 6

CopeprxarenbHas
061aCcTb OLIEHKU

Dusuyeckme CuCTeMbl

KommeTeHTHOCTHAA
0671aCcTb OLIEHKU

HayuHoe 00bsicHeHNe sIBIEHMIT

Kontekct

MeCTHbIﬁI/HaHI/IOHaHbeIﬁ[, OITACHOCTU U PUICKU

YPOBCHIJ CIIOKHOCTH

Bpicokmnii, BospacT yyamuxca 14-17 net, 9-11 kmacc

®opwmar oTBeTa

3ajlaHue C PasBEPHYTHIM OTBETOM

OO6beKT IpoBepKu

HPI/IMCH}ITB COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC 3HAHWA

Tum 3Hanna CogpeprkarenbHoOe
Cucrema OIleHUBAHUA bamn CopepxaHne KpuTepus
2 ToBOpUTCS, YTO PV CTOPAHUY CEPBI, BXOASIIEN B COCTaB PE3VHBI,

obpasyercsi cepumctplit ras SO,. CepHUCTbI Ta3 ABAETCA Off-
HOJ1 I3 TIPUYMH BO3HMKHOBEHM A KICTOTHBIX TOXKell, TaK KaK pacT-
BOpsieTCs B Bofle ¢ 06pasoBaHmeM cepHucToit Kucmorsl H SO,

1 JJaH Y4acTMYHO BEpHBINl OTBET: YKA3aHO, YTO IIPY CTOPAHMM CEepbI
00pasyeTcst BellleCTBO, BbI3bIBAIOIee KUCTOTHBIE JOXKAM, HO IPO-
IYKT CropaHus (CepHMUCTBIN ra3) M MPOAYKT ero B3aMMOJECTBISA
C BOZOII (CepHNUCTas KUCIOTa) He Ha3BaHbI

0 JIlpyrue oTBeTHI
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Kenc 10.
YINMTIEPOAHDBIE HAHOTPYBKHU -
MATEPUAJIbl BYAYLWUEIO

[/ pa3BUTYA IPAKTUYECKY BCEX OTPAC/Ieil 9KO-
HOMUKY He0OXO/[VIMBI HOBbIE MaTepHasIbl, 06/1agao-
Ve BBICOKMMM 9KCIUTYaTallIOHHBIMI CBOVICTBAMIL.
K mx 4mciry MOXXHO OTHECTV MaTepuasIbl, COfepKa-
1jye B CBOEM COCTaBe YI/IePOJIHbIe HAHOTPYOKIL.

Yrnepopnas HanoTpy6Oka (YHT) - ogxa 13 ammo-
TPONHBIX MoAudUKanuii yrieposa. To 1oast y-
NMHApUYecKas CTPYKTypa auameTpoM ot 0,5 HaHo-
MeTpa [0 HECKO/IbKUX JIeCATKOB HAHOMETPOB U [/ -
HOI1 OT OJJHOTO MMKPOMETpA 0 HeCKOJIbKMX CaHTH-
MeTpoB. HaHOTPYOKM IpefcTaBIsAoT co60it CBEp-
HYTYIO B IVIMHApP IpadUTOBYIO IVIOCKOCTb. B 3a-
BucMMocTH ot umcna cnoes YHT paspenatorca Ha
opuocnoraeie (OYHT) u muorocnoitasie (MYHT).

HanoTpy6xu otkpbit B 1991 ropy simonckuit yuensiit C. Vimxuma. Vicriapsas rpagut B 3/1eKTpUYeCcKoil
IyTe, OH HOTY4YWI OCaJl0K, COCTOSIINIT 13 MUKPOCKONIMYECKIX HUTEN 1 BOJIOKOH. B aTOM ocajike ¢ moMo-
IIbI0 97IeKTPOHHOr0 MMKpockona C. Vmkuma BrepBble 00HApY>KII HAHOTPYOKI. DTU HAHOTPYOKM CO-
IepyKamy pasHoe KOJIMYEeCTBO CTIOEB U OBUI MHOTOCIONHBIMIA.

HanoTpy6ku 0651ajaloT MHOTYIMM YHUKA/JIbHBIMU CBOVICTBaMu. OHU MMEIOT OYeHb BBICOKYIO MeXa-
HIYECKYI0 IIPOYHOCTD; B 3aBUICMMOCTY OT CTPOEHVS MOTYT IPOSAB/IATh KaK MeTa/UIMYeCKYI0 IPOBOMNU-
MOCTb, TaK 1 IIOTyIIpOBOAHMKOBBIE cBoicTBa. YHT 06/majjafoT BHICOKOPa3BUTON IIOBEPXHOCTHIO U ITOITO-
MY IpPOSBJISIOT BBICOKME a/iCOPOIVIOHHbIE CBOVICTBA — CIIOCOOHOCTD MOIVIOLIATh MOJIEKY/IBI XMMIYECKIX
BemlecTB. KaHanmbl BHYTpM TPYyOOK MOXKHO 3aIIOJTHUTb MOJIEKY/TaMU Pas3/IMYHBIX BEIIECTB, YTO IO3BOJA-
eT ucnonb3oBaTh YHT B kauecTBe KOHTEITHEPOB /IS XpaHEHN A Ta3000pa3HbIX XMMIYECKIX COeIMHEHNUI
VIV aKTUBHBIX MOJIEKYIL.

HanoTpy6xu, no6aBeHHbIe B CaMble pa3YHble MaTepuaabl B O4eHb HEOONIbIIOM KOMNYECTBe, 3Ha-
YNTEJIbHO YAYYLIAIOT KX CBOIICTBA. HaHOTPYOKM CIIocCOOHBI 00pa30BbIBATh KOMIUIEKCHI CO MHOTUMI JIe-
KapCTBEHHBIMM BEIleCTBAMIU, YTO ITO3BOJIAET MCIIO/Ib30BATh X B CUCTEMAX a[JpeCHOI JOCTaBKY JIEKapCTB
BHYTPU OpTaHM3Ma YeJIoBeKa.

YHUKa/bHBIE 9TIeKTPOHHBIE CBOJICTBA HAHOTPYOOK HAXOAAT NpMMEHEHMe B JVOJaX, TPAH3NUCTOPaX,
9JIEKTPOHHBIX ITYIIKaX U 30HJOBBIX MUKPOCKONAX. MeXaHu4eckast IPOYHOCTb HAHOTPYOOK MCIIONIb3yeT-
Csl B KOMITO3UTHBIX MaTepuaax, U3 KOTOPBIX MO>KHO M3TOTaB/IMBATh CBEPXJIETKVE Y CBEPXIIPOYHbIE TKa-
HYI JJIS1 OfIe>K/bI IIOXKapHBIX ¥ KOCMOHABTOB. HaHOTPYOKM — OfVH 13 Ba)KHBIX KOMIIOHEHTOB 9/IeKTpOMe-
XaHIYeCKVX HAaHOYCTPOJCTB.

3apaHue 1

[ HaHOTPYOOK XapaKTepHa HU3Kas INIOTHOCTD — 1,4 T/cM’ 11 ofHOC/IOMHBIX 1 1,8 /cM? 1 MHOTO-
CTIOMHBIX. B Tabmuie mpencrasieHsl BakHeimme GU3NKO-MeXaHNIeCKIe CBOMICTBA HEKOTOPBIX MaTepyua-
JIOB, COTEpPIKAIVX YIIepon?.

IIpounocmv Ha pacmsiceHue ONpenenaeTcs MpefeTbHbIM 3HaY€HNEM CUJIbL, TP KOTOPOI MPOMCXO-
AUT paspblB MaTepuasa, MOOY/lb YHPy20Cmu XapaKTepusyeT CIOCOOHOCTh MaTepuasa ymnpyro gedop-
MUPOBATLCS NPY MPUIOKEHUN K HEMY CUIBL Y0envHAs npouHOCHy — 9TO IpefieNl IPOYHOCTU MaTepu-
a/1a, OTHECEHHBI K ero IVIOTHOCTU. YOenvHblti MOOY/b YNpy20Ccmu — 3TO OTHOLIEHME MOAY/sL YIpPYyro-
CTU K IUVIOTHOCTU. YeM Bblllle 3HaYeHMA ITUX IOKa3aTeseil /Il KOHKPETHOTO MaTepyasa, TeM JTy4YIIMUI
bUBMKO-MeXaHNYEeCKUMI CBOVICTBAMM OH 00/IafiaeT.



