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1 ObIIASA UTH®OPMALIUA

®DOHJ OIIEHOYHBIX CPEJICTB SIBJISICTCS HEOTHEMJIEMOW YacThI0 paboueii mporpaMMbl yaeOHON
JUCHIUTUTMHBI M1 OCHOBHOM MPOo(heCCHOHATbHON 00pa30BaTeIbHON MPOrPaMMBbl.

@DOH/T OIEHOYHBIX CPEJCTB MPEACTABISET COOON KOMILUICKC y4eOHBIX 3aaHui (COBOKYII-
HOCTh KOHTPOJIUPYIOIIUX MaTepuaioB), IpeIHa3HAYCHHBIX Il U3MEPEHHs YPOBHS JOCTHKEHUS 00Y-
YaIOIIMMCS YCTAaHOBJICHHBIX PE3YJITATOB OOYUEHHs U UCHOJIb3YETCs MPHU MPOBEACHUH €r0 TEKYIIEro
KOHTPOJISI yCIIEBAeMOCTH (BKJIIOYAsl pyOEKHBIM KOHTPOJIb) U MPOMEXKYTOUHOM aTTecTaluu (B MEpUo.
3a4€THO-9K3aMEHALIMOHHON CECCUM).

Hemp @OC - ycraHOBICHHE COOTBETCTBHS YPOBHSI IMOJATOTOBKH OOYYArOIIErOCs Ha TAHHOM
aTane 00y4eHus TpeOoBaHUAM paboueii mporpaMMbl Y4eOHOM TUCIUILTAHBL.

OcnoubiMu 3a1a4aMu POC 110 y4eOHOM JUCIUITIIMHE SIBIISIOTCS:

- KOHTPOJIb JIOCTHYKCHUH TeNIeH pean3alii OCHOBHOM NPOQECCHOHAIBHON 00pa30oBaTeIbHON
porpaMMbl — POPMHUPOBAHUE KOMITETEHIIHIA;

- KOHTPOJIb Tpolecca MpruodpeTeHust o0yJaromumcest (-ucsi) HeoOXOAUMBIX 3HAHHA, YMEHUH,
HaBBIKOB (BJIa/ICHUIA/OMBITA AEATEILHOCTH) U YPOBHS C(POPMUPOBAHHOCTH KOMITETEHIINH;

- OIICHKA JOCTHKCHUN 00ydJaromierocs (-uxcsi) B Mpolecce U3y4eHus AUCHUTUIMHBI C BbIJIENe-
HUEM  TIOJIOKUTEIILHBIX/OTPUIIATEIEHBIX ~ PE3YJIFTAaTOB W IUIAHUPOBAHHE  IMPEIYIPEIkKIA0-
HIUX/KOPPEKTUPYIOIINX YUEOHBIX MEPOIPHUSTHIA;

- obecrieueHre COOTBETCTBUS Pe3yNbTaToB 00ydeHHs 3aqauaMm Oynayiieil mpodeccuoHanbHON
JIESITEIbHOCTA YepPe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX W BHEAPEHHUE MHHOBAIIMOHHBIX METOJIOB
o0y4yeHus B 00pa3oBaTeIbHbIN IPOLIECC.

Hacrosmuit ®OC BkatodaeT B ceOsi: BOMPOCHI AT CAMOKOHTPOJIS (10 BCEM pa3JienaM JIuc-
[IUIUTUHBI), KOHTPOJIbHBIE MMCbMEHHBIE Pa0O0ThI, yueOHbIE 3aJaHUs TI0 TEKYIEMY KOHTPOJIIO ycreBae-
MOCTH (BKJIFOYasi PyOECKHBIM KOHTPOJb) M MPOMEKYTOUHON arTecTaid oOydaromerocs (B mepuos

3a4€THO-IK3aMEHAI[HOHHOW CECCHN).



2.1 Bonpocs!l

2 ®OHJ OHEHOYHBLIX CPEJACTB

AJI CAMOKOHTPOJIsA

BOHpOCBI JJIA CAaMOKOHTPOJIA IMPEACTABJICHBI 110 pa3aciaM U IIPEAHAa3HAYCHbI 1JI1 KOHTPOJIA CaMOCTOs-

TEJIbHOM pa6OTBI o6yqa}omeroc;1, OCYHIECTBIAEMOI'O ITOCICAHUM CAaMOCTOSATCIIBHO B IIEPHUO OCBOCHUA

JUCUMIUIAHBL.
®opma o0yueHus - Bce
Noun Copneprxanue pasnena Bomnpoc(-b1) 11 CaMOKOHTPOJIS KonTponupye-
HanMEHOBaA- MBbIC
HHC KOMIICTCHIIN
paszena (xo)
IIpoGmema OcHoBHBIC ONpeeneHust U MOHATUs | 1, MouuTopusr cocrostaus okpyskatomeii | OTIK-4; OIK-5
OLICHKH Kade-|Kypca. Llenn u 3ana4un Kypcea, ero cpenbl Ha JIOKAJbHOM, PETHOHAIBHOM,
CTBa OKpYXKa-|CTPYKTypa. KpaTkuil HCTOPHICCKUI | HanmMOHANBEHOM U TIOGATEHOM YPOBHSX.
IOIIeH cpeapl  |0030p O pa3BUTHH HAIIPABICHUS. 2. MeTofioNOrMs M HAYYHBIE OCHOBBI
[NonATHE MOHUTOPHUHTA, €TO IIETH U GHOMOHHUTOPHHTA.
3anasu, Oprauvsais u CTpyKTypa 3. CucteMa MOHHTOPHHTa, OCHOBHBIE
MOHUTOPHHTa. MOHUTOPHUHT COCTOSI-
N 3Tambl padoT MPH MPOBEICHUH OMOMOHMU-
HUSI OKpYKaIOLIeH cpelibl Ha JIo- TOpHHTa
KaJIbHOM, PETHOHAJIBHOM, HAIHO-
HAJIbHOM U IJI00AJILHOM YPOBHSIX.
MeTtomonorus 1 HayqHbIE OCHOBBI
6uomonuTopuHTa. CricTeMa MOHH-
TOpPWHTA, OCHOBHBIC 3TaIbl padboT
TIPH IPOBEICHIH OMOMOHUTOPHHTA
OcHOBHbIE @opMBI W BHIOB OHOMHIUKAIIHH. 1. VYposanu 6uonHMKAIIIHL. OIIK-4; OIIK-5
mOHATHS  Omo- | HANKATOPEL. DKOIOTHYECKUE OCHO- 2. CrampapThi s CpaBHEHHs
WHIAKAIII BBl OwmomHmmkanuu. Kpurepuu BHI-
00opa HWHINKATOPOB. YPOBHUOHMOWMH-
aukanu. CraHmapThl JUIS CpaBHe-
HUS
OcHoOBHBIE 3agaun u npuemsl OuotectupoBa-| 1, OcwmoBmbie npuumEnb OHoTecTHpo- | OIIK-4; OIIK-5
noHATUST OHWO- |HUsA. Buonoruyeckue TecT-CUCTEMBL|  papus.
TecTUpoBanus |OCHOBHbIC NPUHLMIBL OHOTECTHPO-| 9 BroMapkepbi.
BAHHA. buomapkepsi. Tecr- 3. TecT-OpraHM3MBI U TECT-TIPOLELYPHI
OpraHu3Mbl U TECT-TPOLETYPHI ) P POELYD
Kputepun buonornueckue mnokaszatenau, ucC- 1. Jlumammka 6uorenoszo n anrpo-|OIK-4; OIIK-5
BEIOOpa TIOKa-|MONIb3yeMbIe TPH OHOWHIUKAI[UIH TIOTeHHBIE CTPECCOPBL.
3arermedl s |OMOTECTHPOBAHUM HAa pa3HBIX YpPOB- 2. OCOGEHHOCTH GHOMHIMKALMH Ha
OWOMHINKA- |HAX OpTraHM3aIlMH XHBOTO. broxu- JAHAQTHOM YOBHE.
U U OWoTe-|MHUYeCcKHe, (PU3HONOTHICCKHE U Te- 3. AHTDOMOTCHHBIE CTPECCOPBI U HX
CTHPOBAaHUS  |HETHYECKUE IMOKa3aTeln (MOJEKY- ' .
N HapyImaromiee JIeHCTBHE Ha opra-
JSPHBIA  ypoBeHB). Mopdomorunde- kg
cKue, OMOPUTMUYECKHE M IIOBEJCH-
YEeCKUE OTKJIOHEHHS OT HOPMBI. XO-
POJIOTHYECKHE, HOMYJISUOHHO-
JMHAMUYECKUEe u3MeHeHus. JluHa-
MHKa OMOLIEHO30B M aHTPOIIOTEHHbIE
crpeccopbl. OcCOOEHHOCTH OMOWHIH-
KallM¥ Ha JaHAmadTHOM YpOBHE.
AHTpONIOTEHHBIE CTPECCOPhl U X
Hapymiaromiee JelcTBHE Ha oOpra-
HH3M
buounauka- |buonHaukanus 3arpsi3HEHUN BO3Y- 1. Ta6oparopuoe momemmposanme.  |OIIK-4; OIIK-5
UL 9KOJIOTHU-|Xa. VICTOUHMKM 3arpsi3HEHUs U Oc- 2. BHOMHWMKALMS KAHIEPOTEHHBIX,
YecKOro  CO-|HOBHBIE 3arpsi3HUTENH. buomHMKa-
o TEpPaTOreHHbIX M MYTareHHBIX
CTOSIHUS LHsl 3arpsI3HEHUI MO4YBBL. 3arpsizHe- .
OKPYXAIOIIEH |HME arpoXWMHKaTaMH. BHOWHIMKa- COCIMHCHNH, PAMOHYKINI0B

cpelbl

nus 3arpsi3HeHUi BoJbl. OCHOBHBIE




MPHUHIUIBE OMOTECTUPOBAHUS CTOY-
Heix BojA. OleHKa KadecTBa BOJ
MIPUPOJHBIX BOJOeMOB. Jlabopartop-
HOE MoJieupoBanue. buonHauKams
KaHIEPOTEHHBIX, TEPPATOTEHHBIX H
MYTareHHBIX COCIWHEHHH, paiwo-
HYKITU/IOB

2.2 KoHTpoJibHBIe pa0oThl M0 AUCHHUIINHE
KoHTtposbHble paboThI 10 TUCHMITIIMHE HE NTPEyCMOTPEHbI

2.3 3aganus no Buaam paoor: Jlaboparopuas padora

JlaGopatopHble pabOTHl IO IUCLUIUIMHE BKIIOYAOT: TeopeTndeckue OCHOBBI OMOMHIMKAIHH.
KJIaCCI/I(bI/IKaI_[I/ISI 6I/IOI/IH,Z[I/IKaTOpOB. EI/IOI/IHI[I/IKaI_II/ISI Ha OpraHu3MCHHOM, IOIMYJIAIIUOHHO-BUAOBOM U
OpraHM3MEHHOM  ypoBHAX. buomapkepsl.  TecT-opraHusmsl  (IIOYBEHHblE U BOJHBIE
MHUKPOOPTaHU3MBI, MIPOCTEUIIINE, TUABKU, PHIObI, HA3€MHbIE TTO3BOHOYHbBIE KUBOTHBIE, BOJIOPOCIIH,
BBICIIME PpAcCTeHUs) U TecT-poueaypbl. lcmonb3oBaHue pacTeHMH M JKMBOTHBIX B LEJAX
6I/IOI/IHI[I/IKaIII/II/I. OHCHKa OKOJIOTMYCCKOro COCTOAHUA NPHUPOAHBIX CHCTEM. q)I/ITOI/IHI[I/IKaIII/Iﬂ
Ka4yecTBa OKPYKAIOLIEH cpeabl M0 NoKa3areasiM (UIYKTYUpPYIOIIeH acUMMETpuHu. 300MHAMKALUs
3arpsA3HCHHA I104YB I10 KOJIMYECTBEHHOM OLICHKE, MOIIYyJIAUUHU HOKACBBIX T-ICpBG!It/'I. EI/IOI/IHI[I/IKaLII/Iﬂ
3arpsA3HEHUs] aTMOC(HEPHOro BO3/AyXa C IMOMOIIBIO JIMIIAWHUKOB. BHOMHAMKALNS TOKCHYHOCTH
MIPUPOIHBIX BOJ] C TOMOIIBIO JadHUIMA

®opma 00yueHus - OUHASA

Cemectp 03

Tunoesoie KonmpaoJibHble 3A0AHUA UIU UHbLE mamepuaiilbl 6 paAMKaAxX meKyuieco
KonmpoJist ycnesaemocmu

Ilpumepnuie 3a0anus no 1ad6opamopHoMy RPpaAKmMuUKymy

JlaGoparTopHasi padora Ne 1

Teopernueckune ocHOBbI OMoMHAMKANUH. Kinaccupukanus OMouHAMKATOPOB

B cBsi3u ¢ aKTUBHBIM Pa3BUTHEM METOJIOB DKOJOTUYECKUX UCCIICTOBAHUM, B YACTHOCTH
MOHUTOPHUHTA COCTOSIHHS

OKPY>KaIOIIEeH Cpefibl, OMOMHANKAIMOHHBIE HCCIIETOBAHUS

MPUOOPETAIOT OOJIBIIYIO 3HAYMMOCTh IIPU OIIEHKE a0MOTUYECKUX, OMOTUYECKUX U aHTPOMOTEHHBIX
(bakTOpoB U OUOTOIOB.

B 4ewm >xe mpuunHa MUPOKOTO MPUMEHEHUS OMOUHINKAIIUHU?

Bo-miepBbIX, 5KOJTOTUYECKHE CUCTEMBI — CIIOKHBIN (PEHOMEH, 3HAHUSI O KOTOPOM JIaJIeKO He TIOJIHBIE,
B OCOOCHHOCTH O

B3aUMOJICCTBUU MEXIY OTACIbHBIMA KOMITOHEHTAMH.

Bo-BTOpPBIX, 5KOCUCTEMBI KaK CUCTEMBI OTKPBITOTO TUIIA

MIPEANOJIAraloT NOCTOSHHOE B3aUMOJIEUCTBUE C OKPYXKaroIEen

UX CPEeJIoi, U TOYHO YUUTHIBATH 3TY BHEIIHIOIO COCTABIISIONIYIO

JIOCTAaTOYHO TSDKEIO.

B-TpeTbux, nepapxudeckui XxapakTep CTPYKTYpbl IKOCUCTEM MPUBOJIUT K TOMY, UTO U3MEHEHHE
MacImTaboB HCCIIEOBAHUS COMPSHKEHO C YMEP/PKEHTHOM, KaYeCTBEHHON CMEHOM

CBOMCTB 3KOCHUCTEMBI, KOTOPBIE TSHKEJIO YUYUTHIBATh U IPOTHO3UPOBATD.



B-ueTBepThIX, OUEHB CII0KHO YUUTHIBATh CKAYKOOOPa3HbIE M3MEHEHHS YKOCHCTEM, BBIXO/ISIINX 32
MpeIebl JMHAMUYECKOTO PAaBHOBECHS B pe3yJIbTaTe BO3ACHCTBUS (haKTOPOB

BHEIIIHEHN Cpebl.

9

[Ipu 3TOM CyIIECTBYIONIME METOIbI UCCIEAOBAHUS YKOCUCTEM XapaKTEPU3YIOTCS PSIOM
HEIOCTAaTKOB, TAKUX KaK:

1. IIpsiMble UHCTPYMEHTAIbHBIE METObI KCCIICA0OBAHUS

9acTO OYCHb TPYJOCMKHE, TOPOTHUE U HEIOCTATOYHO 00ECTICUEHBI COOTBETCTBYIOIIMMHU ITPUOOPAMH,
KOTOPBIE MOTJIU OBl

JlaBaTh BO3MOKHOCTbH IOJIy4YaTh dKCIPECC-TaHHbIE HEMOCPEACTBEHHO B MOJIEBBIX YCIOBHUSX.

2. CoBpeMeHHBIC UCCIE0BaHUs HE Jal0T BO3MOXKHOCTH

OBICTPO OXBATUTh JOCTATOYHO OOJIBIIIME TEPPUTOPHH H, B JIYUILIEM CIydae, OrpaHUIMBAIOTCS
OT/I€JIbHBIMA MOHUTOPUHTOBBIMHU TLIOIIA/IKAMHU.

3. He Bcerna garoT BO3MOKHOCTh MOJIYYUTh €IUHBIN

BPEMEHHOM Cpe3 WM CPaBHUMbIC BPEMEHHbIE JaHHBIE.

4. MHorue BaXKHBIC SKOJIOTHYCCKUE ITOKA3aTEIIH HE

MMEIOT KOJIMYECTBEHHOU OIIEHKH, @ BHIPAKAIOTCS UCKIIFOUUTEIFHO B KAU€CTBEHHBIX
(HOMUHAJIBHBIX ) WJIM PAHTOBBIX IIIKAJIaX, COOTBETCTBEHHO, HE ONPEACTSIOTCS HHCTPYMEHTAIbHBIMU
METOHaMH.

B pe3ynbraTte uero Bo3HUKIA HEOOXOAMMOCTh B TIOUCKE

METO/I0B, KOTOPbIE MOTJIA OBl OIEHUBATH YKOCHUCTEMbI KOMILIEKCHO, JJOCTATOYHO ONEPATHUBHO U MPHU
3TOM paboTaH Ha

MPUEMIIEMOM YPOBHE TOYHOCTH M UCTIOIB30BAIIA XapPAKTEPUCTUKU CAMUX IKOCUCTEM.
buonnaukanus — olleHKa COCTOSIHUS OKPYKAIOIIEH Cpeibl, SKOJIOrH4ecKUX (aKTOpOB U HX
JTUHAMUKH TIPH TIOMOIITH

MPU3HAKOB M CBOMCTB CaMHUX SKOCHCTEM, UX OMOThI. BuOMHANKAIMS H3yYaeT TEOPETUUECKUE
OCHOBBHI H ITPAKTUYECKHE CITOCOOBI UCTIOL30BAHMUSI OPTAHU3MOB ISl OIEHKU YCIIOBHUM CPEJIBI.
Taxxe OMOMHAMKAIIMIO MOYKHO OTPECIIUTh KaK: pa3ael

9KOJIOTHH, KOTOPBINA 3aHUMAETCSI OIEHKOHN 3KOJIOTUIECKIX (DAKTOPOB MO OMOJIOTUICCKUM
pU3HaKaM; HayKy, H3yUYalolyl0 3aBUCUMOCTb MEX 1y OMOTHUYECKUMHU MPU3HAKAMU U COCTOSTHHEM
HKOCHCTEM B LIETIOM M X COCTABJISIONINX; HAYKY, KOTOpask 3aHUMAETCs TMArHOCTUKOU COCTOSIHUSA
HKOCHCTEM O MOKa3aTensiM OMOTHYECKUX MPU3HAKOB U CBOMCTB.

B nannoMm ciydae He0OOXOAMMO MMOMHUTD, YTO OMOMH/IMKAIIUS, C OJTHONH CTOPOHBI — 3TO KOMILIEKC
METOHO0B OLICHKH,

BKJIFOYAIOIUH HE TOJIBKO OMOCHCTEMBI, HO M X CBOMCTBA,

CTPYKTYPY U B3aUMOOTHOILIEHUS MKy HUMH, & C IPyroil —

HayKa, U3yJaromas mpoOJeMbl OIEHKH KOJIOTHYECKUX (PaKTOPOB, SIKOCUCTEM, UX COCTOSIHUS U
JUHAMUKHU 110 OMOTHYECKUM

MIPU3HAKaM.

OO0BEeKTOM OMOUHIUKAIIUH SIBJISIOTCS SKOJIOTHUCCKHUE

XapaKTEPUCTUKU U OMOTHYECKHUE TIPU3HAKH, & TIPEAMETOM —

3aKOHOMEPHOCTH B3aUMOCBS3E€H MEXAY HUMH.

B coBpeMeHnHON OMOMHAMKAIIUN BBIJEISIFOTCS HECKOJIBKO

HaIlpaBIICHUN:

1. B 3aBUCHUMOCTH OT YPOBHSI UCCIEAYEMBIX SKOCUCTEM

BBIJICIISIOT:

[ ayTOMOMHIUKAITUIO — OIIEHKA BBHITIOJIHSETCS 110 OT/ICIBLHBIM IIPU3HAKaM WIIK OpraHu3MaMm;

[ cCHHOMOWHNKAIUIO — OI[EHKA BBIMOIHIETCS 110 COOOIIECTBAM WU KOMILIEKCY BUIOB.