Pusmxo- Yrnepopucras VYrnepopusbie
MexaHW4ecKoe por Ipadur por OYHT MYHT
. cTanb BOTOKHA
CBOJICTBO
Ipourocts Ha 0,4 100 3-7 300-1500 300-600
pactspkenne, I'Tla
Moy 200 1000 200-800 1000-5000 500-600
ynpyroctu, I'Tla
YnenpHas 0,05 50 2-4 150 750
IIPOYHOCTD, ['Tla
VYienbHbIN
MOJLYJIb YIIPY- 26 500 100-400 500-2500 250-500
roctu, I'Tla
IInoTHOCTD, I'/CM? 7,7-7,9 2,08-2,23 1,7-1,9 1,4 1,8

Ha ocHoeaHuu npedcmasnieHHoU UHopmMayuu u OaHHbIX mabnuywsl coenatime npedno-
JIOXeHuUe, noYyeMy HaGHOMpybKuU UMelom nepcnekmusy NpUMeHeHUs 8 cocmase Mamepuaros,
UCNOoJIb3yeMblx 8 pPazu4HbiX 061aCMAX MeXHUKU U NPOMbIWIIeHHOCMU.

3apaHue 2

B mpomecce nccnenoBanms GU3NKO-MeXaHINYECKUX CBOICTB HOBBIX TBEP/BIX MOMMMEPHBIX KOMIIO3UT-
HBIX MaTepyajIoB, COIEP>KAIINX J0OABKU MHOTOC/IONHBIX YITIEPOIHBIX HAHOTPYOOK, Y4eHbIe OIpee/isiin
VX NPOUHOCMb npu pacmsxcenuu. Yem 6osbliiee 3HaUeHNe MMeeT IPOYHOCTD IIPY PacTsHKeHNN obpasiia,

TeM Bbllle ero (U3MKO-MeXaHN4YecKye CBOJCTBA. Pesy/bTaTbl MCCIeNOBAaHWII IIPENCTaBIeHbl Ha [ya-
rpamMme”.
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COSEPHAHME MBOTOCNOHHLIX YTASPOAHMN HAHOTPYEOK 8 NoONMMEpE, %

Kakue u3 npusedeHHbIX HUXe 8bI860008 MOXHO cOeslams HA OCHOBAHUU AHAU3A OAHHbIX,
npedcmassieHHbIx Ha oudazpamme?

1. YBenuueHne cofep)KaHUs MHOTOC/IONHBIX YIVIEPOJHBIX HAHOTPYOOK B oOpasijax B MHTepBaje
ot 0,05 10 0,80 % NpsAMO IIPOIOPIIVOHANBHO YBEINYMBAET IIPOYHOCTD NIPU PACTHKEHUM 00PasI[0B KOM-
IIO3UTHBIX MaTE€PUATIOB.

2. BBeeH1e MHOTOC/IONHBIX YI/IEPOIHBIX HAHOTPYOOK B COCTAB MOTMMEPHBIX KOMIIO3UTHBIX MaTepy-
a7I0B YBE/IMYMBAET UX TEPMOCTONKOCTD.

3. MakcuMaIbHYIO IPOYHOCTD IPU PACTSHKEHUN UMEIOT 00pa3iibl KOMIO3UTHBIX MAaTE€PUAJIOB, B KOTO-
PBIX COlepyKaHye MHOTOC/IONHBIX YIJIEPOJHBIX HAHOTPYOOK cocTasyset 0,60 %.
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4. YBenuueHye cofiep>KaHnsA MHOTOC/IOVHBIX YITIEPOGHBIX HaHOTPY6oK oT 0,50 o 0,80 % mpusopuT
K 3HAUNTE/IbHOMY CHVDKEHVIO TBEPAOCTU 00pa31ioB IMOMMMEPHBIX KOMIIO3UTHBIX MaTepHaIoB.

5. BBegeHue 06aBOK MHOTOC/IOMHBIX YI/IEPOJHBIX HAHOTPYOOK B COCTAB ITOIMMEPHBIX KOMIIO3UTHBIX
MaTepMajoB MO3BOIAET PETYIMPOBATh MX IPOYHOCTD IPU PACTAKEHNL.

3apaHue 3

B coBpeMeHHBIX TEXHOMTOIMYECKMX Ipoleccax 00paboTKM MeTayIoB B MAIIMHOCTPOUTENIbHBIX M Me-
TaJUTyprU4ecKX MPOM3BOACTBAX UIMPOKO MCHOMB3YIOTCA CMa3odHo-oxaaxpaame xuakoctu (COX).
VX mpuMeHeHMe CIOCOOCTBYET CYIeCTBEHHOMY YBEIMYEHNIO CTOMKOCTU MHCTPYMEHTOB, IOBBIIICHUIO
KayecTBa 00padoTku. OcHosoit gst COXK cny’kaT MyuHepanbHble Mac/a, B KauecTBe 00ABOK MCIIONb3YIOT
CUHTeTHNYeCKIe BeI|eCTBA, PACTUTEIbHBIE U )KMBOTHbBIE MAC/Ia, SMY/IbraTopbl, 6akTepuimabl. B mpomecce
ucnonb3opanysa COXK 3arpAsHAITCA U IOABEPraloTcs OMOIOPaKEHNIO, B Pe3y/IbTaTe Yero OHM CTAHOBAT-
Cs HEIIPUTOZIHBIMM JJIA J/IbHEIIIero UCTIONb30BaHNUA.

YuéHble MCCIefoBaIM BO3MOKHOCTh IPUMEHEHMs MHOTOC/IOVMHBIX YITIEPOJZHBIX HAaHOTPYOOK B Ka-
yecTBe OakTepnuyaHbIX fo6aBok B COXK ¢ menpio ymeHbiieHns ux 6uonopaxenus. B COXK BBogunn
I06aBKY MHOTOC/IOVHBIX YIJIEPOJHBIX HAHOTPYOOK, @ TaKKe UX JOOABKM B COUYETAHNUM C OPTAHNYECKUM
BeljecTBOM — TpuataHonaMuuoM (TDA). Crenens 6nonopaxenus COXK onpepensinm B 6aiax mo usme-
HeHuIo oKkpacky COJK B IpuCyTCTBUYM MHMKATOPA, MCIIONIB3Ys COOTBETCTBYIONYIO IIKaIY:

1 6a1 — OTCYTCTBME MUKPOOPIaHU3MOB;

2 6aju1a — yOBIETBOPUTEIbHAs OMOCTOMKOCTD;

3 6aj1a — HeyJOB/IETBOPUTEIbHASL OMOCTONKOCTD;

4 6anna — MOJTHOE OMOIIOpaKeHNe.

PesynbraTer 6monormyeckoro nopaxennsa COXK ¢ job6aBkamy HaHOTPYOOK M OfHOTO M3 Hambornee
JaCTO MCIIO/Ib3yeMbIX OaKTepUINOB IPUBENEHbI B Tabmmie™.

Bakrepumn Buonopaxxenne, 6amn
30 cyT. 60 cyT. 90 cyr. | 120 cyT. | 150 cyTt. | 180 cyT.
Bes 6akTepunmga 1 2 3 3 4 4
Han6onee 9acTo 1Cnonbp3yemblit 0 0 { ] 5 3
OGaKTepUII]
MYHT 0 0 0 0 0 1
MVYHT + TOA 0 0 0 0 0 0

Ha ocHosaHuu 0aHHbIx mabsuuel coenaliime 861800 06 3¢hheKmu8HOCMU MHO20CTOUHbIX
yenepoOHbix HAHOMpPY6oK 8 kKadyecmae 6akmepuyudHelx dobasok 8 COX. Pacnonoxume uccre-
008aHHble 6akmepuyuosl 8 pA0 N0 yMeHbUWeHUIo 3¢hpeKmusHOCMU ux 8030elicmaus Ha MUKpPO-
Op2aHU3Mbl.

3apaHune 4

Bo MHOrMX OTpac/siX MPOMBILUIEHHOCTH, HAIPUMep LIMHHOI, 00YBHOI, KabenbHOI, TPeOyITCs 0Co-
Oble CBOJICTBA PE3MHOTEXHIYECKVX M3/enuil. [l mony4deHns MaTepuaa ¢ 3aJaHHbIMY CBOJICTBaMM B pe-
3MHOBYIO CMeCh BBOJAT Pa3inyHble JOOABKIL.

[Tpu n3ydyeHNM BO3MOXKHOCTH MCIIO/Ib30BAHNS B Ka4eCTBe JOOABKM B PE3UHOBYIO CMECh yITIEPOLHBIX
HAHOTPYOOK OBLIM M3TOTOB/IEHBI KOHTPO/IbHBIE 00pa3Iibl KaydyyKoB 6e3 106aBOK HAHOTPYOOK 1 00pasLibl,
comepxaiye 4 % HaHOTPYOOK. CBOJICTBA MOTYyYEHHBIX 00PA3I[OB KayIyKOB ¢ HoOaBKaMyu HAHOTPYOOK
1 6e3 106aBOK CpaBHUBA/IM C HOPMATVBHBIMI ITOKA3ATE/IMM, OIPEee/sIEMbIMI TOCYAPCTBEHHDIM CTAH-
maproM. Pe3ynbraTsl MCCIe[OBaHNIT TOKa3au, YTO fobaB/IeHNe B Pe3VHOBYI0 CMeChb HAHOTPYOOK B KO-
ymdectBe 4 % IO3BOJISET UCIOMb30BATh IOTyYeHHbIe KaydyK IPU M3TOTOBIEHNN PEe3MHOTEXHIYECKIX
U3[ienit 11t 0OYBHOIL 1 KabeTbHO IPORYKINN.



MoscHume, ¢ kakol yenblo Npu NposedeHUU SKCnepuMeHmMa:
a) UcnosbL308aAIUCL KOHMPOJIbHbIE 06PA3UbI KAYYYKO8;
6) ceolicmea noslyueHHbIX Kay4yKoe CpasHUBAIU C HOPMAMUBHbIMU NOKA3amesamu, onpeoe-

J1IAeMbIMU 20Cy0apCcmeeHHbIM CMAaHOapmom.

a)

6)

3apaHune 5

Y4éHble MONyYMIN HOBbIE IONIMMEPHble KOMIIO3UTHbBIE MaTe€PUaIbl i1 USTOTOB/IEHN IOIMMEPHBIX
cTékon. B cocTaB HOBBIX MaTepyanoB ObUIM BBEIEHbI JOOABKM MHOTOC/IONHBIX HAHOTPYOOK B Pa3HOM KO-
JIMYeCTBe U UCC/IeOBaHbI X (PU3VKO-MeXaHIYeCKIe CBOICTBA — NPOUHOCMY Npu pacmsanceruu. [ ns-
MepeHNs IPOYHOCTU IPU PACTHKEHNM 00pasIibl PACTATMBAIN C IOCTOSAHHON CKOPOCTBIO Y OIPefieIsiin
MaKCUMaJIbHYIO HarPy3Ky, KOTOPYIO BBIIEpKUBaeT 0Opasel] 10 paspbIBa.

Onuwume npoB8edéHHble YYEHbIMU UCCIe008aHUA. 18 3mo2o 0onosiHuUMe npedsioxeHue,

8bl6pas hpasvl U3 cnucka.

MCC}ICI[OB&HI/I}I MMOMMMEPHBIX KOMIIO3UTHBIX MATEPNATIOB IIPOBOAUIVICHh B IIETIAX ONPENCTCHNA 3aBU-

CUMOCTN X

oT

1) CKOPOCTD pacTsKEHNS;

2) TeMmneparypa;

3) maBnenue;

4) IPOYHOCTD NPU PACTSDKEHNY;

5) comepyKaHne MHOTOC/IONHBIX YTTIEPOHBIX HAHOTPYOOK.

MeToanuyeckmne KommeHTapum

Kommnekc 3amanuit «YriepopHble HaHOTPYO-
KU — Marepuanbl OyAyllero» cBsA3aH C paspabor-
KOVl MarepuanoB, OOJafaIMX YHUKaJIbHBIMU
cBolicTBaMy. MOXXHO CKa3aTh, YTO C 3TUMU MaTe-
puanaMm CBSI3aHO pa3BUTHE MIPAKTUYECKN BCEX OT-
pacreit IPOMBIIIZIEHHOCTH, CTPOUTENbCTBA, MeMIN-
IIVIHBI U 9KOHOMMUKM B LiefioM. IIpu BbIIOTHEHUM
3alaHMsA y4Yaluecss MOTYT IPOJIEMOHCTPUPOBATh
MIOHNMAaHNEe MeTO[[OB HAYYHBIX NCC/IeSOBaHMIL,
IPUMEHUTDh YMeHNe aHa/IN3UpOBaTh M VHTEpIpe-
TUPOBATh JaHHBIE, Je/laTb BBIBOABL. B IietoM aTo
KOMIUIEKCHO® 3aJjaHle IIOKa3blBaeT POJIb HAYKM U
TEXHOJIOTUII B CO3[jaHVUY HOBBIX BEIJeCTB M MaTe-
pMaIoB, HEOOXOAVMBIX /IS PelleHNs pasHooOpas-
HBIX HApOIHO-XO35VICTBEHHBIX ¥ 9KOHOMMYECKIUX
3aJiad, CTOSAIIMX IIepef] COBPEeMEHHbBIM 001[eCTBOM.

CopeprkaTeNbHYI0 OCHOBY 3aJaHUil 9TOro 6710-
Ka COCTAaBISAIOT pusndecKne cucTeMpl. 3aganns 1-3
OTHOCATCS K KOMIIETEHTHOCTHOJI 00/1acTy «MHTep-
IpeTalys JaHHBIX U UCIO/Ib30BaHMe HayYHbIX JIO-
Ka3aTe/IbCTB JIA MOTydYeHNs BBIBOLOB» ¥ HAIPaB-
JleHbl Ha (OPMMPOBAHNE YMEHUs aHAM3MPOBATb,
VIHTepIPETUPOBATh IaHHbIE U JIe/IaTh COOTBETCTBY-
olie BBIBOABI. 3ajjaHme 1 — 3afaHue C OTKPHI-
TBIM OTBeTOM. Ero CrokeT CBS3aH C YHMKAIbHBIMU

(bUBMKO-MeXaHNIECKUMM CBOICTBAMMY YITIEPOIHBIX
HAHOTPYOOK. B 3ajanuy npepjiaraerca mpoaHanmm-
3MpOBaTh M COIIOCTABUTb BAKHEJINeE CBOJCTBA
YITIepOACOmepKaIIMX MAaTePUAIOB 1 CHe/aTh BBIBOJ,
O MIPUYVMHAX PACIIMpPEeHNS epCIeKTUBEI NCIIONb30-
BaHIIA YIIEPOJHBIX HAHOTPYOOK B COCTaBe MaTepu-
aJIOB, NIPYMEHsEMbIX B Pa3/IMYHBIX 00IaCTAX IPO-
MBILIICHHOCTY ¥ TeXHUKMU. [IuarpaMmma, Ipencras-
JIeHHas1 B 3alaHMUM 2, MIOKa3bIBAET, KAKOE BIIVSIHILE
OKa3bIBaeT BBEfleH)e HAHOTPYOOK B IO/TVIMEPHBIE
Marepyabl Ha MX QU3UKO-MeXaHWIeCKyie CBOJICTBA.
Ha ocHoBe ananmu3sa mpejctTaBieHHOI nHGOpMALIUN
yJauymMcst TpeOyeTcst BbIOpaTh INpaBUIbHbBIE YT-
BepKEHN, XapaKTepu3yIollye 5To BsHMe. B 3a-
faHUM 3 paccMaTpuBaeTcs mpobiaema Guornopake-
HIA CMa3ovyHO-oxnaKmaromux s>xupkocreir (COXK),
HIMPOKO JCIO/NIb3YEMBIX B T€XHOIOTMYECKMUX IIPO-
1eccax 00pabOTKM MeTa/IOB B MAIIMHOCTPOUTENb-
HBIX ¥ MeTa/UIyprMUYecK/X IPOU3BOACTBAX. buo-
IOpa)KE€HJEe HAHOCUT CEPbE3HBIN SKOHOMUYECKUI
yiep6. YdyamyMcs HeoOXO[UMO IIpOaHaIN3Upo-
BaTh laHHbIe 0 6nonopaxenu COXK, comeprkarinx
HAHOTPYOKM, ¥ CPAaBHUTD MX C pe3yabraTamu 6yo-
mopakenust COXK ¢ mobaBkaMu Tpafui[MOHHO WC-
HO/Ib3yeMBbIX OaKTePUIUIHBIX CPECTB.
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3agaHusa 4 1 5 OTHOCATCS K KOMIIETEHTHOCTHOM
0071aCTU «ITOHMMaHMe 0COOEHHOCTEN eCTECTBEHHO-
HAy4YHOTO MCC/IeIOBaHMA» U MPOLeSypPHOMY TUITY
3HaHMA. B 3amaHum 4 onmMcaHbl UCCIENOBAHMS 110
M3Y4YEHUI0 BO3MOXKHOCTM MCIIO/Ib30OBaHMA HAaHO-
TPyOOK B COCTaBe pe3NHbI, a B 3a/JaHNN 5 — B COCTa-
Be IO/IMMEPHBIX CTEKOJL