2. B 3aBUCHUMOCTH OT UCIIOJIb3YEMbBIX CHCTEMAaTHYECKUX

TPYIIT OPraHU3MOB:

[ ambrowHIUKAIMIO (MCIIOJIh30BaHNE B KAUECTBE MHANKATOPOB MPU3HAKOB MJIH COOOIIECTB
BOJIOpOCIIEH);

(] TUXECHOMHIUKAITMIO (MCIIOJIh30BAHNE B KAUECTBE MHANKATOPOB MPU3HAKOB WIJIM COOOIIECTB
JTUIIAITHUKOB);



[] OpponHAMKALHKIO (MCIIOIb30BaHUE B KAUECTBE MHIMKATOPOB IPU3HAKOB UM COOOIECTB
MOX000pa3HbIX);

[] puTOMHAMKALMIO (MCIIOIB30BaHUE B KAUECTBE MHIMKATOPOB MIPU3HAKOB UM COOOIIECTB
COCYAMCTBIX PACTEHUM);

[ AeHAPOMHINKALMIO (MCIIOJIb30BaHUE B KAUECTBE MHANKATOPOB IIPU3HAKOB WIIM COOOIIECTB
JIPEBECHBIX PaCTEHUN);

[] 300MHAMKALUIO (MCIIOJIB30BAaHUE B KAUECTBE MHAMKATOPOB IPU3HAKOB WJIM COOOLIECTB
JKUBOTHBIX).

3. B 3aBUCHMOCTH OT HalPABJICHUI UCCIIETOBAHUN:

[ arpouHAMKALUIO (OLIEHKA IPUPOIHBIX YTOIUH —

[acTOMIL, CEHOKOCOB U T.JI. C TOUKH 3PEHUS CEIbCKOXO031HCTBEHHOTO UCII0JIb30BAHMS, & TAKXKE
IIPUPOJHBIX YCIOBHUM

3emJIeieNus, CaloBOICTBA, BUHOIPAlapCcTBa, KOPMOIIPOU3BOJICTBA U T.11.);

[l necHyro MHAMKALUIO (pa3zel JIECOBEACHUS U JIECHON TUIIOJIOTHH, U3yUYaroIUii OLEHKY
JIECOPACTUTEIbHBIX

YCIOBHUH U MX KJIACCU(PHUKALMIO 10 KIMMATUYECKUM U IIOYBEHHBIM (haKTopam);

[} rTuapOMHIUKAIMIO (OLIEHKA TTTyOHHBI 3aJIeTaHus 1

MHUHEpaJIM30BaHHOCTH I'PYHTOBBIX BOJ);

[] reOMHIMKALUIO0 ¥ OMOT€OXUMUYECKYIO MHIUKALINIO

(oLIeHKa re0JIOrMYEeCKOro COCTaBa U JIMTOJIOIMH 3aJIeTaroIIuX

0JIM3KO K 36MHON TOBEPXHOCTU TOPHBIX MTOPOJ U TEOXUMHUECKUX OCOOEHHOCTEN TEPPUTOPUU U
CBSI3aHHBIX C HUMU PYIHBIX

Y HEPY/IHbIX HCKOIIAEMBbIX );

[ AeHapOMHINKAIHIO (OLIEHKA AUHAMUKY MPUPOIHBIX

yCIIOBUH 10 XapakTepy oOpa3oBaHUs TOJAUYHBIX KOJIEI] Jipe-

BECHBIX [1OPOJT) — IaHHAsI IPYIIIa METOI0B BMECTE C MATMHOMHIUKALMEH (CIIOPOBO-TIBUIbLIEBBIM
AQHAJIN30M) SIBJISIETCS. OAHUM U3 BEIYILUX NPU OMOMHAMKALIMM U MOHUTOPUHI€ METEOPOJIOTHYECKUX
Y KJIMMaTHYECKUX I1apaMeTPOB;

[] MOYBEHHYIO MHAMUKAIMIO (OL[EHKA KOJOTUYECKUX PEKUMOB IIOYB TPO(HOCTH, CTETIEHH,
XapakTepa 1 I1yOuHbI 3aCOJICHUS, KUCIOTHOCTH, PEXKUMa YBIAKHEHHS, COJIEPKAHUS OPIraHUYECKUX
Y MUHEpaJIbHBIX COEAMHEHUN);

[ MH)KeHepHYI0 OMOMHAMKALMIO (OIIeHKa XapaKTepa 1

CTETNEHHM TEXHOTCHHBIX HApYIIEHHH, B TOM YUCIIE YPOBHS 3arps3HEHMs OKpPYXKAIOUIEH cpebl).
bazoBbIMU MOHATHAMHM OMOMHIUKALIUY SIBIISIOTCS:

1) uHIMKATOp — OMOJIOTHYECKas XapaKTePUCTUKA UITH

IIPU3HAK, KOTOPasl JAeT MPEACTABIECHHUE O SIBJICHUIX U IPOLECCAX U UCIIONIB3YETCS IIPU OLICHKE
MHTEPECYIOIIEro napamerpa

OKpY’Karolien cpebl (4TO MOKa3bIBAET);

2) MHAMKAT — IapaMeTp OKPYXKarolle cpesibl, KOTOPbIi

OLIEHUBAETCs (UTO ONpeNeNsIeTcs).

OcCHOBHBIMU TpeOOBaHUSIMU K MHJIUKATOPY U UHIUKATY

ABIIIIOTCA: BO-TIEPBBIX, YPOBEHb TOYHOCTH M OTKJIMKA, TO €CTh

MHAMKATOP W UHJIUKAT JOJKHBI MEXAY cO0O0M 3HAUMMO U OJHO3HAYHO KOPPEIUPOBaTh; BO-BTOPBIX,
WHIWKATOP OJKEH

XapaKTepU30BaThCSl KPUTUUECKUM YPOBHEM UH(QOPMAIH UITU

npezenamu, B KOTOPbIX OH pabOTaeT U 1aeT OHO3HAUYHYIO

OLICHKY MHJMKATa, a 3a MpeiellaMi KOTOPBIX OlIEHKa HEKOPPEKTHA. B 3ToM CBSA3M TeopeTHuecKuM
6a3rcoM OMOMHIMKAIINY SIBJISETCS OI[EHKA KPUBBIX TOJIEPAHTHOCTH (IKOJIOTHYECKUX
BaJICHTHOCTEH ) MHNKATOPOB, a OJTHOM U3 BaXKHEHUIINX 3a/1a4 —

OIPEEIIEHUE 3TUX KPUBBIX JIJIs1 MHAMKATOPOB U OJJHO3HAYHAas

UX MPUBS3KA K OLIEHWBAEMBIM IapamMeTpaM (MHIUKATaM).

JIro60i1 mporecc OMOMHAMKAIIUHN YCIOBHO MOKHO pa30UTh Ha HECKOJIBKO 3TaroB, KOTOPHIE, 110
CYTH, SIBJISIOTCS] IOUCKOM OTBETOB Ha CIIEAYIOIIHE BOPOCHI:

1. Yro ompenensath? OTBET 00ycIaBIMBAET BHIOOP O0OBEKTAa HHANKAIUY (MHIMKATA).



2. I'ne onpenenars? OTBET 00yCIaBIMBaET BHIOOP criocoda v MaciiTada WHIUKAI|H.

3. Uem onpenensats? OTBET onpenensieT BBIOOp KOHKPETHOTO MHIMKATOPA M BKIIIOYAET MOUCK U
JI0Ka3aTeNnbCTBa

OJ/IHO3HAYHOM CBSI3W MHJUKATOpA U UHAMKATA.

4. Kak onpeaensars? OTBET CBsA3aH C pa3padOTKON MHAMKAIIMOHHOM IIKaJIbl, B KOTOPOH MOKa3aTeln
MHAMKATOpa OJHO3HAYHO MPUBSA3BIBAIOTCA K UCCIIEYEMBIM ITapaMeTpaMm (II0Ka3aTessiM UHIMKATA).
5. Hackoinbko TouHo onpenenats? OTBeT 00yclaBIuBaeT ONpeieieHHe BEPOSITHOCTH OIIMOKH U
TOYHOCTH OMOWHIUKAIUH.

[Tpu 5TOM HccIe1oBaTelNb B MIPOLIECCE OTBETOB HA BBIIICU3JI0KEHHBIE BOIIPOCHI T0JIKEH
MPUIEPKUBATHCA CIEIYIOMIMX TPeOOBaHMI K METO/1aM OMOWHINKAIIH:

1) BO-TIepBBIX, METOBI OMOUHIUKAIIUH JIOJDKHBI OBITh

IPOIIE U JOCTYIHEE COOTBETCTBYIOIIUX MHCTPYMEHTAIbHBIX

METOJI0B MCCIIE0BAaHUS IKOCUCTEM, BEIOOP MHAMKATOPOB U

OILICHKAa MOT'YT COIIPOBOXAAThCS CIOXKHBIMU pacuyeTaMu, HO

CaM¥ MHJIUKATOPHI JIOJDKHBI OBITh MAaKCUMAIBHO MTPOCTBIMU U

WHTYUTUBHO MOHSATHBIMU;

2) BO-BTOPBIX, METO/IbI OMOMHIUKAIIH JTOJIKHBI OBITh HE

MeHee UHPOPMATUBHBIMU U HATJISIAHBIME, YEM COOTBETCTBYIOLINE HHCTPYMEHTAIbHbBIE METOBL;
3) B-TpeThbUX, METObI OMOMHANKALIUU JTOJKHBI OBITH HE

MEHEe OMEPATUBHBIMU, YEM COOTBETCTBYIOIINE HHCTPYMEHTAIbHbIE METO/IBI;

4) B-4€TBEPTHIX, METOAbl OMOMHANKAIIUN JOJKHBI UCTIOJIB30BATHCSl HA BCEX YPOBHSAX OpraHU3aIUH
9KOCHUCTEM;

5) B-IIATHIX, METOJMKA OMOUHANKALIUYA HE TOJKHA UMETh

HECKOJIBKO TOJIKOBAHUH, TOJKHA OBITh IOCTATOYHO CTaHIAPTU30BAHHOM, a TaKXkKe MPOBEPIEMOil, U
IIPU 3TOM COIIOCTaBUMOI ¢ TpeOOBaHUSIMH 3KOJIOTHYECKOIO MOHUTOPHHTA;

6) B-ILIECTHIX, PE3Yy/IbTaThl OMOMHAUKAIIMY JOJKHBI OBITh

JIOCTaTOYHO TOYHBIMU M JOCTOBEPHBIMU (0€3yCIIOBHO, MHCTPYMEHTAILHBIC METOIBI OYIyT TOYHEE,
HO MPOCTOTA U OTEPATUBHOCTD MOJIYUYEHUS PE3yIbTATOB METOIaMU OMOWHIUKAIIUN

JI0JKHA HUBEJIMPOBATH MEHBIITYIO TOYHOCTH ), IPH ATOM PE3yJIbTaThl OMOMHIUKAIIMH JTOKHBI OBITH
HAyYHO 0OOCHOBAHHBIMU M 00ECIIEYNBATH BO3MOKHOCTD MX IKCTPAIOJIALNUU U

MIPOTHO3UPOBAHUA.

Cy1iecTByeT HECKOIBKO MOAXOA0B K OIIPEIEICHUIO

MPUHIIMIIOB OMoUHIUKAIMKU. Tak, Ha OCHOBE BBIIIEU3IIOKEHHBIX TpeOoBaHuii BaitHepT ¢ koyuieramMmu
(1988) n Moprences ¢

kosuteramu (2005) mpeasiararoT UCIOIb30BATh CIAEAYIONINE

MPUHIIUIIBL:

1. Bbicokast CKOPOCTb OIIEHKH U JIETKOCTh €€ BBIITOJIHEHUS.

2. YyBCTBUTENBHOCTH K KOJIEOAHHSIM OIpeIeIsIeMbIX

napamMeTpoOB U MOTyYEeHHE BOCITPOU3BOAMMBIX TOUHBIX PE3yIbTaTOB.

3. 1ocTaTo4HO BBICOKAS YNCIAEHHOCTh UHANKATOPA, Er0

OJIHOPOJAHOCTB M IOCTaTOYHO IIUPOKAs pacCpOCTPAaHEHHOCTh B

pa3HbIX reorpaduyecKux U IKOJIOTUYECKUX YCIOBUSAX. T.€. HHIUKATOp HE OMKEH ObITh
MaJIOYMCIEHHBIM, PEJIKO BCTPEYAIOIIMMCS U UMETh BBICOKYIO U3MEHYUBOCTD.

4. naukatop J0JKEH JaBaTh BO3MOKHOCTh KOJMYECTBEHHOM OLIEHKH MCCIIEyeMOro MpU3HaKa.
5. Jlnana3oH omuOKy OMOMHANKAIIMY 110 CPAaBHEHUIO C

JPYTUMH METOJIaMH He JI0JIKeH ObITh BbIIe 20%.

[Tpu ucnonb30BaHUM 300MHIMKALIMY TIPEIaraloTcs

CJeYIOIIME TPUHIIUIIBL:

1. MUaaukaTop OMKEH UMETh OJTHO3HAYHOE M XOPOIIIO

M3YYEHHOE MOJO0KEHUE B COBPEMEHHON OMOJIOTHYECKON CHCTeMAaTUKe U OBITh JIETKO
OTIPEIETIIEMBIM B TIOJIEBBIX YCIOBHUSX.

2. buonorus uHIMKAaTOpa AOKHA OBITH JOCTATOYHO XOPOIIO M3y4eHa (TIo KpaitHell Mepe, 1Mo
OLICHMBAEMbIM ITapaMeTpam).

3. MaaukaTop H0JKEH ObITh YUCICHHBIM JUJIS TIOTYYCHHUS



JIOCTAaTOYHOM BBRIOOPKHU M JIOCTATOYHO JIETKO OOHAPYKUMBIM B

MOJIEBBIX YCIOBUSX.

4. B kauecTBe MHAUKATOPOB PEKOMEHIYIOTCSI OCEJIbIE

BU/IBI.

5. 1715l OIEHKU PEKOMEHAYETCSI HECKOJIbKO MHIUKATOPOB, KOTOPHIE MOTYT OBITh JOCTaTOYHO JIETKO
B3aHMMO3aMCHSICMbIMH.
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6. UnukaTop AOMKEH OJJHO3HAYHO OLICHUBATh UCCIIEIyEMbIC TAPAMETPhl U UMETh YETKYIO
pPEaKI1Io Ha UX

N3MCHCHHS.

7. B xauecTBE MUHAMKATOPOB PEKOMEHIYIOTCSI BUJIBI,

MMEIOIIIHE IOCTAaTOYHO BBICOKOE (DYHKITMOHAIBPHOE 3HAYCHUE B

3KOCHCTEMAX.

[Tpu ucnosib30BaHUN OOTAHUUYECKHX 0OBEKTOB KaK OMOMHIUKATOPOB ((PUTOMHAMKALINS, & TAKKE
alpro-, JMXEHO- U

OpHOMHIMKAIIHS ) TIPE/IaratoTCs CICAYIONTUE TPUHITUIIBI BHIOOpa METOAMKH U WHIUKATOPOB:

1. ®UTOMHIUKATOP JOJKEH OBITh MPOCTHIM M HHTYUTHUBHO TTOHSITHBIM.

2. Metoauka J0mKHA OBITH HAYYHO BaJUAHOM, HE 3aHUMATh MHOTO BPEMEHU B TOJIEBBIX YCIOBHSIX,
JIETKO MOBTOPSATHCS U OTTAJIIKUBATHCS OT MPUHATHIX OOTAHUYECKUX OMUCAHUMN

PaCTUTEILHOCTH.

3. Meroauka J0JKHA XapaKTepU30BaTh HE TOJIBKO TEKYIIIEE COCTOSIHUE OKPYIKAIOIICH Cpe/ibl, HO U
OBITH MPOTHOCTUYECKOM.

4. HIUKATOPHI TOJDKHBI OBITH JOCTATOYHO THOKUMH, T.C.

MCIOJIb3YEMBIMU B PA3IMUHBIX HKOJIOTUYECKUX U reorpaUuecKux YCIOBHUSX.

5. UnaukaTopbl JOJKHBI UMETh OJTHO3HAYHBINA YPOBEHb

npUMEHEHHUs (IPOCTPAHCTBEHHYIO 00YCIOBIEHHOCTD) — INI00ANBHBIN, PETHOHATBLHBIN WITH
JIOKaJIbHBIN: HHTEPIPETALIUS

WHJUKATOPOB HE JIOJKHBI BBIXOJUTH 32 PAMKH OIPEAEIEHHOIO YPOBHS

OuUTOMHAUKAIMS aHTPONIOTEHHOW HAarpy3Ku Ha OKPY>KAIOIIYIO CPely IO MOKa3aTelsIM

Oropa3zHo00pa3usi U COCTOSTHUIO IPEBECHO-KYCTAPHUKOBOU PACTUTEIIBHOCTH
Ilenv: naTh OIEHKY AHTPONOTEHHOM HArpy3kd Ha OKPYKAIOIIYI0 CPEdy IO COCTOSHHIO |
61opa3zHO00PA3UI0 IPEBECHO-KYCTAPHUKOBON PACTUTEIBHOCTH.

O6OPYI[0BaHI/Ie: OMpCACIIMTCIIN BBICTIINX paCTeHHﬁ, MCpHad HHHeﬁKa, KapaHJaliu.

OnHUM M3 BaXHBIX [OKa3aTeNlell COCTOSHUS TPHPOJHOW cpelbl SBISETCS BHUJOBOH cocTaB
PaCTUTEIEHOTO COOOIIECTBA, KOTOPHIH MOXKET U3MEHATHCS 110 MEPE YBEIMUYCHHS aHTPOIIOTEHHOTO
BIMSHUSA Ha OKPYXAIOLIYI0 Cpeay. YCTaHOBJIEHO 3aKOHOMEPHOE YBEJIMYEHHUE IOoKa3arenei
O0Mopa3HoOOpasus 1Mo Mepe yAaJeHHs OT MCTOYHWKA XUMHUYECKOTO aHTPOMOTEHHOTO 3arps3HEHUS
OKpyKatomien cpesl. [l oueHku 3Toro 3¢dexra yacto ncnoap3yroT nHaeke CUMIICOHA, KOTOPBI
omnpenensiercs mo popmyse (1): D =) ni (ni—1) N(N—1), (1) rae n — 9ucio ocobeii Kaxa0ro BUa,
N — obmee uymciao ocobeit. 25 Yacrto ucnonb3yrorT obOpaTHbiii umuaekc Cumncona (1 /D),
COOTBETCTBYIOIIMI BO3PACTaHUIO BHIOBOTO Pa3HOOOpa3HsI.

O1eHKY COCTOSIHUS APEBOCTOS BBITIOIHSIOT 1O KO (UIIEHTaM COCTOSHUS 110 CIIEAYIOIIEH cXeMe:
1. OnpenenstoT COCTOSHUE OTIENIbHBIX JE€PEBbEB MO BHEUIHUM MpPU3HAKAM MO 5-0ajulbHOM IIKale
(Tabmuma 1).

2. PaccuutsiBaioT K03 (UIKMEHTH COCTOSHUS ApeBecHbIX mnopoa. KoapduuueHTsl cocTosHUSA
OTIPENIENSAIOT JUTSl KaXKI0TO BHIA AepeBbeB 1o Gopmyne (2): K = b N, (2) rae K — koaddurment
COCTOSIHUS BU/Ia, b — Oayut cocTostHUs AepeBa, N — 4nCio IepeBbeB BUIA.

3. PaccunThIBatoT KOA(UIMEHT COCTOSHUS IPEBOCTOS B LIEIOM Kak cpeiHee apu(pMeTHdecKoe
K02 (HUIIMEHTOB COCTOSIHUS OTAENBHBIX BUIOB AepeBbeB 1o ¢opmyne (3): Ko=> K R, (3) rne Ko
— k03¢ unment cocrosuus apeBoctos, K — koappuiment coctosnus Buaa, R — unciao Buaos. 4.
JIns1 OLIEeHKH COCTOSIHMSI IPEBOCTOEB MCMOJIB3YIOT cieayronyto rpagamnuio: Ko < 1,5 — 3mopoBsiit



npesoctoii; Ko = 1,6 — 2,5 — ocmabnennsiit apeBocroit; Ko = 2,6 — 3,5 — cuinbHO ocnabJIeHHBIH JIeC;
Ko = 3,6 — 4,5 — yceixaromuii ec; Ko> 4,6 — morubaromiuii nec.

Taomuma 1
IIkaJjia OlleHKH COCTOSTHUA JI€PEeBbeB M0 BHEIIHUM MPU3HAKAM
bann XapaKTepUCTUKA COCTOSTHUS JIepeBa

1| 3nopoBbie JnepeBbsi 0€3 BHEIIHUX IPU3HAKOB IIOBPEXACHUS, BEIMYMHA IPUPOCTA
COOTBETCTBYET HOPME

2| Ocnabnennsie nepeBbs. KpoHa cmaboaxxypHasi, OTIeIbHbIC BETBH YCOXJIH. JIMCThS M XBOS
YaCTO C JKEJITHIM OTTCHKOM. Y XBOWHBIX J€PEBbEB HA CTBOJIE CHJIBHOE CAMOTCUCHHE W
OTMHPAHNC KOPBI HAa OTACIIBHBIX Y4aCTKax

3| CunbHO ocnabieHHble iepeBbsa. KpoHa u3pekeHa, co 3HAUUTEIbHBIM YChIXaHUEM BETBEH,
BeplIMHa cyxas. JIMCThsl CBETJIO-3eNieHbIe, XBOS C OypbIM OTTEHKOM M AepKutrcs 1-2
roga. JIuctest menkue, HO OBIBAIOT U yBeNMUYEHbI. [IpUpOCT yMEHBIIEH WU OTCYTCTBYET.
3HauUTENbHbIE YIACTKH KOPbI OTMEPIIU

4| YcpIxawmme JepeBbsi. YChIXaHME€ BETBEH 10 Bcel kpoHe. JIMCTh  Menkwue,
HEZ0pa3BUTHIC, OJEIHO-3EJICHBIC C JKEITHIM OTTEHKOM; OTMEYAeTCs PAHHHM JIMCTOIA].
XBost oBpexaeHa Ha 60% ot obmero konuuecta. [Ipupoct orcyrcTByer. Ha cTBonax
MIPU3HAKH 3aCEJICHUS KOPOESJAAMH U IPYTUMHU BPEIUTEIISIMU

5| Cyxue nepeBbsi. KpoHa cyxasi, JHCThEB HET, XBOS JKelTas Win Oypas (OCHIIAeTCs WM
oceinanack). Kopa Ha cTBONax OTClaMBaeTcs WIM MOTHOCTBIO onasia. CTBOJBI 3aCEICHBI
kcwiodaramu (MOTpeOUTENAMU APEBECUHBI)

Xoxa padoTsbl

1. BeiOepurte aBa yuyacTka mapka, jeca uian cksepa B 1 ra (100100 m), moaBep>KeHHBbIE pa3HOI
CTEMEeHH aHTPOMOTEHHOTO 3arpsi3HEHUs (yIaJeHHOCTh OT MCTOYHHMKA TOKCHYECKHX BHIOPOCOB, OT
KpYIHOHN TPAaHCIIOPTHOW MarucTpaau v T.1.).

2. TlpoBectn ropuctuueckue oOCIeqOBaHMUS Ha JIPEBECHO-KYCTAPHUKOBYIO PACTUTEIHHOCTb,
UCIOJIb3YEMYIO JUISl O3€JICHEHMUSI.

3. CocraBuTh criucok pacteHuil. [logcuntars KOJIMUECTBO AEPEBHEB U KYCTAPHUKOB Ka)JI0T0 BHU/IA.
PesynbTarsl nojcuera 3anucath B Tabnuie Tabmuna 2

Pe3yabTarsl (U10pHCTHYECKOTO 00C/I€I0BAHUS

Ha3Banue Buaa KosmuecTBo 0cobeil (3x3eMILISIPOB), N

4. OnpenenuTb COCTOSIHUE OTAEIbHBIX J€PEBhEB, PACTYILUX HA HCCIETyEMOM IIIOMIAIKe.
5. Onpenenuts ko3¢ duLmeHTs! cocTosiHus ApeBecHbIx nopon (K1, K2, K3 ...)
6. Pesynbratel onpeneneHuii u pacyeToB 0opMUTh B BUe TaOnuilbl (Tabnuma 3)

Taoauma 3

OuneHka cOCTOSIHUSI APEBOCTOS

Buasbt KoanuectBo Cocrosinmne Ko3¢ppuunent
JepeBbeB JepeBbeB epeBbeB, 0AJIbI COCTOSIHHMSI BHJIQ

7. Onpenenuth KO3PHUIUESHT COCTOSTHUS APEBOCTOS B IIETIOM.

8. OLEHUTH COCTOSTHUE APEBOCTOS.

9. Paccuuratre nanekc CuMIicoHa ajist 00OMX y4acTKOB.

10. Cnenath BBIBOJBI O CTENEHH 3arpsi3HEHUS M3y4aeMbIX YYacTKOB Mo HHAekcY CHUMIICOHA H
OIICHKE COCTOSIHHSI IPEBOCTOSI.




JlaGopaTopHas padora Ne 2
buonnaukanus HA OPraHU3MeHHOM, NONMYJISIIHOHHO-BUA0BOM U

OPraHu3MeHHOM YPOBHSIX

L]ens: onpeaenuTh CTaUI0 PEKPEALIMOHHON TUTPECCUU YUaCTKa.

Marepuansl 1 00OpYyIOBaHHE: HW3MEPUTENIbHAS JIGHTA, OIPENEIUTENb BBICIINX PACTCHHIA,
repOapHbIi MaTepual.

Pekpeannss — mMecTo OTABIXa YENOBEKa, OOBIYHO 3TO MapKW, Jieca, BOAOEMBbl. PekpeannoHHas
Harpy3ka TeM BbIIlIE, 4YE€M: a) BbIlIE IUIOTHOCTb HaceleHus M O) Ooubllle €CTECTBEHHBIX
NpPUBJICKATEIbHBIX I OTAbIXa JaHamadgroB. OcCOOEHHO BeNMKa pEKpealMoHHas Harpyska
HEOPraHM30BAHHOIO  OT/AbIXa HPU HCIHOJIb30BAHMU PE3KO BO3POCIIETO 4YHCIa JIMYHOTO
aBTOTpAHCIOPTA.

OcHOBHOW BHJ ydeTa PEKPEALMOHHOM Harpy3kd — perucTpaius I[OCIe10BaTeIbHbIX 3TaloB
paspylIeHUs] PaCTUTEIBHOCTH (AHAJOT y4yeTa CTaJAWi MAcTOMIIHOW TUTPECCHH): OT COBEPILECHHO
3JI0POBOT'O APEBOCTOS 10 MOJIHOM THOenu ApeBECHOro sipyca U OTCYTCTBHsI HAIIOYBEHHOI'O TOKPOBA
(B mepByIO odepenp MCUe3al0T SMUGUTHBIC JUIMIAHHUKE U MxH). CTaauu AWTPECCHU JIydlle U
ObICTpEe BCEro OLIEHMBAIOTCS HAa OTKPBITOW MECTHOCTH, a TAKXKe B JIECHBIX HACAXKIECHUSAX IyTeM
OIpezeNieHUsl MPOLIEHTa JErpaJupOBaHHbIX YYaCTKOB WJIM IUIOLIA/M, 3aHMMAaeMOMl Joporamu u
Tponamu (nopokHoTponuHoyHas cetb — JTC). B aToM ciydae BBIIENAIOT 5 OCHOBHBIX CTaaui
nurpeccuu (1o E.H. Illenoyxosoii, 1994):

1 cragus. ATC BelpakeHa c1a00, 3HAUUTENIBHBIX M3MEHEHHH PAaCTUTEIBHOCTH IO CPAaBHEHHIO C
KOHTPOJIbHBIM ~YYaCTKOM, HE IIOCELIaEMbIM JIIOJbBMHM COBCEM WJIM TOJBKO CIIydallHO, HeE
oOHapyKuBaeTcs.

2 cranus. ITC 3anumaer 5-10%.

3 cragus. ATC 3anumaet 20-30%.

4 cragus. JITC 3anumaer okono 50%; MpoMCXOIUT UCYE3HOBEHUE JIECHBIX TPABSIHUCTHIX BUIOB —
YMEHBIIAETCS UX MPOEKTUBHOE MOKPHITHE, OTMEYAETCS] BHEJIPEHUE JIYTOBBIX U COPHBIX BU/IOB.

5 cragus. ITC 3anumaer okoisio 90%, npeoGnanaeT ayroBast U COpHasi paCTUTENbHOCTb. BakHbIMU
IPU3HAKAMU NIPH OLIEHKE CTa/IuU PEKpealuy sSBJSIOTCS TakKe: 1) COOTHOIIEHHUE JIECHBIX, JIYTOBBIX
U COpHBIX BHJIOB; 2) o0Illee CHM)KEHHE BUJOBOIO Pa3sHOOOpaszusi MpU CUIBHOM U IOCTOSIHHOM
HapyleHUH (Ha MOTPaHUYHBIX y4yacTKaxX WM B HAyalbHOM CTaJuu HapylleHUH — HaobopoT,
YBEJIMUEHHUE 32 CUYET BCTPEUM Ha OJHOM Y4YacTKEe Pa3HbIX IIEHOTMYECKHUX IpyMN BUAOB); 3) oOliee
COCTOSIHUE JPEBECHBIX PAaCTEHHH — pa3peKEHHOCTb, CYyXOBEPIIMHHOCTb, IUIOXOE BETBJICHHE WIIU
00JMCTBEHHE, 3aJIOMbI, COUTOCTH KOPBI U T.II.

Xox paboTtsl 1. BeiOpaTh ONBITHBIE M KOHTPOJIBHBIA YYaCTKU B MECTaX OT/bIXa HACEJICHUS.

2. BBINOJHUTE T€000TaHUUYECKUE OMMCAHUS YYaCTKOB.

3. Beraucnute miomans JTC B %: e mpu HEOOJIBIIOM y4acTKE MOXKHO ONPEIETUTh TJIa30MEPHO; ®
npyu OOJIBIIOM Y4acTKe BBIAEIUTH HauOoJiee PEeNnpe3eHTATUBHYIO IUIOLIAKY U € MOMOIIBIO IIaroB
WIA MEpHOW JIEHTHl OIpeNeNuTh OoOlIyro Iuomanb ydactka M ywyactkoB JITC (TpomuHkw,
ac¢anbTUPOBaHHbBIE TOPOKKHU, BEITONTAHHBIE IIOMAAKHU H T.I1.).

4. Onpenenuts unaekc JATC, pazgenus miomans JTC Ha oburyro miomaab yyacTka, T.e. Y3HaTh
COOTHOILIEHHUE TUIOIIAJAeH HapyIIEHHBIX y4acTKOB M Tepputropuu otabixa. Muaexc JITC oObrano
BeIpaxkaeTcss B mnpoueHTtax. [lo 3Haduennto unzaekca [ITC u 1ONONHUTENBHBIM NPU3HAKAM
ONPEEIUTh CTAANI0 PEKPEALMOHHON TUTPECCUH KaXKI0T'O y4acTKa.

5. Cpenarp BBIBOJ M BO3MOJKHBIM IPOTHO3 € PEKOMEHJAnUsAMU. 6. Pe3ynpTaTel HCCieI0BaHUS
3aHECTH B TETPA/b.
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buomapkepsnl. TecT-opranunsmsl (moYBeHHbIE U BOAHbIE MUKPOOPTraHU3MBbI,
npocreiiniue, NMIBKU, pblObl, HA3eMHbIe I0O3BOHOYHbIE ;KUBOTHbIE, BOAOPOCIH,
BbICIIIME PACTEHNsI) U TECT-MPOLEeAYPhI

L{ens paboThI

Hayuntbcs BEIOUpaTh TECT-00BEKT B 3aBUCIMOCTH OT 33]a4 OMOTECTUPOBAHHUS; TO3HAKOMUTCS C
OCHOBHBIMH METO/IaMU OMOTECTUPOBAHUS.

OOGopynoBaHue U MaTepUaIIbI

MeTtoauku 6MOTECTUPOBAHUS, HOPMATUBHbBIE TOKYMEHTHI.

TeopeTnyeckoe BBEICHHE

buotectupoBaHnue — olleHKa TOKCHYHOCTH 00BbEKTa BHEITHEH Cpebl IO €ro
BO3/ICHCTBUIO HA OMOJIOTUYECKYIO TECT-CUCTEMY.

Tect-cuctema — 3T0 MPOCTPAHCTBEHHO OTPaHUYEHHAsi COBOKYITHOCTh
YYBCTBUTEJIbHBIX 3JIEMEHTOB (TECT-OPraHU3MOB) U CPE/Ibl, B KOTOPO OHU
HaxosaTcs. TecT-cucreMa MOXKET COCTOATh U3 TPYIIIbI OPraHU3MOB OJJTHOTO BHUJIA
COO0O0IIIEeCTBA HECKOJILKUX OMOJIOTMYSCKUX BUOB, IICJION S9KOCUCTEMEI.
TecT-00BeKT — OpraHu3M, UCHOIb3YEMbIi IPU OIIEHKE TOKCUYHOCTH
XUMHUYECKHUX BEIIECTB, MPUPOIHBIX U CTOUHBIX BOJI, TOYB, JOHHBIX OTIIOKEHUM,
KopMoB u Ap. TecT-00bekThI, 10 onpenenenuto JI.I1. bparuackoro — «1aTuukm»
CHUTHAJIbHOM WH(POPMAIIUU O TOKCUYHOCTH CPEJIbl M 3aMEHUTEIN CIIOKHBIX
XUMHYECKHX aHAJIM30B, TO3BOJISIONINE ONEPATUBHO KOHCTATUPOBATh (PAKT
TOKCUYHOCTH (I0BUTOCTH, BPEIHOCTH) BOJHOU CPEJIbI («1a» UITU KHET»),
HE3aBHCHUMO OT TOro, 00YCIIOBJICHA JIM OHA HATMYHEM OJHOTO TOYHO
OIPEAEIIAEMOr0 AaHAJTUTUUECKH BELIECTBA WJIU 1I€JIOT0 KOMIUIEKCAa aHAIIUTUYECKU
HE OIpeIeIsIeMbIX BEIIEeCTB, KaKOH 0OBIUHO MPEACTABISIOT COOOM CTOUHBIE BOJIBI.
TecT-00beKThI C U3BECTHOM CTETEHbBIO MPUOIMKEHUS JAIOT KOJIUYECTBEHHYIO
OILICHKY YPOBHSI TOKCUYHOCTH 3arpsi3HEHUS] BOJHOM CpPEeIbl — CTOYHBIX, COPOCHBIX,
MUPKYJISIUOHHBIX U TPUPOJTHBIX BOJI.

Jl1st GuoTecTUpOBaHUS UCTIONB3YIOTCS pa3InYHbIe THIPOOUOHTHI —

BOJIOPOCIIH, MUKPOOPTaHU3MbI, 0€CII03BOHOUYHBIE, pbIObl. Hanbomnee nonynspHbie
00BEKTHI — I0BEHAIbHBIE (POPMBI IJIAHKTOHHBIX PAKOOOPa3HBIX-(PHIBTPATOPOB
Daphnia magna, Ceriodaphnia affinis. CemunHeBHbIN TeCT Ha CYTOYHOM MOJIOAU
uepuonaduun Ceriodaphnia affinis mo3BossieT 3a 6onee KOPOTKHUI CPOK

(7 cyrok), uem Ha Daphnia magna (21 cyTku) 1aTh 3aKJIFOYEHHE O XPOHUIECKOM
TOKCUYHOCTH BO/IBI.

B pe3synbrare Bo31elicTBUS TOKCUYECKOTO BEIIECTBA TECT-00BEKT HIIU BCSI
TECT-CUCTEMA MpETEepIeBaeT ONpeIeIeHHYIO Ae(OpMaLnIo, YTO MPOSBISIETCS

B BUJIE psAJia peaKlUii TECT-CUCTEMBI Ha Pa3JINYHBIX YPOBHAX €€ (PYHKIIMOHUPOBAHUSA. DTH peakluu
pa3nuyaroTcs 1o 4YyBCTBUTEIBHOCTH, CKOPOCTH

MIPOSIBJICHUS, JIETKOCTH HaOmoAeHus. OHY U3 9TUX PEaKIUuil BEIOMPAIOT

B KaUECTBE TECT-PEAKIIMH — 3aKOHOMEPHO BO3HMKAIOIIEH OTBETHON PEAKIINH
TECT-CUCTEMBI Ha BO3/EHCTBIE KOMITJIEKCA BHEIIHUX (aKTOPOB, BBIOPAHHBIX

JUTSL aHAJIM3a COCTOSIHUS 3TOM cucTeMbl. CTENneHb MPOSIBICHUS TECT-PEAKIUN
OLICHUBAETCS MO TECT-KPUTEPHUIO. ITO MOKa3aTesb, HA OCHOBAaHUU KOTOPOTO
IIPOU3BOJIUTCS OLIEHKA U3MEHEHUs TecT-cucTeMsl. 1o crenenu nposiBnenus
TECT-peaKklnu CyJIIT O TOKCUYHOCTH UCCielyeMoro odopasiua.

BaxHoe yciioBue npaBUIbHOTO IPOBEIEHUS OMOTECTUPOBAHUS —
HCIIOJIb30BaHNE TE€HETUYECKH OJHOPOIHBIX JIAOOPaTOPHBIX KYIbTYp, TaK KaK OHU
MPOXOJASAT MOBEPKH UYBCTBUTEIIBHOCTH, COJIEPKATCS B CIIEUATBHBIX,
OTOBOPEHHBIX CTaHJIapTaMU J1a00PaTOPHBIX YCIOBUIX, 00€CIEUNBAIOIINX
HEO0XO0IUMYIO CXOAMMOCTb U BOCIIPOM3BOIMMOCTh PE3yJIbTaTOB HCCIIEIOBAHUH,
a TaKkKe MaKCUMaJIbHYIO UYBCTBUTEIbHOCTh K TOKCHYECKUM BEIIECTBAM.
TOKCKHUTBI — HOBOE IIOKOJIEHUE OMOTECTOB, pa3pabOTaHHBIX B J1a00OpaTOpuu



9KOJIOTUYECKOW TOKCUKOJIOTHH U BOJHOM 3Koyioruu Y HuBepcuTeTa ['enT (benbrus)
o1 pykoBojacTtBoM npodeccopa I'. Ilepcone. OHu npeqHa3HAYCHBI IS
MIPOBEICHUS UCCIIEI0BAHUIM OCTPO TOKCHYHOCTH MPUPOJHBIX CPEIl U COlEpKaT
BCE HEOOXOJMMbIE MaTepUaIbI [T BBITIOJIHEHUS! OMOTECTUPOBAHUS HITH
9KOTOKCUKOJIOTUYECKUX HUCCIIEeI0OBaHU (TECT-OpraHu3Mbl B aHAOMOTHYECKOM
coCTOSTHUH, dPUnmuymsl JaHMHA, TOKOSIIUECS SHIa KOJIOBPATOK, SHIAa apTEMUH,
KYJIBTYpPBI BOJIOPOCIIEH).

TecT-QpyHKIUSA — ATO )KU3HEHHAs! (PYHKIUS UM KPUTEPUI TOKCHYHOCTH,
HCIOJIb3yEMbIe B OMOTECTUPOBAHUY JIJIsl XapaKTEPUCTUKH OTKIIMKA TECT-00bEKTa
Ha MOBpeXIarolee ieicTBre cpebl. TecT-QyHKINHU, UCTIONb3yEeMbIE B KAUECTBE
nokasaresei OMOTeCTUPOBAHMS IS PA3TUYHBIX O0ObEKTOB!

— nist uHGYy30pui, pakooOpa3HbIX, SMOPHUOHAIBHBIX CTAANI MOJUTIOCKOB,

PBIO, HACEKOMBIX — BBDKHBAEMOCTb (CMEPTHOCTB) TECT-OPraHU3MOB;

— 7151 PaKoOOpa3HbIX, PbIO, MOJITIOCKOB — IJIOJIOBUTOCTD, MOSBIICHUE
AQHOMAJIbHBIX OTKJIOHEHUH B paHHEM SMOpPHOHAIIBHOM Pa3BUTHH OPraHU3Ma,
CTEMEeHb CUHXPOHHOCTHU APOOJICHHUS SIMIIEKIETOK;

— ISl KYJIBTYP OJHOKJIETOYHBIX BOJIOpOCTel u HH(Y30pHuil — THOENh KIETOK,
M3MeHeHHue (MPUPOCT WU YOBLIb) YUCICHHOCTH KIIETOK B KYJIbType, KO3 PHUIreHt
JIEJIEHUS KJIETOK, CPEIHSISI CKOPOCTh POCTA, CYTOUHBIN IPUPOCT KYJIbTYPbI;

— JUIsl pACTEHUI — SHEPTUsl IPOPACTAHUS CEMSH, JUIMHA IEPBUYHOIO KOPHS

u J1p.