3anaHue 4 HanpaB/IeHO Ha GOPMUpPOBaHIE YMe-
HUsI OMUCBIBATh U OLEHMBATh CIIOCOOBI, KOTOpbIE
UCIIONB3YIOT YYEHBIe A oOecredeHNs] HaJeXHO-
CTU U JOCTOBEPHOCTM IIOJTYYEHHBIX PE3y/IbTaTOB.
3amaHue 5 CBA3aHO ¢ (QOPMUPOBAHUEM YMEHUS

pacnosHaBaTb BOIIPOC, MCCAENYeMBII B [JaHHON
eCcTeCTBeHHOHAYYHOII IIpob/ieMe.

3aganua 1, 3 u 4 mpennonaraloT pa3BEépPHYThIN
apryMeHTUPOBAaHHBIN OTBET, YTO TPAGUIIVIOHHO BbI-
3BIBAET Y YYALIVXCA 3aTPYSHEHNA, I0STOMY BBIIIONI-
HeHMe TaKMX 3a/jaHui popMupyeT TakKe MeTaIpes-
METHOE YMeHNe aJileKBaTHO MCIIOIb30BaTh peyeBble
CpeJCTBa JI/1s pellleHNs II0CTABIeHHbIX 3a/1ad.

KommnekcHoe 3afianue «YriepongHble HAHOTPYO-
KU — MaTepuajbl OyAyIero» MoxxeT OBITb MCIIONb-
30BaHO B Kypce XUMHUM 9 Kacca IpU M3ydeHUM
TeMbl «AJJIOTPOIHbIE BUIOM3MEHEHNs YIIePOfia».

XapakTepucTuka 3agaHnim U cuctema X oueHNBaHuA

3adaHue 1

CopeprkaTenpHas
0071aCTh OI[EHKH

Qusuyeckme cucTeMbl

KommeTeHTHOCTHAA
006/1aCTh OLIEHKH

MHTepHpeTaIU/IH AaHHBIX U VICIIOZIb30BaHME HAYIHbIX HOKa3aTE€/IbCTB /I I10-
JIy4€HVIAA BbIBOJLOB

Konrexkct

MecTHbIN/HallMOHATbHDIN, CBA3b HAYKM U TEXHOJIOTUIL

YpoBeHb CIOXKHOCTHI

CpepHnit, BO3pacT ydamuxca 14-17 ner, 9-11 Kmacc

QopmMar orseTa

3ajaHye C pasBEPHYTHIM OTBETOM

O6bexT mpoBepKu

AHSJII/I?)I/IPOB&T]J, VHTEPIIPETUPOBATh [OAaHHBIC U [€/1aTb COOTBETCTBYIOIINE

BBIBOJbI
Tur sHanMA CopepxaTenbHoe
Cucrema olleHMBaHUA bann CopepkaHne KpuTepus
1 ToBopuTCS, YTO 11O PUBMKO-MEXaHNIECKIM CBOJICTBAM HAHOTPYOKM
3HAUNTE/IbHO IPEBOCXOAAT BCe OCTajbHble MaTepuanbl. Huskas
IUVIOTHOCTb HAHOTPYOOK ITPM MX BBICOKOI MEXaHMYeCKOI IIPOYHOC-
TH II03BO/IIET CHU3UTb MAcCy M3rOTaB/IMBAEMBIX C MX MCIONIb30Ba-
HIeM MaTepuaIoB, COXPaHsIA BBICOKYIO IPOYHOCTD
0 Ilpyrue oTBETHI
3adaHue 2
CopeprxarenpHas ®usnueckne cuCTeMbl

061aCcTb OLIEHKU

KommnerentHocTHas
00/1aCTh OLIEHKN

VIHTepHpeTaHI/IH AaHHBIX U VICIIOZIb30BaHME HAYIHbIX HOKa3aTE€/IbCTB I I10-
JIY9€H1Is1 BbIBOJOB

Konrexkcrt

MecTHBII/HAIMOHATbHBII, CBA3b HayKJ U TEXHOJIOTUI

YpoBeHb CIOXKHOCTHI

Cpepunit, BO3pacT ydamuxca 14-17 ner, 9-11 Kimacc

®opmMar oTseTa

3ajiaHie ¢ BBIOOPOM HECKO/IbKUX ITPABUIbHBIX OTBETOB

OO6BeKT MpoBepKN

AHanMsMpoBaTh, MHTEPIPETUPOBATh JIaHHbIE M [eIaThb COOTBETCTBYIOLIE

BBIBOJbI
Tur sHaHMA IIpouenypHoe
Cucrema olleHMBaHUA bann CopepxaHne Kpurepus
1 Bri6pans! yrBepxenus 3, 5. [pyrue He BhIOpaHbI
0 JIlpyrue oTBETHI




3adaHue 3

CopepyxaTenbHas
00671aCTh OLIEHKN

Dusmyeckye CUCTEMBI

KomneteHTHOCTHAA
0071aCTh OLIEHKN

I/IHTepnpeTauI/m AaHHBIX U VICIIOZIb30BaHNME HAYIHbIX JOKa3aTe/IbCTB IS I10-
JIy4€HVIAA BBIBOJLOB

Kontekct

MecTHBIII/HaLlMOHATIbHBIN, CBA3b HAYKU M TEXHOJIOTMIA

YpoBeHb CIOXKHOCTU

Cpennmnit, Bo3pacT yyamuxcs 14-17 ner, 9-11 kmacc

®opwmar oTseTa

3ajlaHue C PasBEPHYTHIM OTBETOM

OO6BbeKT nIpoBepKu

AHa)’II/ISI/IpOBaTb, VHTEPIIPpETUPOBATDb [OaHHbIE M [€/1aTb COOTBETCTBYIOIINE

BBIBOJIBI
Turm sHanms IIpouenypHoe
Cucrema OLleHMBAHUSA bann CopepkaHue KpUTepus
1 CrienaH IIpaBUIbHBIA BBIBOJ, O CPaBHUTENIbHON 3P QeKTUBHOCTI
HAHOTPYOOK KaK 6aKTepUIMAHbIX 106aBOK V] 6aKTepuunabl paco-
JIOXKEHBI [0 YMEHbIIEeHN0 3¢ GeKTUBHOCTI BO3LEIICTBIS HAa MUK-
POOPraHM3MBI B IIPaBIU/IbHO MTOCIE0BATEIbHOCTIL:
MVYHT o061aaioT BBICOKOJ aHTUMUKPOOHOI aKTBHOCTBIO 1 3Ha-
gnTenbHO cTabumanpyoT COXK 1o oTHOIIEHMIO K 6MOTIOpaXKeHUIO.
A dexTUBHOCTD BO3LEIICTBIUSA OAKTEPULINLOB Ha
MUKPOOPraHM3Mbl YMEHbBIIAETCS B PALY:
(MYHT + TOA) > MYHT > Haub6oree 4acTo UCIIONb3yeMblil HaK-
TePULIT,
0 I pyrue oTBeTHI
3aoaHue 4
CopepsxarenbHas Dusnyeckue CUCTEMBI
061aCcTb OLIEHKU
KomnerenTHOCTHAs ITonnmaHne 0CO6EHHOCTEN eCTeCTBEHHOHAYYHOTO MCCTIeOBaHMs

001aCTh OLIEHKN

Kontekct

MeCTHbIﬁI/HaHI/IOHaHbeIf/I, CBs3b HAYKN " TEXHOJIOTUI

YpoBeHb CIIOXXKHOCTHI

Cpepunit, BospacT yJamuxca 14-17 net, 9-11 kmacc

@opmMar oTseTa

3aganue C pa3BEPHYTHIM OTBETOM

OOBEKT MPOBEPKI

OmnucpiBaTh ¥ OLIEHMBATH CIIOCOOBI, KOTOpBIE MCIIONB3YIOT y4YEHBIE, YTOOBI
obecrednTh HaJEKHOCTD JAHHBIX U JOCTOBEPHOCTDb OObSICHEHMIT

Tun sHaHMA [TponenypHOe
CucreMa olleHMBaHKA bamn CopepxaHne KpUTepus
2 JlaHBI BepHbIe OTBETHI Ha 06a BOIIpOCa.