JnurenbHOCT, OMOTECTUPOBAHUS 3aBUCUT OT 3aJ]a4, TOCTABICHHON
HCCIIEIOBATEIIEM.

OcTtpble OMOTECTHI, BBHITIOIHAEMbIE HA PA3IMYHBIX TECT-00BEKTAX

0 TIOKA3aTeNsIM BBIKUBAEMOCTH, JJIATCS OT HECKOJIBKUX MUHYT 10 24—96 yacos.
KparkocpouHble XpOHUYECKHUE TECTHI AJIATCA B TEUEHUE 7 CYTOK

Y 3aKaHYMBAIOTCSA, KaK [IPaBUIIO, I1OCIIE MTOJIyYEHHUS IEPBOIO MTOKOJICHUS
TECT-00bEKTOB.

XpOHHUYECKHE TECTHI HAa OOIIYIO IJI0IOBUTOCTh PAKOOOPA3HBIX,

OXBaThIBatOUIUE 3 MOKOJIEHUS, JJIATCS 10 POKACHUSA MoJIoau B F3.

Tokcndecknii 3PPEeKT — HIMEHEHUE JTI000T0 TOKA3aTEINS KU3HEEATSITLHOCTH WIH ()YHKIIUNA
OpraHu3Ma 1oJ] BO31€HCTBUEM TOKCUKAHTA. 3aBUCUT

0T ocoOeHHOCTEH /13, ceupuKy MeTabonn3mMa opranuzMa, GakTopoB BHEIIHEN
cpeabl (conepkaHus KUCIopoa, ypoBHs pH, Temneparypsl u 1ip.).

TOKCUYHOCTH — CBOMCTBO XMMHUYECKUX BEILIECTB MPOSBIATH MOBPEXKIAIOIIEE WU JIETATbHOE
JIeIICTBUE Ha KUBBIE OpraHu3Mel. BemecTso,

OKa3bIBaIOLIee TOKCUYECKOE JICHCTBHE, HA3bIBAETCSI TOKCUKAHTOM, a MPOLIECC
BO3/ICUCTBUS TOKCUKAHTA HA OPraHU3M — TOKCHKAIMel (Ha SKOCUCTEMY —
tokcu¢ukanueit). [To H.C. CtporanoBy, KOIM4eCTBEHHO TOKCHYHOCTh BEIIECTBA
JUI OTJIENIBHOTO OpraHu3Ma onpezenseTcs Kak BeJIuunHa, o0paTHas MeMaHHOM
netanbHOM KoHUeHTpauuu: T = 1/LC50.

TOKCUYHOCTBH BOJHON CPEIbl — TOKCUYHOCTD BOZBI M IOHHBIX OTJIOKEHHUM

JUIsl THAPOOMOHTOB, BO3HUKAIOIAsl BCIIE/ICTBUE TIOSIBIIEHUS B HEM TOKCUYECKUX
BEIIECTB MPUPOJIHOTO UM AHTPOIIOT€HHOI'O IPOUCXOXKAEHUS (KCEHOOMOTHKOB),
3arpsi3HEHUs] CTOYHBIMU BOJIaMHU, TOKCUYECKUMHU aTMOC(EPHBIMU OCaJKaMU U TIp.
ITpy BO3HMKHOBEHMH TOKCUYHOCTH BOJHOW CpeEJIbl BOJA U3 CPEMBDI,
MOJIJIEP>KUBAIOLIEH JKU3Hb, CTAHOBUTCS CPeloi, TyOUTEIbHOM 15l )KU3HHU.
CreneHb TOKCUYHOCTH BOJIHOM Cpe/Ibl OLIEHUBAETCSI METOIaMU OMOTECTUPOBAHUS,
a Taxoke mo npesbimeHuto [1JIK (mpenenbHO TOMyCTUMBIX KOHIIEHTPAITHiA).
OcTpast TOKCHYHOCTB BBIpa)KaeTcs B TMOENN OTPAaBIECHHOTO OpraHu3Ma

32 KOPOTKHUM MPOMEXKYTOK BPEMEHH — OT HECKOJIBKUX CEeKYH]I 10 48 4acoB.
XpOoHHUYECKAsI TOKCUYHOCTD CPEJIbI MPOSIBIISIETCS YEPE3 HEKOTOPOE BPEMS B BUJIE
HapYIICHUH KU3HEHHBIX (YHKIMH OpraHU3MOB 1 BOSHUKHOBEHHUS
NATOJIOTUYECKUX COCTOSTHUH (TOKCUKO30B). Y BOAHBIX OPraHU3MOB XPOHUYECKAs



TOKCUYHOCTH BBIPAKA€TCS B TOHAJOTPOIIHOM M SMOPUOTPOITHOM ACHCTBUU
TOKCHKAHTA, YTO IPUBOJAUT K HAPYIICHUIO TUIOJJOBUTOCTH (IPOAYKTUBHOCTH),
AMOpHOTeHe3a U MOCTAIMOPUOHAILHOTO PAa3BUTHS, BOSHUKHOBEHUIO YPOJICTB
(MyTanuii) B MOTOMCTBE, COKPAILIEHUIO TTPOIOJKUTEILHOCTH JKU3HH, TIOSBICHUIO
«KapIUKOBBIX» (HopM.

NHuTterpanpHas TOKCUHYHOCTB, MO onpeaenenuto JI.I1. bparunckoro,

TOKCUYHOCTH CJIOXKHBIX CMECEH, CTOUHBIX BOJI, MHOTOKOMIIOHEHTHBIX ()aKTOPOB
JUIS1 BOJHBIX OPraHU3MOB.

KonnuecTBeHHO MHTErpaibHast TOKCUYHOCTH OINPENeNseTCs KaKk BeIHUnHa,
obpaTtHas MakcuMaiabHOMY paseaenwuto (1:2, 1:5, 1:10, 1:50, 1:100 u 1.1.),

pH KOTOPOM HE HAOJIIOIAETCs KAaKUX-IHO0O0 HAPYIIICHHUH KU3HEHHO BaKHBIX
GYHKIMHA TecT-0praHu3MoB npu 24—48 4acoBOM OMOTECTUPOBAHUM.

Bripaxaercs B 6auax Tokcuunoctu (bru) uensimu uncnamu (2, 5, 10, 50,

100 # T.11.) COOTBETCTBEHHO BEJIMYMHAM Pa3BEIICHHUS.

Banipl TOKCHYHOCTH MOTYT OBITH YETKO PaHKUPOBAHBI U TIO3BOJISIOT
BBICTPAUBATh PAJI UCCIIEAYEMbIX BELIECTB MU BOJI IO CHUKEHHIO (TIOBBIILICHUIO)
YPOBHSI KX TOKCUYHOCTH.

OcHOBHBIE METOIbI OMOTECTUPOBAHUS

1. bBuoxumMuueckuii METO/I.

CtpeccoBoe BO3/IeHCTBHE CPEIbl MOKHO OLIEHUBATH 10 3(hPeKTUBHOCTH
OMOXMMHMUYECKUX PEAKIMi, YPOBHIO ()ePMEHTATUBHON aKTUBHOCTH M HAKOTICHUIO
oTpeieNIeHHBIX MPOAYKTOB oOMeHa. MI3MeHeHue coiep kaHus B OpraHu3Me
OTIpe/ICIICHHBIX OMOXMMHYECKUX COSAMHCHUM, TIOKa3aTeliel 0a30BbIX
Oroxummuueckux npoiecco u cTpykTypsl JJHK B pe3ynpraTe OMoXuMuyeckux
peakuuii MOryT 00ecredrTh HeOOX0IMMYI0 HHPOPMAITUIO O PEaKIIUU OpTaHu3Ma
B OTBET Ha CTPECCOBOE BO3/ICIICTBHE.

Kaxxapiii (pu3H0I0rHIecKuii porecc TpedyeT onpeIeICHHBIX 3aTpaT

SHEPTUH, IOATOMY JH000€ M3MEHEeHHE (PU3HOTOTHYECKOTO COCTOSIHUSI HEMETICHHO
CKa3bIBAETCS HA YHEpreThyeckoM oomeHe. buosnepreTuieckue mokasaresu
JKUBBIX CUCTEM IO3BOJISIFOT BBISBIISATH MOCIEACTBHSI CTPECCOBOTO BO3ACHCTBUS
Cpebl 0 HACTYIUICHUSI HEOOpaTUMBIX U3MEHEHUN B OpraHu3Me.

KonuuecTBo sHEpruu, HEOOXOAUMOE OPTaHU3MY B €IMHUILY BpEMEHU /ISt
obecrieueHus BceX (PU3NOIOTHIECKUX MPOIECCOB, XapaKTepU3yeT HHTEHCUBHOCTD
sHEepreTHUecKoro ooMeHa. Ha peanuzaiuo ogHOTO U TOTO ke (PU3NOTOTHIECKOTO
mpoiiecca B HEOJAroNpHUATHBIX YCIOBUSX OPraHU3My TpeOyeTcst O0bIle SHEPTHH,
YeM B ONTHUMAJIbHBIX, H3-32 HEOOXOJMMOCTH KOMIIEHCAIIUN HEOIaronpusiTHBIX
BO3JECHUCTBUM CPEBI.

B mporiecce xxu3HeneATeIbHOCTH BCEX adPOOHBIX OPTaHU3MOB B XOJI€
HOpPMAaJIbHBIX peaKlUil KUCIOPOJHOTO MeTaboI1M3Ma 00pa3yroTcs CBOOOHbIE
panukainel. B HopMe ypoBeHb CBOOOJHBIX PAJUKAIIOB PETYIHPYETCS CUCTEMOM
AHTHUOKCHUJIAaHTHOM 3alTUTHI KJIIETKH, TaK KaK 3TH PaIUKaIIbl U MPOAYKTHI UX
MIpEBpAILCHHS PEICTABISIOT CEPhE3HYIO YTPO3Y:

— MIO/IABJISIIOT AKTUBHOCTH (JEPMEHTOB;

— pa3pylIalT HYKJIEUHOBBIE KUCIIOTHI;

— BBI3BIBAIOT JIETPAIAlINI0 OMOTIOINMEDPOB;

— U3MEHSIOT MTPOHUIIAEMOCTh MEMOpaH.

Tem HEe MeHee, CBOOOTHBIE paTUuKaIIbl HTPAIOT BAKHYIO POJIb B OKCHIIUTEIFHO-BOCCTAHOBUTEIHHBIX
OMOXMMHYECKHX peakiusx. Takum o0pazom,

CTpeccoBas peakius OMOTECTOB MOXKET OBITh U3MEPEHA 110 U3MEHEHHUIO B HUX
YPOBHS CBOOOIHBIX PaJUKAIIOB TI0 CPABHEHHIO C KOHTpoJeM. 3BeCTHO, 4TO
OBICTpBIC U3MEHEHUSI HHTCHCHBHOCTH PEAKIUi C y4aCTHEM CBOOOIHBIX PaJHKaIOB
B )KMBBIX O0BEKTaX TUITUYHBI JIJISI HAYAIBHBIX CTAANHI Pa3HbIX MATOJOTHYECKIX
COCTOSIHHH, B TOM YHUCJI€ JIJIsl IEPBUYHBIX MTPOIIECCOB JTyUYEBOTO MOPAKEHHUSI.

2. I'eneTnyeckuii moaxox.



Hanuuue u crenenp NposiBICHUS T€HETHUYECKUX U3MEHEHUH XapaKTepus3yeT
MYTareHHy aKTUBHOCTb CPEJIbl, @ BO3MOXKHOCTb COXPAHEHHS T€HETUUECKHUX
W3MEHEHUH B MOMYJAIUIX OTpakaeT 3 (PEeKTUBHOCTh (HYHKIIMOHUPOBAHUS
MMMYHHOHM CUCTEMBI OPraHU3Ma.

B HOopMe 60IbIIMHCTBO TeHETUYECKUX HApYIIEHUN PACcIIO3HAIOTCA KIIETKOM,
HaIpHUMep IMYTEM arolTo3a 3a CUET BHYTPUKIETOYHBIX CUCTEM WM IOCPEACTBOM
MMMYHHOH cucTeMbl. JlocToBepHOE MpeBbIIIeHNE CIOHTAHHOTO YPOBHS TaKUX
HapYyIICHUH SBIISETCS UHAUKATOPOM cTpecca. ['eHeTuueckne n3MEHEHHsI MOTYT
BBISIBJISITHCSI HA TEHHOM, XPOMOCOMHOM M T€HOMHOM YPOBHSIX.

Tunbl MyTanuii:

— reHHbIe (TouKoBbI€) — 3aMeHa ocHoBaHui JIHK mnu BcTaBka mim

BbINA/ICHUS HYKJICOTH/IOB;

— XpOMOCOMHBIE — HAPYIIEHUS! CTPYKTYPHBIX XPOMOCOM,;

— T€HOMHbIE — U3MEHEHHE KOJIMYECTBA XPOMOCOM B SJIpe.

J71s1 BBISIBJICHUS! KAHIIEPOT'€HOB M MYTAareHOB MPUMEHSIOTCSI KPAaTKOCPOUYHBIE
TeHETUYECKUE TECTHI, II€ BMECTO LIEIbHOTO OPraHu3Ma MJICKOHUTAIOIIETO (OIbIThI
MOTYT MPOXOJUTH 2—3 rojja) UCTIONB3YIOT IPYrue OMOIOTHYECKHE CHCTEMBI.
HccnenoBanue reHETHUECKUX U3MEHEHHH KaK Ha TeHHOM, TaK U U Ha
XPOMOCOMHOM YPOBHE MOKHO IPOBOJUTH Ha PACTEHUAX 0€3 MCII0Ib30BaHUS
CJI0HOT0 J1a00paTopHOTO 000pYyI0BaHMS, HEOOXOAUMOTO /7Sl TOCTAHOBKU
JPYTUX TECTOB, YTO MPU HEKOTOPBIX 0OCTOATEIHCTBAX MOYKET OKA3aThCs OOJIBIINM
MPEUMYIIECTBOM. BO3MOKHBIM HEJOCTATKOM ITHX TECTOB SIBISIETCS
CYILIECTBEHHOE Pa3Inyue METa0O0IU3Ma PACTEHUN U MIIEKOITUTAIOLIHX.
CrnepnoBarenbHO, B HACTOSIIEE BpEMs, €1lle PAHO CTABUTh BOIIPOC O BOZMOKHOCTHU
JIOCTOBEPHOM 3KCTPAIOJIALIMY Ha YEJIOBEKa Pe3yJIbTaTOB, IOIYYECHHbIX B
9KCIIEPUMEHTAX Ha PACTCHUSIX.

3. Mopdonorndyecknii METOI.

B ycrnoBusix TeXHOT€HHOT'O BO3JICHCTBUS Ha MPUPOJIHBIE IKOCUCTEMBI

CHM)KEHHE YMCIEHHOCTHU NOIYJISALMNA IPOUCXOUT B 3HAUUTEIBHON MEpE 3a CUET
SMOPHUOHANIBHON U TMYUHOYHON CMEPTHOCTU. DMOPUOHBI M IMYMHKHU — Haubosee
YYBCTBHTEILHBI K MOBPSKIAIONIMM (pakTopam ¢a3bl )KU3HEHHOTO ITHKIIA
ruipoOnoHTOB. Bo3eiicTBie Ha OpraHu3M CTPECCUPYIOMIHNX (HaKTOPOB MPUBOTUT
K OTKJIOHEHUSIM OT HOPMAJIbHOT'O CTPOEHUS Pa3IMYHbIX MOP(OIOrHIECKUX
MPU3HAKOB.

B Bogoemax, B mocnenHee BpeMs, KaracTpo(uyecKu BO3pOC MPOLEHT

YPOATUBBIX JTUUMHOK JIATYIIEK U ka0. OTMeueHo MosiBieHHE phI0 ¢ HApYIIEHUSIMHU
AMOPHOHATILHOTO MOP(OreHe3a, TO €CTh C Pa3IMYHBIMU aHOMATIUSAMU (aCCUMETPHS
Teaa v T.JI.).

Jnst IMarHOCTUKK BO3ACUCTBUS 3arpsi3HEHUN Ha MOP(OJIOTHYECKHE
XapaKTePUCTUKU TMPUMEHSIOTCS METO/IbI OIIEHKU (DIYKTYUPYIOIEH acCUMETPHH.
QuyKTyHpyrolas acCUMETPHUs ABIIIETCS Pe3yIbTaTOM HECIIOCOOHOCTH
OpPraHMU3MOB Pa3BUBATHCS MO TOYHO OMPEIEICHHOMY IJIaHy. ACCUMETPHUS — 3TO
OJIMH U3 OOLIMX OHTOI€HETUYECKUX MTOKA3aTelel, XapaKTepU3yIOINX
CTaOUITBFHOCTD MHANBUAYAIBHOTO Pa3BUTHS, JAIOIINI OIEHKY COCTOSHUS
MPUPOIHBIX MOMYJISAIUA U 3aBUCAIIANA OT COCTOSTHUS CPEJIBI.

4. ®U3MO0NOTUYECKUN TOAXO/.

Opna u3 HanboJsee BaXKHBIX XapaKTEPUCTHK, BBICOKOUYBCTBUTEIbHAS

K CTPECCOBOMY BO3JICHCTBHIO CPE/Ibl, 3TO SHEPreTHKA (PU3NOTOTHUECKUX
nporieccoB. Hanbosee S5KOHOMUYHBIN SHEPTETUIECCKU OOMEH HMEET MECTO JIUTITh
MIPH CTPOTO OMPEJIEIIEHHBIX YCIOBHIX CPEJIbl, KOTOPHIE MOTYT OBIThH
OXapaKTEpU30BaHbI KaK ONTUMaJIbHbIE. IHTEHCHBHOCTh SHEPTETUYECKOT0 0OMEHA
a’po0OHOIr0 OpraHu3Ma MOXKET OBbITh ONpe/IeeHa OCPEICTBOM U3MEPEHUS
CKOPOCTH MOTpeOieHus kucaopoaa. [lpu onTUManbHBIX YCIOBHUSIX OpPraHU3M
HAXOJUTCSI HA CAMOM HU3KOM YHEPTreTHUYECKOM YPOBHE, MPH JFOOBIX HETATUBHBIX



HW3MEHEHUSIX CPeJIbl OOMTaHUs MMOTPEOHOCTH B KHCIOPOJIE OYIET yBEeIMUCHA.
Jis XapakTepUCTHUK YHEPTeTUUYECKOT0 0OMEeHa JIBE BEIMUMHBI SABIISIOTCS
byHIaMEHTATHHBIMH:

— OCHOBHOM 00MEH — O0Tpa)kaeT MUHUMAJIbHBII YPOBEHb MOTPEOICHNUS
SHEpPIruu, HEOOXOIUMBIH 1 00ecrieyeHHsI HOpMaJIbHOTO (DYHKIIMOHHPOBAHUS
OpraHu3Ma IpHu OTCYTCTBHU KaKHUX-TMOO BHEITHUX BO3JICHCTBUM;

— MaKCHMaJIbHbII 0OMEH — COOTBETCTBYET MPEIeIbHOMY KOJIUYECTBY

HHEPTUHU, KOTOPOE OPTaHU3M CIIOCOOCH BBIPAOOTATh B CiIydyae HEOOXOJMMOCTH.
Pa3HOCTh MEXIY STUMH BEIMYMHAMU — 3TO SJHEPIETUYECKUI pecype
aZlanTaluy KOHKPETHOTO BUAA.

[pyras 6a3zoBas XapaKTepUCTHKa, IEPCIIEKTUBHASL ISl OLEHKU CTPECCOBBIX
BO3JCHCTBUI — TEMII U PUTMHKA POCTOBBIX IIPOLIECCOB.

BaxxHoi1 xapaKTepuUCTUKON (PU3NOIIOTUYECKUX MTPOLIECCOB SIBIISICTCS
IIOBE/ICHYECKAsl aKTUBHOCTb JKUBBIX OPraHU3MOB.