ToBopurcs, uro:

a) HajmM4ue KOHTPONBHBIX 00PasIioB KaydyKOB HEOOXOMMO I
TOTO, YTOOBI CPAaBHUTD MX CBOJICTBA CO CBOICTBAMM KaydyKOB C JI0-
0aBKaMI yITIepOHBIX HAHOTPYOOK ¥ CieaTh BBIBOABI 00 9 ek-
TMBHOCTY BBeJleHNA J00aBOK;

6) cpaBHeHNe CBOJICTB Kay4yKOB C JOOaBKaMy yITIepOJJHBIX HaHO-
TPyOOK CHOPMaTHBHBIMI IIOKA3aTeAMY, OIIPe/ieAeMbIMUTOCYAAP-
CTBEHHBIM CTaHJAPTOM, HEOOXOIMMO JI/IS TOTO, YTOOBI ONPeie/TNTh
BO3MOXKHOCTD JICIIO/Ib30BaHMA 3TUX Kay4yKOB I MSTOTOBJIEHNSA
PE3VHOTEXHIYECKMX U3JIE/INIT B COOTBETCTBUM C IIPEbABIAEMbIMU
K HIM TpeOoBaHMAMI

1 HaH BeprIIZ OTBET Ha OAVH 13 IIOCTAB/JIEHHbIX BOIIPOCOB

0 JIlpyrue oTBETHI
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3adaHue 5

CopeprkarenbHas DusndecKne CUCTeMBI
0071aCTb OLIEHKU
KOMHCTCHTHOCTH&H IToummanne OCO6€HHOCTC]Z eCTeCTBCHHOHaY‘IHOI‘O ncciaenoBaHmA

0071aCTb OLIEHKU

Konrexct

MecCTHBIVI/HAIIMOHAIBHBIN, CBA3b HAYKU U TEXHOTOTUI

YpOBEHb CIIOKHOCTU

Cpepanit, Bospact yyamuxca 14-17 net, 9-11 kmacc

Dopmat oTBeTa

C10>KHBINT MHOXKECTBEHHBI BBIOOD

OO6DbeKT TPOBEPKU

PacriosHaBaTh BOTIPOC, MCCIEYEMbIlT B TAHHOI eCTeCTBEHHOHAYYHOI paboTre

Tun 3HaHMA [IponenypHoe
CucreMa olleHMBaHUA bann CopepxaHne Kputepus
1 Bb16paHa TIOC/IeOBaTENbHOCTD 4, 5:

VccnenoBanys MOMMMEPHBIX KOMIIOSUTHBIX MaTe€pUaIoB IPOBO-
AWIICh B LE/SIX OIpeNeNleHNsl 3aBUCUMOCTI UX NPOUHOCTU NpU
pacmscenuu (4) OT codepiuanusi MHOLOCTOUHBIX YeriepOOHbIX HA-
Hompy6ox (5)

I pyrue orBeThl




METOANYECKWUE PEKOMEHOALUU

HecMmoTps Ha TO YTO CErOmHSA CYILIECTBYET JIO-
CTaTOYHOE KO/MMYeCTBO 3a/JaHMII, HAIPaBIeHHBIX
Ha GOpMUPOBaHNE U OLIEHKY eCTeCTBEeHHOHAYYHOI
IPaMOTHOCTHM, KOTOpPbIe pa3MellleHbl Ha MHTepHeT-
caiitax’ WM comep)karcsi B MOCOOMAX 1 COOpHU-
Kax’, y y4uTelsl MOXKeT BOSHMKHYTb HeoOXopu-
MOCTD VIV >KeJIaHVe CAMOCTOSITE/IbHO pa3paboTaTh
momoOHble 3afaHusa (97eMeHThl TaKUX 3aJaHuin).
Kax >xe mpuctynutb K ux cosganmo? Ha uro cre-
IyeT 06paTUTb BHUMaHUe?

Heobxomumo cpasy mpemynpeanuTb, 9YTO COCTaB-
JIeHue 3aJaHNil B popMarTe MeKIyHaPOJHBIX MCCIIe-
JIOBaHMII KayecTBa 0Opa3oBaHMsA — 3aj1a4a OYeHb He-
IpOCTasi, Ype3BbIYAHO TPYAOEMKas, IpefIosara-
IOl Ha/M4ye Y YYUTeNs KaK MPOKOTO HaAyYHOTO
¥ OOIIeKY/IbTYPHOTO KPYro3opa, TaK I yBEpEHHOTO
BJ/IaJIeHNA METONMIECKMMY KOMITeTEeHIIVIAMIL.

CoBeplIeHHO OYeBUIHO, YTO HeNIb3A NaBaTh pe-
KOMEH/Jalli! 110 KOHCTPYMPOBAHMIO 4ero-mnbo —
Oynp TO M060IT IPU6OP, 060pyHOBaHNE, TEXHOTIO-
TMYeCKMIT IPOIlecC WM, KaK B HAallleM C/Iy4ae, KOM-
IUIEKCHBIE 3a/JaHMsA, — He IO3HAaKOMUB pa3paboTyn-
KOB C X Ha3Ha4YeHMeM 1 ocobeHHocTAMMI. [Toatomy
IpeXXJe BCEero BBIENUM XapaKTepHble 0COOEHHO-
CTM 3aJIaHMil, HaIpaBlIeHHBbIX Ha popmupoBaHuUe/
OLIeHKY eCTeCTBeHHOHAyYHOJ TPaMOTHOCTH ™, CCBI-
JIaTbCsl Ha KOTOpBIe MBI OyJeM, laBasi peKOMeHIa-
IV TI0 VX pa3paboTKe.

1. Bo-mepBbIX, emié pas OTMETUM, 4TO 3aJa-
HIs, HaIpaBjeHHble Ha (POpMUPOBaHME/OLEHKY
€CTeCTBEHHOHAYYHOIl TI'PAaMOTHOCTH, OT/IMYAIOT-
Cs OT TUINMYHBIX Y4eOHBIX 3a/IJaHNIT IIO0 OTAE/IbHBIM
IIKOJIBHBIM IpefMeTaM — (u3MKe, XUMUM, OMO-
nornn. OTO CIOKETHbIE 3aflaHMsA, OODbefINHEHHbIE
B TeMaTH4ecKye O/I0KM U IOCTPOEHHbIE Ha OIlyca-
HUU KaKOM-TNO0 peanbHON XKMU3HEHHO CUTYaL M,
Ipolecca WK ABIeHN:A. bIok 3agaHuil Jo/DKeH co-
IepXaTh HECKOIBKO BOIIPOCOB-3aJJaHNUII, IMEIOIIIX
OTHOIIIEH)E K OIMCAaHHOMY cioxety. Takum o6pa-
30M, 3TM 3afJaHMA ABJIAIOTCA KOMIUIEKCHBIMU U
CTPYKTYpPUPOBaHHBIMIU.