B kauectBe TecT-pyHKINN TPUMEHSIOTCS (PU3NOIOTHIECKUE TTapaMeTPhl
IIPECHOBO/HBIX OECIIO3BOHOUYHBIX TMIPOOMOHTOB Pa3HbIX YpOBHEH (uiorenesa.
5. buoduznueckuii moaxon.

buodusnueckue MeTo 16l KOHTPOJIS KauecTBa CPe/Ibl BCErja OCHOBAHBI

Ha MHCTPYMEHTAJILHOM OTIPE/ICIICHUU HAPYIICHNH OMOXUMHUYECKUX U Ono(u3muecKux
IPOLIECCOB TECT-OpraHU3MOB. OJTHU U3 HUX PETUCTPUPYIOT U3MEHEHUs (QYyHKIMH
MEMOpaHHBIX CTPYKTYp KJIETOK, APYTrUe OLIEHUBAIOT [10KA3aTEIN 3JIEKTPOIIPOBOAHOCTH TKaHEH,
TPEThU — CIIOCOOHOCTh FTEHEPUPOBATD IEKTPUUECKHE TOTEHIHAIIbI

U T.J1.

JIJ1s1 KOHTPOJIsl COCTOSIHUSA BaXKHEUIIMX (PYHKIIMOHAIBHBIX CHCTEM

OpraHM3MOB HauOOJIbIIEE PACIPOCTPAHEHHE MTOTYYHIIN JTFOMUHUCLIEHTHBIE

u Quyopumerpudeckue Metoibl. OHM 00J1a1a10T BBICOKON YyBCTBUTEIBHOCTHIO,
MO3BOJISIOT IPOBOJUTH KOJMYECTBEHHbIE U3MEPEHNUS B PEKUME PEATHLHOTO
BPEMEHH, a B PAJIE CIIy4aeB U aBTOMATU3UPOBATh NPOLIECC U3MEPEHUS.

6. IMMyHOIIOrMuecKuii METo/I.

B nononHeHnn K IUTOr€HETUYECKOMY MTOIXO0Y, XapaKTEPU3YIOLIEMY

3P PEKTUBHOCTH UIMMYHHOW CHCTEMBI OPTaHW3Ma B OTHOUICHUHU SITMMHHAITIH
KJIETOK C TEHETUYECKMMHU HapyIIEHUSIMHU, BO3MOKHBI pa3BEpHYTas OLICHKA
M3MEHEHUN UMMYHOPEaKTUBHOCTH KUBOTHOTO, UCCIIEIOBAaHHE ITapaMeTPOB
UMMYHHUTETA, TAKUX KaK COCTaB KPOBU U reMOJIMM(]BbI, onpeieTieHne HaTuuns aHTUTEN
B ’KHMJIKOCTSIX OpraHu3Ma, KOHIEHTpAuu OEJIKOB I1a3Mbl, IEPUBUCLEPATILHON
KHUJIKOCTH U TeMOJIUM}BbI, OLIEHKH JTUHAMUKHU KJIETOUYHOTO COCTaBa.
MMMyHOJIOrMYECKUI TOAXO/ PU OLIEHKE COCTOSIHUS OKPYXKAIOIIEH CpeIbl
3aKJIF0YAETCsl B U3YYEHUU U3MEHEHUH BPOXKJICHHOTO U IPUOOPETEHHOT O
MMMYHHTETA Yy OECIIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.

[Tpennaraercs UCIONB30BaTh MAPAMETPbl IMMYHHUTETA KUBOTHBIX KaK
KPUTEPUN COCTOSTHUSI OPraHNU3MOB, UX MOMYJISIHUI U COOOIIECTB IKOCUCTEM

B HOpME U NIPU TEXHOT€HHOM BO3/ICHCTBUHU.

PaGouee 3ananue

1. Cnenaiite KpaTKHUil KOHCIIEKT TEOPETUYECKOMN YaCTH.

2. BeigenuTe U3 TEKCTOBOM YacTH OCHOBHBIE TEPMUHBL. BBIyUnTh HX.

3. Pemmre cnenyromue 3aaun:

3.1. YkaxuTte TecT — 00beKT, KOTOPBI HEOOXOJUMO HUCIOJIb30BATh IPU

OLIEHKE YPOBHS 3arpsi3HEHUs BO3lyXa. ITOT TeCT-00BEKT MPeJICTaBIsAeT cOO0i
CBOEOOpa3HbIi CUMOMOTHYECKHUI OpraHu3M, CIIOEBUIIE KOTOPOTo 00pa30BaHO
rpuboM u Boopocibio. Kakue tecT-yHKIMM OpraHn3ma, 1o BaleMy MHEHUIO
HCIOJIb3YIOTCS IIPU OMOTECTUPOBAHUU aTMOC(HEPHOIr0 BO3Tyxa?

3.2. CocHa — 3TO TeCT-00BEKT AJIS KCIPECC-OLIEHKN KauecTBa BO3IyXa.

Kaxoit mokazarens ucmosib3yercs B kKauecTse TecT-pynkmuu? Kakoit meto
OMOTECTUPOBAHMS UCIIOIB3YETCs B JTAHHOM ciy4ae?



3.3. JInst o1leHKH KavyecTBa CPe/Ibl HCTIOIB30BAIUCH PHIOBI U JISITYIIKH.

[Toce oTmoBa co BceX phIO U JIATYIIEK CHSUIM 5 MIPU3HAKOB C JIEBOW U MPaBOH
CTOPOH, JaHHbIE 3aHecn B Tabuuiy. [locne 3Toro oueHmIm cXoCTBO NPU3HAKOB
U JIaJIH OLIEHKY KauecTBe cpe/bl. Kakoil MeTox OMOTECTUPOBAHUS MIPH STOM
ucronb3oBaics? OTBeT 000CHYHTE.

3.4. HazoBure T€CT-00BEKT, C IOMOILBIO KOTOPOTO BO3MOKHA OLIEHKA
TpO(UYECKUX CBOMCTB BOJl0EMA. DTOT TECT-00BEKT — HAMMEHEE U3YYEHHOE 3BEHO
Cpeay OpraHU3MOB-HHIUKATOPOB, XOTS SBJISIETCS BECbMa yJOOHBIM IS
HaOJI0ACHNUS, TAKXKE JaeT BO3MOKHOCTh B IIEPBOM MPUOIMKEHUN BU3YAJIbHO
OLIEHUTb IKOJIOTUYECKOE COCTOSIHME BojtoeMa. HazoBuTe MeTo b1
OMOTECTUPOBAHMSI, KOTOPbIE MOTYT OBITh IPUMEHUMBI K 3TOMY T€CT-O0BEKTY.
OTBeThI NOSICHUTE.

3.5. Ilpoba Boasl oToOpaHa B OHEAETBHUK. B cpeny yrpom HeoOXoaumMo

JlaTh OLIEHKY BOJIE: TOKCHMYHA OHA WM HeT. Kakoil BUJl TOKCHKOJIOTHYECKOTO
skcniepuMenTa Brl npeiaraere? Kakoi TecT-00bEKT MOYKHO HUCTIOIB30BATh?

3.6. K kakomy MeTOoly OMOTECTUPOBAHUS OTHOCUTCS MUKPOOHOJIOTMYECKUI
METO/] OLIEHKH COCTOSIHUS BOJHBIX OMOLIEHO30B?

3.7. Kakoil meTos OnoTecTUpOBaHUs HEOOXOIMMO UCIIOJIb30BaTh MPH
ornpezeeHuu 3MOPUOTOKCUYHOCTH BOJIbl, TO €CTh IPU MCCIEA0BAaHUN HApYyILIEHUN
pa3sBUTHsI SMOPHOHOB BOJIHBIX )KUBOTHBIX M IPUMEHEHUH IPU STOM
METa0O0IMUECKOTO KPUTEPHSI?

3.8. buorecTupoBaHue NPOBOAUIIOCH B JIAOOPATOPUH, I'/I€ PACCUUTHIBAIN
CpeJHee 3HAUE€HHE U CTaHJapTHOE OTKJIOHEHHE YacTOT HapyUIEHUH B BOJIOCKAX
TBIYMHOK, IIOTEPIO PENPOAYKTUBHOMN CIIOCOOHOCTH KJIeTOK. Kakoii TecT-00beKT
P 3TOM HUcronb3oBaics? Kakoit meTon 6MorecTupoBaHus NPUMEHSIICA?

3.9. buorecTupoBaHue 3arps3HEHNUS BO/IbI IPOBOIUTCS ¢ IOMOIBIO PACKH.
Kakwue TecT-QpyHKIMH PSCKA MOTYT UCIIOJIb30BaThesa? Kakoil MeTo 1 OMOTeCTHPOBAHUS
MpUMEHsIeTCS?

3.10. JlaitiTe Ha3BaHWE OMMCAHHOU HI)KE METOIUKE.

buorectupoBanue NpoBOAUTCSA Ha MOJUTFOCKaX, KOTOPBIE B IpoLiecce
(GuIbTpauK U3BJIEKAIOT U3 BOJIbI OJHOKJIETOYHBIE OPraHU3MbI, YTO BEAET

K CHUKEHHIO ONITUYECKON IIJIOTHOCTH BOABI B COCYJIE€ C MOJUIFOCKaMH.

3.11. V3 nmpuBeACHHBIX HUXKE CIIOB COCTaBbTE HA3BAHNWE METOIUKHU
OMOTECTUPOBAHMS:

1) aKkTUBHOCTB — OLIEHKA — BEIIECTB — OMACHOCTH — XUMHUECKUX —
HNOTEHIMATIBHON — UX — IO — CHIDKATh — THJPOOMOHTOB — (PUIIBTPALIIOHHYIO —
CHUXATb;

2) BO3/I€HCTBHE — UCCIIEOBAHUE — BPOXKJICHHOTO — [TapaMETPOB —

MMMYHHTETA — KUBOTHBIX — B — OTBET — 0€CIIO3BOHOYHBIX — HEOIArONPUITHOE — Ha;
3) okpyxaromeit — TpaJecKaHIUs — UCII0JIb30BaHHE — MyTareHHOro — JIsl —
JENCTBHUS — TOKCUYECKOT0 — U — (PAKTOPOB — CPE/Ibl — OLIEHKHU.

4. PaccMoTpuTe npesicTaBlIeHHbIE Ha Kadeape TeCT-00bEKThI, ONPEIEeIUTh

KaKue TeCT-QyHKIMH UCIIOJIb3YI0TCA ITpHU OnotecTpoBaHuu. OnpenenuTb METO b
OHoTeCTUPOBaHMSI, IPUMEHsIEMbIE B J1abopaTopuu Kadeapsl.

5. Cnenaiite BBIBOJIBI 110 JJAOOpaTOpHOU padoTe.

TpeboBanus k oopMIIEHHIO OTYETa O TabopaTOPHOH paboTe

OTyeT NomKEH CONepKaTh:

1. Ha3Banwue u 1emab paboThI.

2. Kpatkoe onucanue TecT — 00beKTa U METOAUKN OMOTECTUPOBAHUS.

3. Onucanue dKCIIEpUMEHTA.

4. O6paboTKy pe3yabTaTOB IKCIIEPUMEHTA.

5. AHanu3 MoIyYeHHBIX Pe3yIbTaTOB U BBIBOAKI 110 TJAOOpaTOPHOH padoTe.
KoHTpoIibHBIE BOIPOCHI

1. JlaiiTe onpeseneHne CleAyOMINUM HOHATHAM: «OHOTECTUPOBAHUEY,



«TECT-00BEKT», «TeCT-QYHKIUAY», KTOKCUTBI», KTOKCUIHOCTH.

2. Ilepeuncnute OCHOBHBIE METOABI U MTOIXOAbI OMOTECTUPOBAHUSI.
3. Kak BBITIOJIHSIIOTCST OCTpBhIE OMOTECTHI?

4. Kak BBINONHAIOTCSA XPOHUYECKHE OUOTECThI?

JlabopaTtopHasi pa6ora Ne 4

Hcnoan3oBanue paCTeHHﬁ H ZKUBOTHBIX B IEJIAX GI/IOI/IHI[I/IKaIII/II/I OHeHKa

IKOJOTHICCKOro COCTOAHUS MPUPOAHBIX CUCTEM
[enb: oneHKa COCTOSTHUS OKPYIKaIOLIEH Cpeibl IO XapaKTepy MOBPEKICHUM 1€PEBHEB U
KYCTapHUKOB.
O6opynoBaHue U MaTepUabl: JIyIbl, JUHENKA, KapaHJalll, ONPEIEIUTENb HACEKOMbIX BpeAUTENeH
JPEBECHBIX PACTEHUM, OTIPEAETUTEIb BBICIIUX PACTCHUM.
Bosne3nu pacTeHuii u3y4aer crenuanbHas Hayka — (uTonaTojorus. bone3ns onpenensercs Kak
MAaTOJIOTUYECKUII Mpoliece, pa3BUBAIOLIUIICS B pAaCTEHUH BCIICJCTBUE BHEIPCHUS
BO30yauTEINsE OOJIE3HU WM BO3ACHCTBHS BPEIHBIX OMOTUYECKUX U AOMOTUYECKHX (haKTOPOB.
[TaTtonoruyeckuii mpouecc
BBIPA)KAETCsI B HApYIIEHUH (prU3HOIOTHIecKuX (PyHKIHI, B
MOP(}OIOTHUECKUX OTKIOHEHUSIX OT HOPMAJIbHOTO COCTOSTHUS
TKaHEW OpraHoB, B OTMUPAHUH UM YChIXaHUHU BCETO PACTEHMUS.
PasznuyaroT nHdexmonnsie 1 HeuH(pEKIUOHHbIE O0IE3HU IPEBECHBIX U KYCTAPHUKOBBIX MTOPOJI.
Heundexnuonueie
00J1e3HM BO3HUKAIOT TOJ1 BIMSHUEM HEOIaronpusTHRIX YCIOBUIA BHEUTHEHN cpe/ibl: HapyIIeHHe
MIUTaHUs, BIAXKHOCTH, TEMIIEPATYPbI, I0YBBI, BPEIHBIX IPUMECEN BO3yXa, MEXaHUYECKHUX
MOBPEXKACHUN U APYTUX (PaKTOPOB.
Wu¢ekuronHple 0071€3HU pacTeHU BO3HUKAIOT 0]
BO3/ICIICTBHEM MMATOT€HHBIX OPraHU3MOB: TPHOOB, OaKTepuil,
BUPYCOB. [ pHOBI SBISIFOTCS OCHOBHBIMHU BO30YIUTEISIME 0OJIE3HEH IepPEeBhEB M KYCTAPHHUKOB.
['pubHbBIe 601€3HN cOCTABISIOT 97% OT Bcex Ooe3Hel JecHbIX mopo, 2% — 6aktepuanbHbie U 1%
— BupycHbIe. OCHOBHBIE CIIOCOOBI pacIpOCTpaHeHUs OOJIE3HEH JICCHBIX TTOPOJT — MMEPEHOC NHEIUi
BO3yLIHBIM ITIOTOKOM, BOJIOM, HACEKOMBIMH, IITHULIAMU U YEJIOBEKOM.
Jns onieHKuM 3Ha4eHust 0oJIe3HEN pacTeHUH B JIECHOM XO03HCTBE U OIPEIEIeHHs IPUUUHIEMOTO
UMM yiiep0a ynoTpeoisitoTcsi TEpMHUHbI «BPEJOHOCHOCTbY» WM «Bpea». BpeaoHOCHOCTH 3aBUCUT OT
O1o0ruM Bo30yAUTENS, a TAKXKE OT KIMMAaTHUYECKUX YCIOBUA MECTOOOUTAHUS PaCTEHUA-X035UHA.
OO0b14HO 00JIE3HH MTOPAXKAIOT OTAEIbHBIC PACTEHUS B MOMYIALUAX. B 3THX cinydasx 3aboneBanue
Ha3bIBAIOT paccessHHbIM. MaccoBble OPaXKEHUS JPEBOCTOEB ONACHBIMU OOJIE3HSAMU C
OJIHOBPEMEHHBIM 00pa30BaHUEM OYAroB yChIXaHUS
Ha OOJIBIINX TEPPUTOPHUAX HOCAT Ha3BaHUE SMUPUTOTHH.
OObIYHO SNUPUTOTUN BO3HUKAIOT U3 OT/IEJIbHBIX 04aroB OOJIE3HU PU HAJTMYUU KOMITJIEKca
0J1aronpHUsATHBIX YCIOBUN CO CTOPOHBI PACTEHUSA-X035IMHA, BO30YIUTENS OOJIE3HU U YCIOBUN
OKPYXKarOILEeH Cpeabl.
bonesns nuarHoctTupyeTcs 1o BbI3BaBLUIMM €€ IPUYKMHAM, BO30YAUTEIO U CUMIITOMAaM MOPaKeHUs,
ocnabneHus pacteHus. 1o COBOKYITHOCTH CXOJIHBIX BHELIIHUX U BHYTPEHHUX
MPU3HAKOB MPOSBICHUS HH(EKIIMOHHBIE U HEMH(PEKIINOHHbIE
00J1e3HM TPYNIUPYIOTCA 0 TUNaM. Turmom 6oJe3HU Ha3bIBAIOT IPYIITY 3a00JIeBaHU,
XapaKTEePU3YIOIINXCS ONpeAeIEHHBIM KOMIUJIEKCOM CXOJHBIX CUMIITOMOB U 00BEIUHIEMbIX 00IIUM
Ha3BaHHEM.

Xon paboTsl

1. BeibepuTte 1Ba yuacTka napka, jieca Uiiu CKBepa, IoAIBepKEHHbIE Pa3HOU CTENEeHH
AQHTPOIIOIN€HHOMY 3arpsiI3HEHUIO

(yaaneHHOCTb OT UCTOUYHHKA TOKCUYECKUX BHIOPOCOB, OT KPYITHOM TPAaHCIOPTHON MarucTpaiu u

T.J.).



2. IIpoBectu utonaronornvyeckue o0Ocae0BaHus ACPEBhEB U KYCTAPHUKOB (BEIOOPOUYHO) HA
omaakax. OcMoTp

KPOHBI JiepeBa (KyCTapHHUKA) BBITIOJIHSAETCS B IPE/Iesiax YPOBHS

JIOCTYITHOCTH C 4-X CTOPOH CBETA.

3. Be16opouHO 00CiIe10BaTh JUCThS TOOETOB JACPEBHEB U

KYCTapHUKOB JUIMHOHM 1 MeTp, HauMHAas C BEpXyIIKH rmobera, Ha

HaJIM4Yue MOBPEXICHUH, 3a00I€BaHM U CIEI0B AATEIbHOCTH OECIIO3BOHOYHBIX. YKa3aTh CTEIECHb
MIOBPEKICHHUS.

4. 1aTh GUTONMATOIOTUYECKYIO XapaKTEPUCTUKY COCTOSIHUS IEPEBHEB M KyCTAPHUKOB HA YUETHBIX
IUIONIA/IKaX B 3aBUCHMOCTH OT PEeKpeallMOHHON Harpy3Ky. BBIOTHUTE CPAaBHUTENBHYIO OLIEHKY
BbIOpaHHBIX Y4aCTKOB.

5. Pe3ynbratel uccienoBanusi opOpMHUTH B TETPAIH.

JlaGopaTopnasi pabora Ne §

(I)I/ITOHHI[I/IKEIHI/IH KavdYeCTBa Opr)KalOHleﬁ Cpeabl IO NMoOKa3aTeJasIM
(aykryupyomeii aciMMeTpun
Lenp: orieHKa COCTOSTHUSI OKPY>KAIOIIEH CPebl 110 U3MEHEHUIO MOP(POMETPUUECKHUX MTOKA3aTENIeH
(TuTOIIIA/Ih IMCTOBOM TUTACTHHKH ).
OO6opynoBaHue U MaTepUalbl: JIyna, JIMHEWKa, KapaHall, Oymara MAJUTUMETPOBAsi, HOKHUIIBI,
BeChI, 00pa3Ibl TUCTHEB.
Xox paboTsl
1. BeibepuTte 1Ba yuacTka napka, Jieca Uiiu CKBepa, IMoABepKEHHbIC Pa3HOU CTEICHH
AHTPOIIOTEHHOMY 3arpsi3HECHUIO
(YaaneHHOCTb OT HCTOYHHKA TOKCUYECKHX BHIOPOCOB, OT KPYITHOI TPAaHCHOPTHOW MarucTpaiu u
T.J.).
2. B3saTp Ha ydacTkax mpo6sl 2025 nmucTheB BEIOpaHHON
JIPEBECHOM MOPO/Ibl, KYCTapHUKA, TPABSIHUCTOTO PACTCHHUS.
3. Onpenenutsb nepeBogHbIe KOG GUIIUEHTHI I BEIOPAHHBIX PACTCHHIA.
4. BeIUUCIUTH TIJIOIIA/IU JIUCTHEB BEIOPAHHBIX PACTEHUH.
5. J1aTb CpaBHUTENHHYIO OLIEHKY IIOIIAIH JINCTHEB
BBHIOPAHHBIX PACTEHUM JIJIS1 YYACTKOB C Pa3HBIM YPOBHEM 3arps3HEHUS.
6. Pe3ynbTatrel ncciaenoBaHus 3aHECTH B TETPAIb.