Jtak, cHava/ma Hafo BBIOpATh CIOXKET, T. €. CO-
flep>KaHMe, Ha Marepuajge KOTOpPOro OyheT KOH-
CTPYMPOBAThCs KOMIUIEKCHOe 3afanue. [Ipu Bbi6o-
pe CIoKeTa CiIefiyeT YIUTBhIBAaTh TaKXe CofepKaHme
COOTBETCTBYIOLIMX O00OpPa30BaTENbHBIX IMPOTPAMM,
BO3pacTHbIe OCOOEHHOCTM YYallMXCS U UX MHTe-
pechl, B TOM YICJIe BBIXOAALINE 38 PAMKI Y4eOHBIX
pucuuiiuH. [Ipu aToM, KOHEYHO, cofilep>KaHue 3a-
IaHUI He MO/DKHO OCHOBBIBATBCS HA CUTYALMAX,
HapyIIAIOMMX IIpaBa Ye/IoBeKa.

Copep>xaTenbHble 0071acTV 3aJaHNI HOPMATBHO
MOTYT COOTHOCUTBCA C IPeMETHBIMIU 3HaHVMAMMU:

«Dusnyeckne CUCTEMBI» — 3TO MPEVIMYILECTBEHHO
Marepyuan GUsUKU U Xumun, «KuBble cCTEeMBbI» —
6uonoruy, «Hayku o 3eme 1 BcenenHoii» — reorpa-
¢un, reonorun, actpoHomyu. OfHaKO IPUBETCTBY-
I0TCS 3aJJaHNsA, KOTOPbIe VIMEIOT MEXXITpeMeTHBII
XapaKkTep, MHTETPUPYIOI/e eCTeCTBeHHOHAYJIHbIe
(v He TO/IBKO!) 3HAHMSA YYAIUXC.

2. lanee crefyeT IpOAyMaTb KOHTEKCT, B KOTO-
PBIii TOMeIaoTCA ONCaHHbIe cuTyanyn. KoHTekcT
MO3BOJIAET YYALIMMCA IIPUMEHUTb MMeEIOIIMecs
Yy HUX 3HaHUA B OT/INYHOI OT Y4eOHOI peasbHOI
curyanuy u ybenntbcs B ux HeobxopumocTu. Kon-
TEKCTaMI MOTYT OBITb:

e 3JI0OpOBbLE;

e IIPUPOAHbIE PECYPCHI;

e OKpY)Karoulas cpefa;

o OIACHOCTHU U PUCKI;

e CBSI3b HAyKM U T€XHOJIOTUIL.

B paMKax 3TUX KOHTEKCTOB MOYXXHO TIPEIOKNUTD
CIIeflyIOUIYIo, IajleKo He IOJIHYI0 TeMaTMKY 3aja-
HU 17151 GOPMMPOBAHNS/OL[eHKI eCTeCTBEHHOHA-
YYHOV TPaMOTHOCTMU:
 370pPOBbE U 3[JOPOBBIT 00pa3 >KM3HN;

o panVoOHaJbHOE NUTAHNE;

o 3arpsi3HEHIE BO3/lyXa, BOLOEMOB, [IOYBLI;

e 3alluTa OKPY>Kalolllell cpefbl;

e IIPUPOAHBbIE PeCypcChl M UX pallliOHa/JbHOE MC-
MMOIb30BaHIE;

o O9HepreTMKa ” BO30OHOBIsIeMble (ATbTEPHATIB-
HbI€) BU[IbI SHEPTUN;

o B3aMMOCBSI3b QUBUYECKUX, XUMUIECKUX U OUO-
JIOTMYECKUX CUCTEM I IIPOLIeCCOB;

e HOBBIE IPOMBIIIIEHHbIE TEXHOIOTUN;

e HOBbBIE Hay4Hble JJOCTVKEHNS 1 OTKPBITHUA U JIP.
ViMeHHO 9TM 1pOO6IEMBI PACCMATPUBAIOTCS

B MpENCTaBJIeHHBIX B IaHHOM IOCOOMM CIOXKeTax

KOMIITEKCHBIX 3a/TaHUI.

3. JKemarenpHo paspabaTbIBaTh 3aJaHNus, OCHO-
BY IJI1 KOTOPBIX COCTAB/IAIOT [Ba TUIIA HAYYHOTO
3HAHUSA, 2 UMEHHO:

o codepicamenvHoe 3HAHUe, TO €CTh 3HaHUE Hayd-
HOTO COfiepKaHN, OTHOCAIIETOCS K YoKe YIIOMM-
HaeMbIM IIPVHATBIM B MEX][YHAPOJHBIX MCCIIe-
JIOBaHMAX KauecTBa 00pa3soBaHMs IPEAMETHBIM
obmactaMm («Dusuyeckme cucreMbl», «Kupble
cucrembl» u «Hayku o 3emse u BeceneHnoi»);

o npouedypHoe 3HaHue, TO eCTb 3HaHUE PA3HOO-
OpasHBIX METOJIOB, MCIIO/Ib3yeMbIX /IS MOTyde-
HUA HAyYHOTO 3HAHMs, a TAKKe 3HaHUe CTaH-
IAapTHBIX MCCIeNOBaTeIbCKUX npoueyp. OTme-
TUM, YTO 33JjaHUA Ha MaTepuase MpoleypHOro
3HAHIs BBI3BIBAIOT 3aTPYJHEHUA Y POCCUIICKUX
IIKOIBHUKOB, CIENOBATEbHO, UM HEOOXOMUMO
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ymenmuTb ocoboe BHuMaHue. Takme 3agaHus

MO>KHO IIOCTPOUTD Ha OCHOBE OIIVICAHMA SKCIIe-

PVIMEHTA/IbHBIX UCC/IENOBATEIbCKUX PabOT, HO-

BbIX Hay4YHBIX JAHHBIX, COfep)KalllMXcA B Hay4-

HBIX WJIM Hay4dHO-IIONY/IAPHBIX CTaThbaXx. Ilpm

3TOM CJIefyeT u3berarb JDKeHay4Hoil MHQOP-

Mauuu, Kotopas B M3OBITOYHOM KO/MNYECTBE

COflepXXUTCA B MHTepHeTe. VIcronbsyemas MH-

dbopmanys ;omKHa OBITH A6COMIOTHO [JOCTOBEP-

HOI, ¥, KOHEYHO, e¢ HeoOXOnUMO aJanTupo-

BaTh, YTO MHOIZIa MOXXET MPEeACTaB/IATb 3a/jauy

He U3 JIETKUX.

4. BayxHO IpeiycMOTpeTh ypOBeHb, HA KOTOPOM
MOXKET pacCMaTpUBaTbCA KaXKflasd U3 CUTyaluil.
BoiiennA10T TpU TaKMX YPOBHA:

o JIUYMHOCMHBIE, TO €CTb 3aTparMBalOIINII MHTe-
pechl U IpoO/IeMbl CaMMX YYaIMXCs, X CEMbH,
npyser;

o MECMHbBIU/HAUUOHANIbHDIL, TO €CTb CBSI3AHHBIN
C OIpefleNIEHHON TePPUTOPHUENL, YIUTHIBAIOILINI
B TOM YNCJIe perYiOHa/IbHbIE TPOO/IEMBI;

e 271006a7bHbLLL, TO €CTh OMMUCHIBAIOIINIT IBJIEHNUS I
IIPOLECChI, MPOUCXOAALINE BO BCEM MHUpeE.

5. ITpucrynas K cocTaB/IeHIIO BOIIPOCOB-3a/IaHNIT
K OIVCAHHOJ CUTyaluy, HeOOXOAMMO y4ecTb KOM-
TETeHIMH, COCTABJIAILINE eCTeCTBEHHOHAYYHYIO
IPaMOTHOCTb, Ha (POPMUPOBaHNE/OLIEHKY KOTOPBIX
OHU HamnpasjeHbl. KoMIeTeHIMY NpefiCTaBIIAIOT CO-
00i1 HabOp KOHKPETHBIX yMeHUM, popMUpyeMbIx/
IIpOBepsieMbIX 3a/laHVeM. BbIfenAaIoT Tpyu OCHOBHBIX
BUJ]a KOMIIETEHIIMIL: HayYHOe 00'bsICHEHIE SIBJIEHMIA,
IOHMMaHIe OCOOEHHOCTENl eCTeCTBEHHOHAYYHOTO
VICCTIeJOBaHVA, MHTEPIPETalNs JAaHHBIX U VCIOJIb-
30BaHl€ HAay4YHBIX [JOKa3aTe/lbCTB M/ IOTydeHNUA
BBIBOJIOB. B cBOIO O4epesib B KKJOM B¢ KOMIIe-
TEHIINIT MOXKHO BBIIE/MUTb OOJee y3Kue yMeHus, Ha
¢dbopmupoBaHue/OLeHKYy KOTOPBIX HAIpaBIeH KaXK-
OblIl BoIpoc-3afanue. PaccMoTpuM 3T yMeHUS 1
IIPUBENEM ONVMCAHME 3aJaHUIT B COOTBETCTBUM C YKa-
3aHHBIMI KOMIIETEHIVISIMIL.