JlaGoparopHasi pabora Ne 6

3oonHaMKaLMA 3arPA3HEHUSA TOYBIO KOJUYECTBEHHON OLICHKE MOy ISIUN
N0KAEBbIX YepBeu

[lenb: MHOAMKALKA UHAYCTPUAIBHOTO 3arpsI3HEHNUS II0UB

M0 KOJIMYECTBEHHOM OIIEHKE MOIYJIALNU JOKIEBBIX YEPBEil.

OO6opynoBaHMe U MaTepUabl: JIONATHI, TAKETHI I 0TOOpa Mpob, 6JIOKHOT, KapaHalll, KyCoK
KJIEEHKH, MepYaTKU X03UCTBEHHBIE, TUHIIET, BECHI C TOYHOCTBIO JI0 IPaMMa.
WNunyctpuanbHOE 3arpsi3HEHHE OYB CBSI3aHO C BHIOPOCAMH ITPOMBIIIUIEHHBIX MPEIIPUATHH 1
aBTOTPAHCIOPTA (TsKEJIble METAJIIBI, YIJIEBOAOPO/bI, OKCH/IBI YIIIEPOa, CEPHI,

a30Ta M Jp.) ¥ XUMUYECKUX CPEJICTB 3alIUThl PACTEHUH U

yoOpeHuil B CEIbCKOM XO3SICTBE (IECTUIIM/IBI, HUTPATHI).

JlokneBble 4YepBHU SABIAIOTCSA OUYEHb YyBCTBUTEIBHBIMU MHANKATOPAMU IEPBUYHOMN CTaul
3arpsiI3HEHUS MOYBBL, T.K. OOMTAIOT B BEPXHUX CJIOSX MOYBBI, UMEIOT TOHKHE U BIIaYKHBIE TOKPOBBI
Tena. Jlake Ipyu HE3HAYUTENIBHOM 3arps3HEHUN OHU

YYTKO PEarupyroT CHI>)KEHHEM YHCICHHOCTH M OMOMacChl MOMYJISLUH.

BaxxHpIM orpaHMuuBaromyuM (paKTOPOM YHUCIEHHOCTH



JOKIEBBIX YepBEl 1a)ke B YCIOBUSIX aHTPOMOTEHHOT'O BO3ACHCTBUS SIBIISIETCS BIQXKHOCTH MOYBBI —
HanOosee OnaronpusTHa

TakKas BIQXXHOCTh, IPU KOTOPOU 3a)kaTasi B KyJIak [MOYBa 00pa3yeT KoM, He JIMITHYLIUH K pyKe U
COXpaHSIOUIHA CBOIO (hopmy,

HO PacChIMAIOUINIICS OT JIETKOTO yAapa.

MeTtouka 300MHAMKALIMK COCTOSIHUS IIOYB IO JTO’KJIEBBIM YEPBSIM CIIEAYIOLIAs:

1. 3aknanapiBatoTcs mpoduis (Kak MpaBujio, IO CTOPOHAM

TOPU30HTA U C YYETOM T'OCIOJICTBYIOIIUX BETPOB) B 3aBUCUMOCTH OT YAAJIEHHOCTU OT UCTOYHUKA
3arpsi3HEHUsI.

2. Ha npodunsax BeiOuparoTcs ydacTku otoopa npoo. Kak

MpaBUJI0, YYaCTKHU pacnojaratoT Ha paccrosuuu 0,2; 0,5; 1,0;

1,5; 2,0 1 T.1. KIWUIOMETPOB OT UCTOYHMKA 3arpsI3HCHUsI. Y YaCTKH 0TOOpa MPoO JOKHBI ObITh
CXOJHBIMU II0 COCTABY IIOYBBI,

pacTUTEILHOMY IIOKPOBY U YPOBHIO 3aJIeTaHUsl TPYHTOBBIX BOJ.

@®OHOBBIE y4aCTKU (KOHTPOJIb) JOJKHBI HAXOUTHCS] BHE 30HbI

NENCTBUS 3arps3HEHHUS.

3. Ha yuacTkax 3akiajibIBatoTCs IpoOHbIe tuiomanaxku. Ha

MPOOHBIX IIIOMIATKAX U3MEPSAETCS TOJIIKMHA MOJICTHUIIKH U CTENIEHb Pa3NIOKEHUSI OPraHUYECKUX
OCTaTKOB IOJICTUJIKU KaK

KOCBEHHOT0 MOKAa3aTelsl aHTPOIOTeHHOTO 3arpsI3HEHUS TTOYB.

4. C mpo6Hoi1 myomaaky 6epyTcs MOYBEHHBIE MOHOIUTHI

pazmepoM 20%20 cM ¢ rinyounst 0-5 cm u 5—10 cm (He MeHee

3 Ha y4acTOK ¢ Ka)K70M IiTyOuHbI, ONTUMalbHO — 110 10).
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5. Pa36op MOHOJIUTOB OCYIIECTBISETCS JTMO0 HA MECTE

(Ha K1eeHke), 0o B 1abopaTopuu (MOHOJIUT MIOMEIIAETCS B

[AKET ¥ TPAHCHOPTUPYETCSI B TaOOPATOPHUIO).

6. MoHonut pa3dupaeTcs Ha HeOObIINE MOPIUHU, KOTOPHIE TOHKUM CJIOEM PacCIpeesiFoTCs M0
MOBEPXHOCTH J1abOpaTOPHOTo cToia (KieeHk ). M3 ¢i105 mouBbl MMHIIETOM OCTOPOKHO
BBIOHpAIOTCSl OOHAPYKEHHBIE 107K/IEBBIC YEPBH.

7. BpiOpaHHbIE C MOHOJINTA J105K/IEBBIE UEPBU B TCUECHUE

qaca NEPECYNUTHIBAIOTCS U B3BEIIUBAIOTCSL.

8. PaccunThIBatoTCsl yCpelHEHHBIE [TOKA3aTeIN YUCIEHHOCTH (3K3./M2

) u 6uomaccsl (/M2

) TO’KJIeBbIX YepBel Ha

y4yacTKax, 10 KOTOPhIM JAaeTCsl CPaBHUTENbHAs OLIEHKA YPOBHS

3arpsi3HEHUs MOYB.

ITo oxOHYaHNHM OLIEHKH PEKOMEHAYETCS BEPHYTh U3BJICUYECHHBIX JOXKAECBBIX UEPBEW HAa MECTA B3SATHUS
MOHOJIMTOB.

Xoxa paboTsl

1. BbiOpaTh HECKOJIBKO YYacTKOB, [TO/IBEPKEHHBIX B

pa3HOl CTENEeHH aHTPOIIOT€HHOMY 3arpsA3HEHUIO (YAaJI€HHOCTh OT UCTOYHHUKA TOKCHYECKUX
BBIOPOCOB, OT KPYITHOM

TPAHCHOPTHOM MarucTpaau u T.1.).

2. 3a7105KUTh MPOOHBIE TUIOIIAKH U BBIMOJIHUTH OTOOP

IIOYBEHHBIX MOHOJIMTOB.

3. IlpoBecTu y4deT TOXKIAEBBIX YEPBEN U3 TOYBEHHBIX

MOHOJIUTOB. Pe3ynbTarhl yuera 3anecTu B Tabnuiy 17.

4. CpaBHUTH MOTYYEHHBIC TAHHBIE MEXTY COOOH U C

KoHTpoJieM. CrenaTh BHIBOJbI 00 YPOBHE 3arpsi3HEHHS M0Y-

BbI AaHTPOIIOT€HHBIMH BBIOpOCaMH. Y CTAHOBUTH KPUTHUYECKYIO

¥ HOPMaJIbHYIO YUCIIEHHOCTh U OHOMaccy JOXK/AEBBIX YepBei

JUTSL pa3HbIX YPOBHEH 3arpsA3HEHUS U JJI YUCTHIX MOYB.

Tabmuma 17



JlaHHbBIE y4yeTa JOKIEBBIX YepBEil
No

ydacTka

No

poObI

UYucno uepeit (3k3./M2

)

Macca uepseii (1/mM2

)

[Ipumevanus

Cpennee aiis

ydacTka

5. IMoctpoutk rpaduKu KOTUIECTBEHHOTO H3MEHEHUS

YHUCIIEHHOCTH U OMOMACCHI JOKACBBIX YEPBEHl B 3aBUCUMOCTHU OT INIYOUHBI M YPOBHS 3arpsi3HEHUS
no4B (yAaJICHHOCTH

OT UCTOYHUKA 3arpsI3HEHUS).

6. Pe3ynpTaTel uccieoBaHus 3aHECTH B TeTpazbllerns: onenka 3arps3HeHus: atMocQepsl 1o
XapakTepy MOBPEKICHUI XBOM COCHBI OOBIKHOBEHHOM.

O6opynoBaHue: MHJUTUMETPOBAst Oymara, THHelKa, OFOKCHI JUIst cOOpa XBOMHOK, ITHHIIET,
OMHOKYJISP.

Xox paboTsl

1. BeibepuTte nBa yuacTka mapka, Jieca Ui CKBepa,

[10JIBEP>KEHHbIE PA3HOM CTENEHU aHTPONOIr€HHOMY 3arpsi3HEHHUIO (YJaJIeHHOCTh OT UCTOYHHKA
TOKCHYECKHX BHIOPOCOB,

OT KpYIHOM TPaHCHOPTHOW MarucTpajy u T.11.).

2. 3a10KuTh NMPoOHBIE TUIOMAAKUA. OLIEHUTh UX OJIU30CTh

K TPAHCIIOPTHBIM MAarucTpajsiM U CTENIEHb BbITAIITIBAHUS

TUTOMIAIKH.

3. BriOpaTh MO/I€TIBHBIE IEPEBbs U OTOOPATH MOOETH

npouuioro rojaa. Caenarpb OLEHKY YKclia XBOMHOK Ha mooerax.

4. Pe3ynbTarhl 00CiI€I0BaHUS 3aHECTH B TaOJIHUILY.

5. Otobpath ¢ MOOETOB XBOMHKHU M paclpesleuTh UX 110

CTETEHH MOBPEXKICHUS U yCbIXxaHUsl. Pe3ynbTaThl 3aHECTH B TaOIUIly

6. JlaTh cpaBHUTENBHYIO OLICHKY 3arpsi3HeHHs aTMoc(depbl Ha 00C/IeJOBAaHHBIX yUacTKaXx.

7. Pe3ynbTatel nccienoBaHusl OpOPMHUTH B TETPaIH.

JlaGoparopHas padora Ne 7

buovHaukanus 3arpsa3HeHus atTMoc¢epHoro Bo3ayxa ¢ NOMOIUbLI0 JTHIIANHUKOB

[lenb: OLIEHUTH FKOJIOTUYECKOE COCTOSIHUE aTMOC(EepHOH

Cpeapl TI0 IPOEKTUBHOMY TIOKPBITHIO CTBOJIOB JIEPEBHEB JINITAMHUKAMHU B ONPEACTICHHOM Y9acTKe
ropoja.

OOGopynoBaHue U MaTepUAIIbI: aTJIac-ONPeIeTUTETh

JUIIAHUKOB, pyJIETKa, JTyIa, HOXK, Ipo3padHas majeTka, EMKOCTH s cOopa JHIIAitHUKOB.
JIMmaifHUKH OTHOCSTCS K HanOoJiee YyBCTBUTEILHBIM

BUJIaM, OCTPO pearupyroliuM Ha 3arps3HeHue atMochepbl

TOKCUYHBIMU BBIOpOCAMU, 0COOEHHO CO/IEP KAIIMMU CEpPHUCTBIN ra3. OTa crenuduka yacto
UCTIONIb3YeTCs [yl OMOJIOTHYECKON MHIMKAIMY 3arpsi3HEHUs] aTMOC(EPHOTO BO3TyXa
IPOMBITIIJICHHBIMHA BEIOPOCaMH.

JInmaitHuKH — cBoeoOpa3Hble CUMOMOTHYECKHE OPTaHU3MBl, CIIOEBUIIE KOTOPBIX 00pa30BaHO
rpuboM (MUKOOHOHTOM) U BOJIOPOCIIBIO ((PUTOOMOHTOM) C MpeodiialaHueM B

OOJBIIMHCTBE ClTyyaeB nepBoro. IIockoabKy ci0eBullle U III00BbIE TeNa JIUIIAHHUKOB IpHOHBIE
10 CBOEH TIPUPOJIE, COBPEMEHHAs CHCTEMAaTHKa PACCMATPUBAET ATY TPYIITY B 0OIIEH



CUCTEeMeE LlapcTBa rpru00B B KaueCcTBE JTUXECHU3UPOBaHHBIX rprOoB. [logasstomniee 60IbIIMHCTBO
JUIIAHUKOBBIX TPHOOB OTHOCSTCA K Klaccy Ascomycetes — CyMYaThIX rpruOoB, 00pa3yromux B
pe3ynbTaTe MOJIOBOTO MPOIIecca CIOPHI (aCKOCTIOPHI),

Pa3BUBAIOIINECS B THMEHUAIBHOM CJI0€ II00BBIX Tell. DOTOCHHTE3UPYIOIINE KOMIIOHEHTHI
JUIIaHHUKOB OTHOCSITCS] MPEUMYILIECTBEHHO K oTAenam 3eneHbix (Chlorophyta) miu cuneseneHbx
(Cyanophyta) Bogopocneit. Bomopocib cHabxaet

rpud CO3/IaHHBIMHU €10 B Ipoliecce GOTOCUHTE3a OPTaHUYECKUMU BEIIECTBAMH, a MOJIy4YaeT OT HEero
BOJly C PaCTBOPEHHBIMH MUHEPAIbHBIMU cOIsiMH. Kpome Toro, rpu6 3amumaer

BOJIOPOCIIb OT BBICHIXaHUSI.

KommuiekcHast nmpupo/a TUIIaiHUKOB MTO3BOJISIET UM MOJIy4YaTh MUTaHUE HE TOJIBKO U3 MTOYBbI, HO
TaKXe U3 BO3/yXa,

aTMoc(epHBIX 0CaIKOB, BJIarM POCHI M TYMaHOB, YaCTHUII MbLIH,

ocefarouieil Ha cioeBuule. JIMMaiHUKY OTHOCUTENBHO HEMPUXOTIUBBI K CyOCTparTy, OAHAKO
OOJIBLIIMHCTBO BUIOB 00JIaaeT

U30MpaTeNbHON CIIOCOOHOCTHIO U TIOCEINISETCS Ha OTNpeIelIeHHOM cyOcTpare (Ha U3BECTHSKAX,
KBaplax, Kope JIepeBbEeB WU

THUIOIIEH peBecHHe, Ha HEMOABM)KHO JISKAIIUX MPeIMETax

U3 CTEKJIa, KOXKHU, JKene3a U mp.). JnmaitHuku TpedoBaTenbHbI

K CBETY, MOTYT MIEPEHOCUTH 3aCyXY, HO HY)KJAIOTCS XOTs ObI B

NEePUOANYECKOM YBIAXKHEHHH, TaK Kak npoiecc GoTOoCUHTE3a

U JIBIXaHUSI UACT JIIIH BO BIIAYKHBIX CIIOCBHIAX.

[To Tumy cnoeBuIa IUIIAHHUKY ACTSAT HA HAKUITHBIE

(KOpKOBBIE), JINCTOBATHIE, KyCTUCTHIE.

HakurmHble — UMEIOT CIIOeBHILE B BUJE TOHKOH (TJ1a Ko

WM 36PHUCTOM, OyropYaToil) KOPOYKH M OYCHB IDIOTHO CPACTAIOTCS ¢ cyOcTpaToM (KOpoi,
KaMHEeM, TIOYBOI1), OTJEIUTD UX

0e3 MOBPEXICHUI CyOCTpaTa HEeb3sl.

JlucroBatrbie — UIMEIOT BHJI MEJIKUX YEIIyeK WM IUIACTUHOK, MTPUKPEIUISIFOTCS IyYKaMHi TPHUOHBIX
rud (pu3ouaamMun) u

JIETKO OTJIENSIFOTCS OT CyOcTpara.

KyctucTpie — IMEIOT BU TOHKHX HUTEH MM 00JIee TOJICTHIX BETBSIINXCS KyCTUKOB,
HNPUKPEIUIAIOUINXCS K cyOcTpary

CBOMMH OCHOBAHHUSIMHU.

HanOonee ycTONUMBBIMU K 3arpsS3HUTEINSAM SBISIIOTCS

HAKUTHBIE TUIIAHHIKH, CPEAHEYCTONYNBEI JTUCTOBATHIE, a CJ1a00yCTONYHUBHI KyCTHCTHIE
JIMIIAWHUKH.

OnupuUTHRIE TUIIAHHUKH MTPEIIOYUTAIOT CTaphIe IEPEBbs, IPUYEM JIJIsl HUX UMEEeT 3HaYCHHE
MOBEPXHOCTH KOopbl. Ha

KPYIMTHOOYTPUCTON KOpE CTaphIX AEPEBHEB OOBIYHO CENATCS KyCTUCTHIE BHIIBI, PEXKE BCTPEUAIOTCS
JUCTOBATHIE U HAKUITHBIE.

Ha cnaboMopmiHICTOH KOpe MOJIOBIX JEPEBHEB PACTYT JTUCTOBATHIE U HAKUITHBIE BH/IBI, 4 HA
IJIaIKON KOpe MOCENSI0TCS B

OCHOBHOM HAKHITHBIC JIMIITAHHUKH.

B psne paboT nmokazaHo, 4TO ¢ TOMOIIBIO JIMIIAWHUKOB

MOYKHO TIOJTy9aTh BIIOJHE JJOCTOBEPHBIE TaHHBIE 00 ypOBHE

3arps3HeHus Bo3ayxa. [Ipy 3TOM MOXKHO BBIACTUTD IPYIITY

XUMHYECKHX COSAMHEHUH 1 DJIEMEHTOB, K JIEHCTBUIO KOTOPBIX

JUIIAHHUKK 001a/1al0T CBEPXITOBBIIIEHHONW YyBCTBUTEIBHOCTBIO: OKCH/IBI CEPHI U a30Ta, GTOPO-U
XJIOPOBOJIOPOJ, & TAKIKE

TSDKEJIble MEeTaJIbl. MHOTHE TUIIAHUKY TOTUOAI0T IPU MasleiieM 3arpsi3HeHUH aTMOC(epsl
ATHMH BEIIECTBAMH.

[Tponenypa onpeneneHus KadyecTBa BO3/1yXa C MOMOIIBIO JUIIAHHUKOB HOCUT HAa3BaHUE
JMXEHOWH/IUKAIINH.

Xoxa paboTsl



1. BeiOpath 1Ba yuacTka jieca (mapka) ¢ mpuMepHO
OJIMHAKOBBIM KOJIMYECTBOM JIEPEBHEB B HEMOCPEACTBEHHON
O6mm3ocTH oT aBToMarucTpainu (Nel) u Ha paccrossaun 200—
300 m ot Hee (Ne2).

2. OT™MepuTh yyacTku 1momaaso 10x10 M, moacuuTaTh

Ha HUX KOJIMYECTBO JCPEBHEB.

3. I3roToBUTH MPO3PAUYHYIO CETKY M3 IJIOTHOTO MOJIUATUIIEHA B BUE kKBaapaTa 20%20 cwMm,
pasneneHnyto Ha 10

yacTel ¢ kaxaou croponsl (100 kBagpaTHKoB).

4. IIpunoxuTh NPO3PAYHYIO CETKY IUNIOTHO K CTBOIIY
nepesa Ha Bbicote 0,3—1,3 M. [TogcunTaTh KOTUYECTBO
KBaJIpaToOB C JINIIAITHUKAMHU.

5. IloxcunTtars KOJUYECTBO BCEX BUJIOB JIMIIAWHUKOB

MOJ] TPO3PAaYHOI CETKOM.

6. [Togcuntarh KOJIMYECTBO JIMIIAWHUKOB JOMUHHUPYIOHIETro Bujia. CTEeHb MOKPHITUS
JUIIaiHUKAMU CTBOJIOB JIEPEBbEB BBHIPAYKAETCS B MPOIICHTAX.
7. 3aMoMHATH TAOIHUITY .