KoMmmnereHius «HayYHoe OO0bsCHeHUE sIBTIe-
HU»:

o Ilpumenamo coomeemcmeyrousue ecmecrneeH-
HOHAYUHble 3HAHUS O 00BACHEHUS S6/IeHULL.
B samanum cnemyeT ommcaTb CTaHLAPTHYIO CU-
Tyaluio, ;i1 0ObACHEeHN KOTOPOIl ZOCTATOY-
HO IIPVMMEHUTDb COOTBETCTBYIOLINE NTPefIMETHbIE
3HAHUA.

e Pacnosnasams, ucnomv3osamv U c03048amb
00BsACHUMENbHBIE MOOEU U npedcmasneHus. 3a-
TaHMe JO/DKHO OIVIChIBaTh HECTAHJAPTHYIO CH-
TYaIuIo, ISl 0ObACHEHNA KOTOPOIL eé TpedyeT-
cs IpeoOpa3oBaTh B M3BECTHYIO MOJIE/b.

o Jlenamv u HayuHo 0060CHO8bI6AMb COOMBEM-
cmeyrujue npoeHo3vl. B 3ajaHN Ha OCHOBE TI0-
HUMaHMA NPUYMH ABJEHMSA WIM IIpoliecca

IIKO/IbHUKY IpefjaraeTcsi 0060CHOBATh [jajib-

HEJIIINIT XOf, COOBITHIL.

o O0vACHAMb NpuHyUN Oeticmeus mexHu4ecko-
20 ycmpoticmea unu mexHonozuu. B 3amaHum
IIKOTBHUKY C/IeflyeT OOBsICHUTD, HA KaKUX Ha-
Y4YHBIX 3aKOHaxX (sIBJIEHNMAX) OCHOBaHa pabora
TOTO VIV THOTO TeXHWYECKOTO YCTPOICTBA WM
TEeXHOJIOTUL.

KoMnereHnmsa «moHMMaHME OCOOEHHOCTEN
€CTeCTBEHHOHAYYHOTO MCCIIETOBAHIA»:

» Pacnosnasamv eonpoc, uccredyemolii 6 0aHHOU
ecrmecmeeHHOHAY4HOLi pabome, U Popmynupo-
samv uenv uccnedosanus. 11o kpaTkoMy omm-
CAaHUIO XOJIa MCCIEIOBAHVIA IIKOTBHUKY HY)KHO
copmMynmpoBaTh €ro Ieb.

o Ilpeonazamv unu oueHu8amv cnocob HAyuHO20
uccne008anus 0aHHo20 6onpoca. B sajanum ce-
IyeT oI CaTh IPO6TIeMY,a ydaleMycss HeoOX 0o/ -
MO IIPeIOKNUTD VU OLEHUTD U0 MCCIef0Ba-
HII, C IOMOIIBI0 KOTOPOTO 9Ta po6/1eMa MO>KeT
OBITh pellleHa, a TAK)Ke ONUCATh OCHOBHbIE 9Ta-
IIBI 3TOTO UCCIEOBAHYISL.

o Buwidsueamv 00vacHumenvHole eunomesvl u npeo-
niazamp cnocobuvl ux nposepxu. B samaHnm MO>KHO
OICATDb KaKoe-/mOO0 sAB/IeHMe, a yJalleMycs Haflo
BBIJIBYHY Tb TUIIOTE3bI, [IO3BOJIAOIIYE OOBSACHNUTD
3TO SIBJIEHNE, @ TaKXKe MPEeJIOKNUTb CIOCOObI UX
HpOBepKM. [MIIOTe3bI MOTIYT COHEpXKAaTbCs B Ca-
MOM 3a/JaHVM, B 9TOM C/Ty4ae YYaIuiics TO/DKeH
HPEIOKUTD TONIBKO CIIOCOOBI X IPOBEPKIL.

o Onucvieamv u oueHUsamv cnocobwvl, Komopuie
ucnonv3ytom yuéHvle, umobvl obecneuumv Ha-
0ENHOCMb 0aHHBIX U 00CHOBEPHOCHb 00BACHe-
Hutl. B 3ajaHnu cefyeT MpeIoKnTb yJyaliemy-
Cs1 OOBSACHNTD, C KAKOJI 1[e/IbI0 B UCCIIEOBAHNUM
[PUMEHSIIOTCS  ONpefe/IEHHble 37IEMEHTBI JC-
cnefoBaHysA (HapuMep, KOHTPOJIbHASA TPYIIIA,
KOHTPOJIbHBIIT 0Opaser; u ap.).

KoMmnereHIus «MHTepIpeTanus JAHHBIX M VC-
MO/Ib30BaHe HAYYHbIX JOKA3aTeIbCTB /LA MOITy-
YeHM: BBIBOOBY:

o IIpeobpasosviéamv 00Hy opmy npedcmaesneHus
danHbix 6 Opyzyw0. 3afjaHue TO/DKHO COflep>KaTb
nHpopmanuio B popme Tabmuisl, rpaduka, cxe-
MBI, PUCYHKA, @ y4alleMyCcsl IPU BBIIOTHEHUN
3aflaHMsi HeoOXOAuMO IIpeoOpasoBaTh OFHY
¢dbopmy npencrasneHns MHGOPMALVN B JPYTYIO
(HampyMep, TaGMMYHYIO B TPAdUYECKYIO0).

o Ananusuposamov, uHmepnpemuposamsv OaHHble
u Oenamv coomeemcmeyujue 6vi600bl. 3ana-
HJe JO/DKHO COfiepXKaTh MHQPOPMAINIO, Ipef-
CTaBJICHHYIO B Pas/INYHBIX dopMax (rpaduxu,
TaONNIBI, PUCYHKY, reorpaduyeckue KapTsl,
cxembl u mp.). Ha ocHoBe 3T0it nHbOpMaIm
yJamemycs TpedyeTcs cpopMynInpoBarb COOT-
BETCTBYIOILVIE BHIBOJBL.



o Pacnosnasamv donyuienus, 00Ka3amenvcmea u
PAccysOeHus 6 HAy4HbIX meKcmax. Ydaiemy-
Cs TIpejIaraeTcsl BBIABUTH, CHOPMYIMPOBATDH
WM OXapaKTe€pPU30BaTb [JONYIIEHM:d, Ha KOTO-
PBIX CTPOMUTCA HayYHOE pacCy>K/leHNe, BbIIBUTD
TUII HAyYHOTO TeKCTa (JOKa3aTe/IbCTBO, PACCy-
XKJIeHMe, O YIIeHIe).

o Ouenusamv ¢ HAy4yHOU MOYKU 3peHUs apey-
MeHmMbL U 00KA3AMeNbCMBa U3 PA3TUYHBIX UC-
MO4HUKO6 (Hanpumep, U3 edazemvl, UHMepHe-
ma, xypHana). 3afaHue MOXKHO ITOCTPOUTH Ha
OCHOBe Hay4HO-IIONY/IIPHOTO TEKCTa, COOOIIe-
Huit CMM. Y4yamemycs ciefyeT oLleHUTb C Ha-
YYHOII TOYKM 3pEHNs UX KOPPEKTHOCTD, JOCTO-
BEPHOCTD 1 yOEIUTENTbHOCTD.