8. C moMoIIpio TaOIHIIBI OLEHUTH KAaYeCTBO BO3AyXa, UCHONB3Ys cpennue 3naueHus (10 nepeBbeB)
Yucia BUAOB JIMIIAWHUKOB, CTETIEHU MOKPBITHS U OOIIET0 KOJIMYeCTBa
JUIIaHHUKOB Ha Ka)X/I0M HCCIEAYEMOM JIEPEBeE.

Tabmuma 18

Orenka KayecTBa BO3/1yXa MO MPOEKTUBHOMY MOKPBITHIO
CTBOJIA JIepeBa

[TopsimkoBbIif HOMED JepeBa

12345678910

CreneHb NOKPHITUA JTUIIAHUKAMU, Yo

KonuyecTBO BHAOB JUIIATHUKOB

KonnuecTBo nuIIaliHUKOB JOMUHUPYIOIIETO

BUJIA

Taomuua 19

[IIxana kayecTBa BO3yXa MO MPOESKTUBHOMY

MOKPBITUIO JIMIAHHUKAMU CTBOJIOB JIEPEBHEB

Crenenn

TOKPBITHS

Yucno BUIOB JTUIIAITHUKOB

Yucno TUIaiHUKOB JOMUHAHTHOTO BHJIA

Crenensp 3arpsa3HeHUs

> 50%

>5>5

6-51 30Ha

OuyeHb YUCTHIN BO3/IYX

3-5>5

5-51 30Ha

Yuctelit BO3AyX

2-5 <5 4-s130Ha

OTHOCUTENBHO YUCTHIN BO3AYX

20-50%

>5>5

>2<5

3-1 30Ha

YMepeHHoe 3arpsi3HeHHe

<20%

3-5<5

2-51 30Ha



CunbHOE 3arps3HEeHHE
0-2<5

1-s1 30Ha

OueHb CUIIBbHOE 3arpsi3HEHUE

JlabopaTtopnast paGora Ne 8
BuouHauKaNMA TOKCMYHOCTH NPUPOIHBIX BOJ € NIOMOLILIO AadHUH

Llenb. [To3HaKOMHUTBCS C BHEIIHUM, BHYTPEHHHM CTPOCHHEM aHUH KaK TeCT-00beKTa.
N3yunTh U OCBOUTH METOAMKY OIPECIICHUS] TOKCUYHOCTH BOJ.

Teoperuueckue nonoxxkenus. JlahHuu OTHOCITCS K BETBUCTOYCHIM padkam. VX MOKHO
BCTPETHUTH B CaMbIX Pa3HOOOPA3HbBIX BOJOEMax (JIy:KH, IPY/bl, KaHaBbl, 03epa). [lutaroTcs
OOUTAIOIIMMH B MIPECHBIX BOJAX MEIbYaUIIIMMU OpraHU3MaMHU: BOJOPOCISIMH, HHPY30pHsi-
MU U Ap. Pauku 4acTo UCNONIB3YIOTCS B KaUeCTBE TECTOOBEKTA JJIs OIPEACICHUs TOKCHYe-
CKHUX 3arpsi3HHUTENCH BoJbl. Jladaus — yno0HbIN 1a00paTOpHBI 00BEKT, TaK KaK OHA MPO-
3payHa.

JadHuu MO3BOJISIOT ONPENeNUTh TOKCHYHOCTD KaK CTOYHBIX, TaK U MPUPOAHBIX BoJ. [Toka-
3aTesieM OCTPOM TOKCUYHOCTH sABJsieTcsa rubeinsb 50 % u 6onee nadHuil B aHaIU3UpyeMoit
BOJIE 10 CPAaBHEHUIO C KOHTpoJIeM B TeueHue 24, 48 u 96 u.

Ob6opynoBanue: KyJbTypa JadHUI, MUKPOCKOIIBI U IpenapoBalibHble HA0OPhI, TOKCUYHBIH
pacTBop (Iuxpomar kanus), yamku lerpu, xumuueckue crakansl (50 u 100 mi).
MeToarKa MOCTaHOBKH OIIBITA.

[TpuroroBnenue KynbTypsl fadHui. s OMOMHINKAIIMN TOKCHYHOCTH BOJ HEOOXOAUMO
UMETb KyJIbTypy Aaduuil. McxoaHblil MaTepual MOKHO IpUOOPECTH B CIIELMATIBHBIX yupe-
KACHUSIX WM UCIIOJIb30BaTh CBOIO KYJBTYPY, HO B IIOCJIEIHEM Cllydae Pe3yJbTaThl HE CUM-
TAOTCS JOCTOBEPHBIMH.

[Tpu xynpTHBHpOBaHNU AadHU OEpyT BOJAOIPOBOIHYIO BOLY, OTCTOSIHHYIO HE MEeHee 7 Cy-
TOK ¥ HACBHIIIEHHYIO KUCIOpooM (He menee 6,0 mr/m), ¢ pH = 7,0-8,2; )xecTkoCTh o011ast —
3—4 mr/m.

KopMom cityxat 3eseHble BOJIOPOCIH (XJI0peiuia) U XJ1eOoneKapHble APOAOKH.

Jpoxoky mpUroToBIsIOT Tak: 6epyT 1 r cBexux win 0,3 T BO3IYIIHO-CYXHUX APOXKIKEH, 3a-
auBaroT ux 100 M quctuimpoBaHHOM BoJbl. [Tocne HabyxaHus APOKKH TIIATENIBHO Ie-
PEMEIINBAIOT, JAlOT OTCTOSIThCs B TedeHne 30 MuH. Mcnoiabp3ytoT TONbKO KUAKOCTb, KOTO-
PYIO 100aBISIOT B COCYABI C JapHUAMU B KOJMUecTBe 3 M Ha 1 J1 BOABI.

Kopwmsit naduuii 1-2 pa3a B Henento. 3eseHble BOAOPOCIA MOXKHO MMPUOOpecTH B 1abopaTo-
PUSIX M XpaHUTh B XOJNOAWIbHUKE (CPOK XpaHeHHs 14 CyTOK).

B xuaxocts ¢ qagHUAME BHOCAT | MJI cycrieH3un BOoIopociiel Ha 1 J1 BOJBI.

Jlnis KynbTUBUPOBaHUA Aa(HUN HCIIONB3YIOT CTEKIISIHHBIE COCYAbl EMKOCThIO 3-5 II.
Hauanpnas mmotHocts naduuii ot 6 10 10 ocobeit Ha 1 1. Uepes 5-7 cyTok B cocyabl J0-
0aBISAIOT BOJY AJIS albHENIIEro KyJIbTUBUPOBaHUA. B moMeenuu, rjie HaxoquTces KyJb-
Typa AadHUi, HE TOJKHO OBITh BPEAHBIX FA30B U NapoB, onTUMalbHas Temnepatypa 20 °C,
ocBeleHue paccesiHHoe 12-14 4 B cytku. [locyny MoOrOT BOAOl ¢ MUTHEBOM COJOU, ApyTHeE
MOIOIIHE CPEJICTBA HE PEKOMEHIYIOTCS.

OT160p npoObI BOABI [T aHANM3a. J{71s aHan3a Ha TOKCUYHOCTh OepyT Boay o6beMoM 1o 1
1. Bpems ot Havasna 3a6opa /10 omnbITa He JOJHKHO MPEBBIIIaTh 6 4acoB, a TeMIepaTypa Xpa-
HeHus 4 °C. B3satyio Bony GuabTpyroT uepe3 pUiIbTpoBaIbHYIO0 OyMary 1 3ajJuBaioT B €M-
KOCTb /1151 OMOTECTUPOBAHMUSI.

ITpoBenenue onslra.

1. Ha npeaqmMeTHOM CTEKJIe pacCMOTPETh U 3apUCOBATh CTPOEHUE MPECHOBOJHOTO padyka —
napuuu. Haiitu 1 moamucaTs OCHOBHBIE OpTaHbl.

C nomol1pI0 KarneabHUIb BEIOEpUTE OJIHY WK BE 0cOOM AaHUM U3 cOCYya C KYIbTYpOou U
MOJIOKHUTE UX Ha MPEIMETHOE CTEKIIO. Y JauTe KaKk MOKHO OOJIbIIE BOBI C IPEIMETHOTO
CTEKJIa, OCTABUB POBHO CTOJIKO, CKOJIbKO HY>KHO, YTOOBI Ja)HUM OCTaBAIHUCh KUBBIMH.



JIBuKeHHe KUBOTHBIX MOXKHO 3aMEJIUTh, MOJ0XKUB HECKOJIBKO BaTHBIX BOJIOKOH IOJ IO-
KpoBHOE CTeKIO0. [To0kKuTE MpegMeTHOE CTEKIIO MO MUKPOCKOI C MaJIbIM YBEIMYEHUEM U
C TIOMOIIIBIO PUCYHKA ONPEEIUTE OCHOBHBIE YacTH JadHUU.

2. IlpuroToBUTH KOHTPOJIBHYIO U OTIBITHYIO KYJbTYphI fJadHuii. bepyt 3 cocyna st uccre-
JyeMoi BoJibl U 3 cocy/ia AJisi KOHTPOJIbHOM MpoOkl, He coaep KaIlel TOKCHYECKUX BEILIECTB.
Hanusator B Hux 1o 100 mu1 uccienyemMoi 1 KOHTPOJIBHOM BOJbl. B KauecTBe KOHTPOJIBHOM
MO>KHO HCIIOJIb30BaTh BOJONPOBOHYIO BOJY C OTCTAaUBaHUEM B TeUEHUE 7 CYTOK.

B kaxnpriii cocyn momeriaroT mo 10 naduuii. X mepeHoCsAT CTeKIITHHON TpyOKO# a1ruaMer-
pom 5-7 mm. HabmronaroT 3a X010M 3KcniepumMenTa uepes 24, 48 nwiu 96 4. Jlapuwuit Bo Bpe-
Msi DKCIIepUMeHTa He KopMsT. [lociie okoHUaHus SKCIIepUMEeHTa POU3BOIAT MOJCUET Aad-
HUHl. BeoKkuBIIMMYU cunTaroTes AadHUN, €CM OHU CBOOOTHO TUIABAIOT B BOJIE MJIHM BCILIBI-
BalOT CO JTHA COCYJia HE Mo3/Hee 15 ¢ moce ero Jerkoro NoKauuBaHus.

ITpoBenenue noacuera: Pe3ynpraTel 1ocie 3 MOBTOPEHUH CKIIAIbIBAOT, HAXOIAT CpEIHEE
apudMeTnyecKoe KOJIUYEeCTBO BRDKUBIINX JadHUN B KOHTpoJIE U onbiTe. [l pacueTa npo-
1eHTa THOenu 1adHui B OMBITE MO0 OTHOIIEHHUIO K KOHTPOJIIO UCTIONB3YIOT opmyiy: X -
XPpX x 100 %, rne X — cpeanee apumMeTHuECKOE KOJINIECTBO BEIKUBIIUX NadHUN B KOH-
Tpone, A3 — cpenHee apuPpMETHIESCKOE KOJIMYSCTBO BEIKUBIIUX Ja(hHUMN B OIIBITE.

[Tpo6a BobI OIICHUBAETCS KaK TOKCHYHAs, €cliu 3a 24 4 ombITa B Hell rudHet > 50 % nad-
HUU 110 CPABHEHUIO C KOHTPOJIEM.

Crenaiite BBIBOJI O TOKCUYHOCTH BOJIBL.

Ilpumepnvie mecmoewie 3a0anus

1. Onpenenenue TepMUHA «OUOMHIUKAITHS:

A. Vcrionp30BaHMe KUBOTHBIX [UII OOHAPY)KEHUS 3arpsi3HUTENICH WM JIPYTUX areHTOB B OKpYXa-
I0IIIeH cpene

B. Ucnonp3oBanne 0cob0 YyBCTBHTEIBHBIX OPTaHU3MOB Uil OOHAPY)KEHUS 3arps3HUTENCH WIn
JIPYrUX areHTOB B OKpY>KaroUleil cpejie

C. Hcnonp3oBaHue pacTeHUN 7151 OOHAPY)KEHUS 3arpsi3HUTENICH WM IPYTHX areHTOB B OKPYXKaro-
mIeu cpeae

J. Vicnonp3oBanue TUIIANHUKOB U1 OOHApPY>KEHUS 3arpsi3HUTENENH WU APYTUX areHTOB B OKPY-
JKarouIen cpene

E. ObnapyxeHue 3arpsi3HATENEH WIHM IPYTUX areHTOB B OKPYXKAIOIIeH cpere

2. Metop OlIeHKH aOMOTUYECKUX U OMOTHYECKUX (PAKTOPOB MECTOOOMTAHHS TIPH MOMOIIN OHOJIO0-
THUYECKHX CUCTEM:

A. buonnnukamnus

B. MonuTtopuHr

C. buotectupoBanue

D. buomoaenupoBanue

E. HaGmonenue

3. OOHapyxeHHue W OmpeaesieHne OHOJOTUYECKH W IKOJOTHYECKH 3HAYMMBIX AHTPOIOTCHHBIX
HArpy30K Ha OCHOBE PEaKI[Mi Ha HUX >KHUBBIX OPTaHU3MOB M UX COOOIIECTB:

A. buonnaukarnus

B. Mouutopunr

C. buorectupoBanue

D. buomonenupoBanue

E. Ha6monenue

4. Meron oOHapy>KEHUSI U OLIEHKH BO3JIEHCTBUS aOMOTUYECKHX W OMOTHYECKHX (HhaKTOpOB Ha KU-
BBI€ OPTaHU3MBI ITPU TTOMOIITH OMOJIOTUYECKHX CHCTEM:

A. buonnnukamnus

B. MonuTopuHr



C. buorectupoBanue
D. buomonenupoBanue
E. HaOmroneuune

5. Cucrema HaOIIOICHUI, OLIEHKU U TIPOTHO3a JIOOBIX U3MEHEHH B OMOTe, BEI3BAHHBIX (PakTOpamu
AHTPOIIOTEHHOTO MPOUCXOXKICHUS

A. buonHnukanus

B. Monuropunr

C. buorectupoBanue

D. buosnornueckuit MOHUTOPUHT

E. Habmonenune

6. buomornyeckue OOBEKTHl (OT KIETOK M OHMOJOTHYECKHX MAaKPOMOJEKYNI JO 3KOCHUCTEM
U Ouocdepsl), UCTIOIB3yEMbIE [T OLCHKH COCTOSHHS CPEJIbI:

A. DHeMuku

B. PenukTsl

C. JloMuHAHTHI

D. buonnaukatopsl

E. DnuduxaTtopsl

7. Opranu3Mbl WIH COOOIIECTBA OPTAaHU3MOB, JKU3HCHHBIE (DYHKIIMHA KOTOPBIX TaK TECHO KOPPEIIH-
PYIOT C onpeieiecHHbIMU (haKTOpaMU CPeJibl, YTO MOTYT MPUMEHSTHCS JIJISl KX OLICHKH:

A. DunemMuku

B. Penukthol

C. JloMuHAHTHI

D. buonnaukatopsl

E. Dnuduxartopsl

8. buonHauKaTOphl, KOTOPBIX MCIONB3YIOT JJI OLIEHKH KauecTBa BO3AyXa, BOJAbI UJIU MOYBHI B Jia-
OOpaTOPHBIX ONBITAX:

A. DHIEMHKHU

B. Penukrsl

C. JloMuHAHTHI

D. Tect-opranu3mMsl

E. Dnuduxartopsl

9. D10 He sABNsAETCS KPUTEPUEM BbIOOpa OMOMHAMKATOPA:

A. MOHUTOPUHTOBBIE BO3MOKHOCTH (TIOCTOSTHHO MPUCYTCTBYIOIIMN B IPUPOIE€ OOBEKT)
B. Hanexxnocts (ommbka <20%)

C. Ilpocrora

D. BeicTpslii oTBET

E. MenneHHbI1 OTBET

10. Crenenp peakuuy OMOMHIMKATOPA Ha OKa3bIBA€MOE Ha HETO BO3CHCTBHE CO CTOPOHBI KAaKOTO-
TO BEMIECTBA, (U3MYECKOTO WJIH OMOJOTHYECKOTO (hakTopa JIMOO CO CTOPOHBI OKPYXKAIOIIEH ero
CpEeIIbI B LIETIOM:

A. Ilpucnoco0aeHHOCTh

B. CoBMecTumocThb

C. UyBCTBUTEIBHOCTD

D. BepkuBaemoctsb

E. Paznpaxumocts

11. buonnaukatop o01amaeT XxapakTepHOM JIJIsi KaKOro-JIMOO0 OMPEEIICHHOTO CTPECCOpa PEaKIMe:
A. BuOMHIUKATOP KOMILJIEKCHBIN
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B. buonHaukatop KOCBEHHBIN

C. buounnaukarop HecrienupUIecKuit
D. buonnaukaTop npsimoit

E. buonnaukaTop crnenuduyueckuii

12. V nanHOro BHJa OMOMHAMKATOPA PEAKIUsl BhI3BAHA HEIIOCPEICTBEHHBIM BO3JICHCTBUEM BHEIII-
Hero (akTopa:

A. BuoMHIMKAaTOP KOMILJIEKCHBIN

B. buonHaukatop KOCBEHHbIN

C. buonnaukarop Hecnienupuaeckuit

D. buonnnukaTop npsamMoiu

E. buonnaukarop cnenupruyecKkuii

13. Opranusm 3TOro MHAMKATOpPA pearupyeT OJHOTHUIIHO HA JCHCTBHE OJHOTO WJIM HECKOJIbKUX
CTPECCOPOB, WIH UX COUECTAHUM:

A. BuonHIUKaTOP KOMILIEKCHBIN

B. buonnaukaTtop KOCBEHHBIN

C. buonnaukaTop Hecnenupuaeckuit

D. buonnnukaTop npsamoi

E. buonnaukarop cnenupuyecKkuii

14. YV nanHoro Bujaa OMOMHIMKATOpa Peaklus Ha CTPECCOBOE BO3/EHCTBHE BO3HUKAET 4epe3 CHU-
CTEMY OIIOCPEIOBAaHHBIX B3aUMOCBS3aHHBIX PEAKIMI U HAIIPSIMYIO HE CBS3aHA C 9TUM BO3JCHCTBU-
eM:

A. BuOMHIUKATOP KOMILJIEKCHBIN

B. buonHankaTop KOCBEHHBIM

C. buounaukatop HecrienupuyecKui

D. buonnaukarop npsiMmoun

E. buonnaukatop cnenupuueckuii

15. buounnukarop 0061aaeT ycTONYMBON CBA3BIO C OOBEKTOM HMHIUKALMU TOJBKO Ha KaKOM-TO
OIIPEIETICHHON TEPPUTOPUN:

A. BuonHIMKaToOp OTpULIATENIbHBII

B. buonHIukaTop noyoKuTeIbHbIN

C. buonHaMKaTOP JTOKATHHBIN

D. buonHaukarop naHapeaabHbIN

E. buonHaukatop peruoHaIbHbIN

16. buonHIUKATOP COXpaHSIET €AMHOOOPA3HYIO CBA3b C 0OBEKTOM UHIMKAIIMU Ha BCEH TEPPUTOPUH,
B [IpeZiesIax KOTOPOM OH BCTPEUAETCs, T. €. B IIPEeNax BCEro apeana:

A. BuonHIMKaTOp OTpULIATEIbHBIN

B. buonHIukaTop noyioKuTeIbHbIA

C. buonHaMKaTOP JTOKATHHBIN

D. buonHaukarop naHapeaabHbIN

E. buonHaukarop peruoHaIbHbIN

17. buonHanKaTop COXpaHsAeT CBOC 3HAUYCHHE JIUIIH B MIPEAENIax OJHOW MM HECKOJIBKUX oOyiacTen
CO CXO/IHBIMU (PM3UKO-XUMHUYECKUMH YCIOBUSMHU:

A. BuoMHIMKAaTOp OTpULIATENIbHBII

B. buonHaukaTop MmojoKUTEIbHbINA

C. buonHIMKATOP JTOKATHHBINA

D. buonHnukaTop naHapeajibHbIN

E. buonHaukatop peruoHaIbHbIN



18. buomHaMKaTOp XapaKTepU3yeTcs YBEIWYEHHEM pPEaKIUu (KOJIMYECTBEHHBIX XapaKTEPUCTHK)
MpU HApaCTaHUM CTpecca:

A. BuoMHIUKATOP OTPULIATEIIbHBIN

B. buonHaukaTop rnonoKuTeIbHbIA

C. buonHIMKAaTOp JIOKAIbHbBIN

D. buonnukaTop naHapeajbHbIN

E. buonnaukatop peruoHaJIbHbII

19. buonHauKaTop XapakTepU3yeTCs YMEHbIICHUEM peaklUU (KOJIMYECTBEHHBIX XapaKTEPUCTHK)
IIPU HApACTaHUH CTpecca:

A. buouHukaTop oTpULIaTEIbHBII

B. buonHaukatop noyioKuTeabHbIA

C. buonHauKaTOp JIOKAJIbHBIN

D. buonnaukaTop nmaHapeajibHbIi

E. buonHaukaTrop peruoHaIbHbIN

20. IlepeBoa ¢ maTuHCKOTO s13bIKa ciioBa Indicator:
A) ykazatenb

B) noxazarens

C) HabmroeHue

D) yerpoiicTBo o HaOII0AEHUIO

E) nepexntouarens

21. YUto noka3pIBatOT HHAUKATOPHI?

A) B KakOM HalpaBJICHUH JIBUKETCSI CUCTEMA: COBEPIICHCTBYETCS, JErPaAupyeT UM K€ OCTAeTCs
NpexKHEN

B) kak pa3zBuBaercs s3kocuctema

C) xak pa3BHBAETCs COLIMOIKOCHUCTEMA

D) cucremy ycTpoiicTBa 110 HaOJIOIEHUIO U IPOTHO3UPOBAHUIO

E) kak pa3BuBaTbCs 4EJIO0BEUECTBY

22. ’KuBble OMOMHIUKATOPHI UMEIOT psfl MPEUMYLIECTB MEepes XMMUYECKMMH METOAAaMHU OLEHKH
COCTOSTHHSI OKPY’Karolen cpeaibl. UTO He OTHOCUTCS K JAHHBIM MPEUMYIIECTBAM:

A. OHM CyMMUPYIOT Bce 0€3 UCKIIIOUEHHsI OMOJIOTHUECKH BaXKHbIE JaHHBIE 00 OKpY’Karollel cpene
1 OTPAXKAKOT €€ COCTOSIHUE B LIEJIOM

B. B ycnoBusAX XpOHHYECKOM aHTPONOT€HHOW Harpy3ku OMOMHUKATOPbI MOTYT pearupoBaTh TOJIb-
KO Ha CWJIbHBIE BO3CUCTBUS B CUITy aKKYMYJISILIUU 03I

C. UckitouaroT He00X0AUMOCTh PETMCTPALUU (PU3MUECKUX U XUMUUECKUX MapaMeTPOB CPeJibl

D. Vka3pIBaroT yTu U MecTa CKOIUIEHUM PA3JIMYHOIO POJA 3arpsi3HEHHUN B DKOJIOTUYECKHUX CUCTE-
Max ¥ BO3MOXKHBIE ITYTH TOIIAJaHUs TUX BELIECTB B NIy YEIOBEKA

E. ®ukcupyroT CKOpoCTh MPOUCXOIAIINX B OKPYKAIOMIEH Cpee N3MEHEHUI

23. JKuBble OMOMHAMKATOPBI UMEIOT PAJl MPEUMYIIECTB NEPe] XUMUYECKUMU METOAAMU OLICHKU
COCTOSIHMS OKpYXKarolen cpeabl. YTo HE OTHOCUTCS K JaHHBIM IPEUMYLIECCTBAM:

A. [103BOJISIOT CYAUTDH O CTETIEHU BPEJHOCTH CUHTE3UPOBAHHBIX YEJIOBEKOM BEILECTB Il PUPOIbI
Y 4€JIOBEKA U MO3BOJISIIOT KOHTPOJIUPOBATh AEUCTBUE 3TUX BEILECTB

B. IloMoraror HOpMHUpOBaTh AOMYCTUMYHK) HArpy3Ky Ha 3KOCHCTEMBI, PA3JIMYAIOIIMECS MO CBOEH
YCTOMYMBOCTH K aHTPOIOI€HHOMY BO3/ICHCTBUIO, TaK KaK OJIMHAKOBBIM cOCTaB U 00BbEM 3arpsizHe-
HUN MOXET IPUBECTU K PA3IUYHBIM PEaKIUsM MPUPOIHBIX CUCTEM B pa3HBIX reorpaduueckux 30-
Hax

C. JlenaroT HeoOs3aTeIbHBIM IPUMEHEHHE JOPOTOCTOSIINX U TPYJAOEMKUX (GU3NYECKUX U XUMHYe-
CKUX METOJIOB JJIsl U3MEpPEHHsI OMOJIOTMYECKUX TapaMeTpOB

D. Vka3pIBatoT myTH U MECTa CKOIUIEHWH Pa3INYHOrO poja 3arpsA3HEHUN B DKOJIOTMYECKUX CHCTE-
Max ¥ BO3MOXKHBIE ITyTH IOIIAIaHKsl 3TUX BEILECTB B IIHILY YEJIOBEKA



E. ®ukcupyroT cKopocTh MPOUCXOISIIMX B OKPYKAIOMIEH Cpeie N3MEHEHUI

24. Yto He sBasieTcs TpeOOBaHHEM, KOTOPOMY JOJDKEH yIOBIETBOPITH OMOWHIUKATOP:
A. HU3KAs U3MEHYUBOCTD npu BBICOKOH HHI[HBPI,HyaJIBHOfI U3MEHYUBOCTHU

B. renernyeckasi 0THOPOHOCTh

C. sKoJoruyeckast miacTUYHOCTh

J1. nerkocth uAeHTU(PUKAIINY B IPUPOE

E. onepatuBHOCTD NOTY4YEHUSI HHPOPMALTUT

25. Yto He sBiseTCS TpeOOBAaHUEM, KOTOPOMY JOJDKECH YIOBJICTBOPATH OMOUHIUKATOP:
A. BBICOKas LIyBCTBI/ITeJ’IbHOCTb HpI/I HH3KOI>'I HHI[HBHI[yaHBHOﬁ N3MCHYHUBOCTU

B. reHernyeckast 0JJTHOPOTHOCTh

C. pKojiornueckas miacTUIHOCTh

J1. CTIO)KHOCTD MIACHTH(HUKAIIUU B IIPUPOJIC

E. onepatuBHOCTD NOTY4YEHUST HHPOPMALTUT

IIpumepHBbIe BONPOCHI 11l IPOMEKYTOYHOM ATTECTALIMH CTYIeHTOB:
B (popMe 3a4yeTa:

Llenu 1 3aaun OGHOIOTUIECKOTO MOHUTOPUHTA.

Buabsl MmonuTOpHHTA.

[TpuHIMIBI OpraHu3anuy OMOJIOTHYECKOT0 MOHUTOPUHTA.

Hopwma peakuuu, 3Ko0ruyeckasi BAJICHTHOCTD, aJjalTallii OPraHUu3MOB K U3MEHEHUSIM YCII0-

BUH CcpeJibl, TOJEPAHTHOCTb U PE3UCTEHTHOCTb.

buounnaukaTopsl, 6MOMapKepsl U TECT-CUCTEMBI

OO61uue nmpeacTaBiaeHus 0 OMOMHAMKALMY U YPOBHH OMOUHIUKALIUH

OcHOBHBIE TIOJIXO/IbI B OMOMHINKAITUT

[TpuHIMIBI KCIIOB30BaHUS OMOMHANKATOPOB. Buabl OMOMHIMKATOPOB

Knaccugukarus MHIMKAaTOPHBIX MPU3HAKOB.

10 [Tpunune! BEIOOpa OnonHaukaTopa. TpeboBaHus K OMOWHAUKATOPY.

11. Crneuududeckas u Hecnenuduueckass HHIUKAIINS .

12.B03MOXHOCTH U IPAaKTUYECKOE 3HAYCHUE OMOMHIUKAIIH

13.1Ipsimas 1 KOCBeHHass OMOMHIUKALIUS

14. buoTtecTpoOBaHUE U PEIIAEMBbIE C €r0 OMOIIBIO 334a4H.

15.Tlpunun Beibopa TecT-cucTeMbl. TpeGoBaHuUs K TECT- CUCTEME.

16. buonornyeckue nokasareiu, UCIOIb3yeMble IPU OMOMHIMKAIIMK U OUOTECTUPOBAHUM HA MO-
JEKYISIPHO-TEHETHUECKOM U KIETOYHOM YpPOBHE.

17.buonoruyeckue mMokasareiiy, UCIOIb3yeMble TPU OMOMHINKALMY Ha OPTaHU3MEHHOM YPOBHE.

18. buonoruyeckue nokasareiu, UCIOIb3yeMble TPU OMOMHINKALIMHI HA TIOMYJISIIMOHHO-BUI0BOM
1 OMOLIEHOTHYECKOM YPOBHE

19. Bunbl aHTPOIIOT€HHBIX BO3EICTBHI Ha Onochepy

20. lnarnocTuka nous. CriocoObl onpeieneHns: COCTOSHUS MOYB 10 KUBBIM OpraHU3MaM; WH/UKa-
TOpHBIE BUJIbI TOUBEHHBIX OPraHU3MOB.

21.0Omenka xauecTBa BOJBI.

22.VI3MeHeHHsT BOJHBIX 3KOCUCTEM TIPU aHTPOIIOTEHHOM 3arpsi3HEHHN.

23.OrneHka canpoOHOCTH, TOKCOOHOCTH M TPOGHOCTH BOJ

24.bruoTHyeckre HHAEKCHI B OIICHKE HKOJIOTHUECKOT0 COCTOSIHUS BOJIOEMOB M BOJIOTOKOB

25.HTerpanbHas U KOMIUIEKCHAs OLIEHKA KaueCTBa BOJIbI.

26. HopmupoBaHue kavyecTBa MPUPOIHON cpepl. [IpenenbHo-10mycTUMbIe KOHIIGHTPAIUH U TIpe-

JIeNTbHO-0NYCTHUMbIE BO3ICHCTBUS

hPwpbpE
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2.4 IlpumepHbIe TEMbI K KYpPCOBBIM padoTaM (IIPOEKTaM)



KypcoBblie paboThI 110 TUCHUIIIMHE HE MPETyCMOTPEHBI

2.5 Onenka KoMneTeHIHil (B 1eJI0M)

OuennBanue 0OyJaromerocss Ha MPOMEXYTOUHON aTTecTaluy B popMe 3aueTa OCyIECTBIA-
€TCsl B COOTBETCTBUU C KPUTEPHSIMHU, IPE/ICTABICHHBIMU B Ta0JIMIIE, U HOCUT OaJUIbHBIN XapakTep.

KauectBo | Ouen- YpoBennb Kputepun onenku 00pa3oBare/ibHbIX Pe3y/JbTATOB
OCBOCHHSA | Ka 3a- JOCTHIKe-
OIIOII - yera HUH KOM-
peiiTuH- | (HOpMa | meTeHUUH
TOBBIE MATHB-
0aJ1TIBI THB-
Has)

85-100 3auteHo | Boicokuit 3AUYTEHO 3acnyxuBaer oOy4aromiuiicsi, oOHapy>KHBIIHH BCECTO-
(npoxBUHY- pOHHEE, CUCTEMaTHYecKoe M  TIIy0oKkoe 3HaHWe  yd4eOHO-
TBIH) MIPOrpaMMHOT0 MaTepHaia Ha 3aHSTHSIX U CaMOCTOSTENILHOI padore.
[Ipu 3TOM, peHTHHTOBAs OICHKA (CpemHUIl OaluT) ero TeKyImeH aTTe-
CTaINH 110 JUCLUIINHE BXOAMT B Anana3oH 85-100.

[Ipu 3TOM, Ha 3aHATHAX 00YJAOLINIICS UCYESPIBIBAIOIIE, ITOCIIEIOBA-
TENbHO, YETKO M JIOTHYECKH CTPOMHO M3Jarai y4eOHO-TIpOrpaMMHbINA
MaTepHall, yMell TECHO YBSI3bIBaTh TEOPHIO C INPAKTHKOH, CBOOOTHO
CIIpaBJIsJICA € 3aJadaMM, BOIIPOCAMU U JAPYTHUMH BUAAMHU IPUMEHE-
HUsSI 3HaHUH, IpelycMOTpeHHbIe porpammoii. [Tpudem oOyuarommii-
Cs HE 3aTPYAHAJICA C OTBETOM NPU BUAOMIMEHCHUU MPCATIOKECHHBIX
eEMy 3a11aH1/1171, IpaBUJIbLHO 000CHOBBIBAJI MPUHATOC pCIICHUEC, ICMOH-
CTPUPOBAJl BBICOKMM YPOBEHb YCBOEHUS OCHOBHOH JIUTEPATYpPHI U
XOpOUIO 3HAKOMCTBO C JIOMOJIHUTENIbHOW JIMTEPaTypOd, peKOMEHA0-
BaHHOW NporpaMMoi IUCHMIUIMHBEL Kak mpaBumiio, OLEHKY «OTINY-
HO» BBICTABIIAIOT OOY4YalOIIEMyCs, YCBOHMBIIEMY B3aHMOCBS3b OC-
HOBHBIX IOHATHH AWCHUIUIMHBEI B UX 3HaUYCHHE IS NpUoOpeTaeMoit
npodeccuy, NPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B TIOHHUMaHMWH,
W3JIOKCHUH M WCIIOJBb30BAaHWM y4YEOHO-TIPOIPaMMHOTO MaTepHala.
C¢hopMHUPOBAaHHOCTE KOMIICTCHIIMH Ha BBICOKOM (TIPOABHHYTOM)
ypoBHe. PeliTuHroBble Oaylibl HAa3HAYAKOTCSA OOydJaroueMycs ¢ yué-
TOM OQJUIOB TeKyIIeH (Ha 3aHATUAX) U (WiIK) pyOeKHOU aTTecTanuu
(xoHTpOTIE).

70-84 3auteHo | Xopouuii 3AUTEHO 3aciyxuBaer obydaroniuiicsa, oOHapyKUBIINH OCO3HaH-
(6a30Bbrit) HOe (TBepaoe) 3HaHWE yueOHO-TIPOrPaMMHOTO MaTepuasa Ha 3aHsATH-
X W CaMOCTOsATeNbHON pabote. Ilpu sTOM, peHTHHrOBas OIlEHKA
(cpenHmii 6am) ero TeKyIel arTecTaluy Mo JTUCIUIUIMHE BXOJIUT B
nmuanazoH 70-84. Ha 3aHATHAX 0OydaroMIMKCS TPaMOTHO U IO CYIIe-
CTBY M3JIarajl yueOHO-TIpOrpaMMHBII MaTepHall, He JIOMyCKal CyIie-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IMPABHMIBHO MPUMEHSII
TEOPETHYECKUE TIOJIOKEHUSI NIPU PELICHUH MPAKTHYECKUX BOIPOCOB
W 3aj1ad, BJIaJie)l HEOOXOANMBIMH HAaBBIKAMH M NPHEMaMHU UX BBINOJ-
HEHHS, YBEPEHHO JEMOHCTPUPOBAJI XOPOIIHMH YPOBEHb YCBOCHHUS
OCHOBHOH JIUTEpaTyphl U AOCTATOYHOE 3HAKOMCTBO C JOHOJIHHUTEINIb-
HOMl JUTEepaTypoi, PEKOMEHJIOBAHHOW NPOrpaMMOM IUCLMIUIUHBIL.
Kak mpaBmio, oIeHKy «XOpOII0» BBICTaBIAIOT 0OydaromeMycs, Mo-
Ka3zaBIIEMy CHCTEMAaTHYeCKUH XapakTep 3HAHUIl M0 IUCIUIUIMHE U
CIIOCOOHBIM K MIX CaMOCTOSTEIFHOMY ITOTIOJIHEHHIO M OOHOBJICHHIO B
X0/l aybHelIel yueOHol paboThl M ITPOQEeCcCHOHAIbHON JIesTeNb-
HOCTH.

C¢opMHPOBaHHOCTH KOMIIETEHIIMI Ha XopoleM (0a30BOM) YpOBHE.
PeiiTuHroseie 6aispl Ha3HAYAOTCS 00YUAIOIIEMYCS ¢ YIETOM OAIIOB
TeKymeH (Ha 3aHATHX) U (HiIH) pyOeKHOH aTTecTaluu (KOHTPOIIE).

60-69 3auyreHo | Hdocratounstii | 3AUTEHO 3acimyxuBaer oOyuwarommuiics, OOHapyXHUBIIMH MHHH-
(MPHMMAaITB- MaJIbHbIE (JI0CTaTOYHbIE) 3HAHUS Y4eOHO-IIPOrPaMMHOIO MaTepuaa
HBIN) Ha 3aHATHSAX U CAMOCTOSTeNBHOH pabote. Ilpm sTom, pedTHHroBas
OIIEHKa (CpemHUi Oayll) ero TeKyIIeW aTTeCTAIlNH IO JUCIUILINHE
BXO/IUT B nana3zon 60-69.

Ha 3ansTusix o0yd4aromuiics JeMOHCTPUPYET 3HAHUS TOJIBKO OCHOB-
HOTO MaTepuayia B 00beMe, He00X0IMMOM IS JalbHeHnel yae0sl u




npeacrosieil npodeccuoHanbHON padoTHI, cilaboe yCBOGHHUE AeTa-
JIel, JONyCKaeT HETOYHOCTH, B TOM 4YHucClie B (OPMYJIMPOBKaX, Hapy-
IIaeT JIOTHYECKYIO MOCIIE0BATENLHOCTD B U3JIOKEHUH POTPaMMHO-
TO MaTepHana, UCTIBITHIBACT 3aTPYAHCHNUS IIPU BBINOJHEHUH TIPAKTH-
YeCKHX 3aJaHui U paboT, 3HAKOMEIH C OCHOBHOM JIMTEpaTypoH, cia-
60 (HEZOCTaTOYHO) 3HAKOM C JIOTIONHUTEIBHOM JTUTEepaTypoil, pexo-
MEHJIOBaHHOM IPOTrpaMMOiL.

Kak npaBmiio, OIEHKY «yZOBIICTBOPHUTENBHO» BBICTABISIOT 00ydaro-
LIeMYcsl, JOIyCKaBIIeMy MOTPEITHOCTH B OTBETAaX Ha 3aHATHSIX U IPU
BBINIOJTHEHUH 33JaHUH, HO 00JaJaroliiM HEOOXOAUMBIMHU 3HAHUSIMU
JUISL UX YCTpaHEeHHUs NOJ PyKOBOJCTBOM mpenoaasateins. Chopmupo-
BaHHOCTh KOMIIETCHLIMH Ha JOCTATOYHOM (MHHUMajbHOM) YPOBHE.
PeliTuHroBeie 6ainipl Ha3HAYAIOTCS 00YYAIOIIEMYCS ¢ YYETOM OaIIoB
TeKyIel (Ha 3aHATHAX) U (WIN) pyOeKHOH aTTecTaruu (KOHTPOIIe).

Memnee 60

He
YTEHO

HenocraTou-
HBIN

(HMKE
MHMHHUMAJBHO-
ro)

HE 3AYTEHO BricTaBisieTcss oOydaromeMycs, KOTOPBI He 3HaeT
Oonpmiel gacTH y4eOHO-TIPOTPAMMHOTO MaTepHalia, IOIYCKaeT Cy-
IICCTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTpyXHEHHSIMH
BBINIOJIHSIET NPaKTHYECKUe PabOTHI Ha 3aHATHAX M CAMOCTOSTENBHOM
pabote. Kak mpaBuio, OLEHKA «HEYHOBIECTBOPUTEIBHOY» CTaBUTCS
o0ygaromemMycs MPOJEMOHCTPHUPOBABIIEI0 OTCYTCTBHE LEIOCTHOTO
MIPEACTAaBICHUS. 10 IUCUUIUIMHE, MpeIMEeTe, €ro B3aUMOCBS3IX U
WHBIX KOMIIOHEHTOB. IIpu 3TOM, 00y4aromuicst He MOXKET HpPOJ0JI-
KHUTh O0YyYeHHE WU MPHCTYIHUTh K MPO(ECCHOHANBLHON JesTeIbHO-
CTH 110 OKOHYaHMH By3a 0€3 JOMOJIHUTENBHBIX 3aHATHH 110 COOTBET-
cTByromel aucuuiuiiae. KoMIeTeHnuy, 3akperuiéHHble 3a JUCLIH-
IUIMHOM, chOpMHUPOBaHBI HA HEAOCTATOUYHOM YpPOBHE WJIM He cdop-
MHpPOBaHBl. PeHTHHrOBble Oayuibl Ha3HAYalOTCd OO0yJalOIEeMyCs C
y4aéToM OaioB TeKymIeH (Ha 3aHATUAX) U (W) pyOekHOH aTTecTa-
uH (KOHTPOJIE).