6. K xaxloMy CIO)KeTy ciefyeT COCTaBUTb MU-
HUMYM TPU 3aJjJaHMs, KOTOPble MOTYT OBITH pas-
HOOOpa3HbIMU IO (popMe: ¢ BBIOOPOM OJHOTO WJIN
HEeCKOJIbKMX IPaBUIbHBIX OTBETOB, Ha COOTBET-
CTBME IBYX MHOJKECTB, C KPaTKMM OTBETOM, C pas-
BEPHYTBIM OTBeToM. Kakmoe 3afgaHMe [O/DKHO
COIIPOBOX/IATbCA KPUTEPUAMM OLICHMBAHNUA UX
BbIONIHeHUA. [Ipym 3TOM 1A OLIEHKM 3afaHMmii
C BBIOOPOM OTBeTa U KPAaTKVM OTBETOM PEKOMEH-
IyeM IPUMEHATb JUXOTOMMYECKYIO IIKaly OljeHN-
BaHUsA, TO €CTh: «1» — BEpHBI OTBET, «0» — HeBep-
HBIJI OTBeT. /11 3aanuil ¢ pa3BEPHYTBIM OTBETOM
crefflyeT TPpefycCMOTPEeTb MCIIO/Nb30BaHUE ClIefy-
IOIIMX BapMaHTOB: BEPHBIN OTBET, YaCTMYHO IIpa-
BJWJIbHDIV OTBET, HEBEPHBII OTBET.

7. Ilpn paspaboTke 3amaHuil ciefyer olpefe-
JINTH VX MIO3HAaBaTeNbHbIe YPOBHY (YPOBHM CIOXK-
HOCTH), KOTOpbIe OIpefe/IsII0TCA COueTaHueM Io-
3HABATe/TbHBIX AEVICTBUII, HEOOXONUMBIX YUCHUKY
IJ14 BBIIIOJIHEHNU: 3aflaHusA. MO>XHO BbIJIeIUTD Clle-
OyIolye I03HaBaTe/IbHble YPOBHU:

— HU3KUll ypoéeHv TpepAIIonaraeT BBHINOTHEHMe
IIPOCTOI Of[HOLIATOBOI IIpoLeAypbl (HampuMmep,
pacrosHaTh (aKThl, TEPMUHBI, IOHATHUSA, HANTU B
Tab/mie WM Ha rpaduke eUHCTBEHHYIO TOYKY,
cofiep Kallyio HeoOXoAuMyo NHGOPMALINIO, 1 TIP.);

— CpeOHull yposéeHv IpeHIONaraeT HeCKOIbKO
IIaroB JIs BBINOJHEHMS 3aflaHMs, NpefycMaTpu-
BaeT JICIIOIb30BaHNe I IIPYMeHeHe HeoOX0MO-
TO 3HaHMA IS ONMCAHUA WIN OODBACHEHUS sBJIe-
HIII, YMeHVe BBIOMPATh COOTBETCTBYIOLINE IPOIie-
Oypbl, MUHTEPIPETUPOBAaTh MM MCIOIb30BaTh Ha-
OOpBI JaHHBIX B BYJe TaO/INL| My IrpaduKoOB;

— 8blcoKuUll yposeHb TpebOyeT aHaIM3a CIIOXKHOI
nH}popMaLuy, yMeHuA 06061aTh 1 000CHOBBIBATH
€, popMy/mMpoBaTh BHIBOABI HA OCHOBE PAa3HbIX JIC-
TOYHMKOB MHGOpMaLuy, MpeaIaraTb IIaH pelre-
HIIS TPOOTIEMBL.

8. 3aBepiias paboTy Haj 3afaHUAMIU, CIIEfyeT
COCTaBUTD XapaKTePUCTUKY KOKIOTO U3 HUX, KOTO-
pble BKTIOYAIOT:

e COfiep)XaTeNbHYI0 U KOMIIETEHTHOCTHYIO 00/a-

CTV OLIEHKU;

o KOHTEKCT, B KOTODBI/l IIOMEIIeHO COfep>KaHue
3a/laHNS;

e YPOBEHDb C/IOKHOCTH 3aaHNS;

« (¢dopmar oTBeTa Ha 3a/jaHIE;

o 00bexT mpoBepky (yMeHMs, Ha popmupoBaHme/

OLIEHKY KOTOPBIX HAaIlpaBJIeHO 3aJaHle);

e THUII HAYYHOTO 3HAHMA, HA MaTepuaae KOTOPOro

COCTaBJ/IEHO 3a/IaHIIE;

e CUCTEMY OLiCHVMBAHM 3a/laHNA.

B HacrosiieM moco6uy Bbl MOXKeTe HaWTU MO-
IOOHBIE XapaKTepUCTUKM, KOTOPBIMM COIIPOBO-
JKHAIOTCS BCe 3a/IaHuA.

/1 koHe4HO, BaYKHO TaK)Xe IPOlyMaTh Ha3BaHIe
KOMILIEKCHOTO 3ajaHsi. OHO JOMKHO OBITh éMKUM,
MHTEPECHBIM U TIO0 BO3MOXXHOCTY MPOOTIEMHBIM —
TaKUM, 4TOOBI IpPVBJIeYb BHUMAHME YYalVXCS
¥ 3aMHTEPeCcOBaTh UX. JTO ellé OfHA 0COOEHHOCTh
KOMIUIEKCHBIX 3a[IaHUI U UX OT/INYME OT 3aJaHuUM
TUINYHBIX, Y4eOHBIX.

9. Kak mpumeHsTh paspaboTaHHBbIE 3aTaHUA?
O6 sToM MBI yXe yrmoMuHamyu (CM. IpefucIoBue
HACTOAIIEro Mocobus), a MUMEHHO: 3aJlaHus MOXK-
HO JCIIO/b30BaTh Ha Pa3HBIX 9TAIlaX ypoKa M BO
BHEYPOUHOE BpeMs, IPUYEM Kak ¢ popMUpyIoLLIeit,
TaK ¥ C JUArHOCTMYECKON IIe/IbI0, IIPU 9TOM BaXK-
HO IIPaBWIbHO OPTaHM30BaThb y4eOHBIN ITpoIiecc.
C 1011 3aauelt yunTesb, 6€3yCIOBHO, CIIPABUTCA.

Henb3s He OTMETHUTD, YTO IOCTETHNE MEXAY-
HAapOJHbIe MCCIeNOBaHMs KadeCcTBa 0OpasoBaHM
IIPOBOJSATCS Ha KOMIIBIOTEPHOI OCHOBE, B TOM YJIC-
Jie C VICIOIb30BaHMEM MHTEPAaKTUBHBIX 3aJlaHUI,
4TO emié 60sIee yCIOKHACT POLecC UX paspaboTKIL.

B 3akmroyeHyme HallOMHUM, YTO 3aJaHNsA, Ha-
IpaBjeHHble Ha (POpMUpOBaHME eCTeCTBEHHOHaA-
Y4HOJI I'PaMOTHOCTH, He IPOTMBOpevyaT TpeboBa-
HusaM OI'OC, a HaxXo[ATCS B IIOTHOM COOTBETCTBIM
¢ HuMmu. Taxoil BBIBOZ MOXKHO Cie/laTb, CPaBHUB
TpebOBaHMsA K OOpasoBaTe/IbHBIM pe3y/IbTaTaM,
cpopmymmposanubsie Bo PI'OC ocHOBHOTO 06111€TO
06pa3oBaHUs, M KOMIIETEHITUY, KOTOPbIE COCTABISA-
10T €CTeCTBEHHOHAyYHYI0 I'PaMOTHOCTb B KOHTEK-
CTe MEeXIYHapOJHBIX MCCIeTOBaHMII KayecTBa 00-
pasoBaHusl.

OueHb HajieeMcs1, UYTO Hallle TOCOOMEe TOMOXKET
YIUTEIAIM pa3oOpaTbCs B CyTV 1M Ha3HAuYeHMM 3a-
faHUil B ¢opMaTe MeXIYHApPOJHBIX MUCCIEfiOBa-
HUI KayecTBa o6pa30BaHm1. BosMorxHO Tak>Ke, 94TO
KTO-TO U3 IIEJlarOTOB PMCKHET ¥ BO3bMET Ha cebs
CMeJIOCTh pa3paboTaTh HOLOOHbIE 3aJaHN, YIUTHI-
Basl IIPU 9TOM HE TONBKO UX JUAAKTUYIECKUE OCO-
OeHHOCTHU, HO U CIeUU(UKy peruoHa, obpasopa-
TETIBHOTO YYpeXjieHns, npoduis obydeHus crap-
LIeK/TACCHUKOB.

JKenaem ycriexos!
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