MMNMHOBPHAYKN POCCUA
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUEFO OBPA30BAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIKO

3aBegyLmin kageapown
2eo3Konozuu U MOHumopUHaWyﬁ?amuen cpedsi
> Kyponan C.A.

wOAnuCh, pacwughposka nodnucy

21.06. 2021 .

PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.B.1B.03.01 BuouHaunkauumn

1. Koa n HaumeHoOBaHUe HanpaBfieHMUA NOATOTOBKM:
05.03.06 — Jkonornsa n NPUPoaAoNoNbL30BaHNE

2. Mpodunb noarotToBku: 'eoakonorna
3. Keanudmkauusa BbinyckHuKa: 6akanasp
4. ®opma obyyeHUA: ovHas

5. Kacdbeapa, oTBevarowas 3a peanmsauyuio ANCUUNIIUHBI: Kadedpa reodkonormm u
MOHUTOPUHIra OKpy>KatoLLen cpeapl

6. CocTtaButenu nporpammsbl: Knesuosa MapuHa AnekcaHopoBHa, KaHAnaaT reorpa-
domyecKknx HayK, OOLIEHT

7. PexomeHaoBaHa: npoTokon o pekomeHaaumn: HMC ¢-ta reorpadumn, reoakonorum
n Typuama ot 17.06.2021 r. Ne10

8. YyeOHbIN roa: 2023/2024 Cemectp: 5
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9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:
Llensamu oceoeHusi y4ebHoU AucyuniuHbl S8/s10MCcs:

- pasBuUTME YMEHUN N HABLIKOB MPaKTUYECKOW OLIEHKN COCTOSIHUSI OKpyXXatollewn cpegbl
Ha OCHoBe BUONHAMKALMOHHbBIX METOAOB;

- (bopMMpOBaHME IKONTOMMYECKOrO MbILLIEHNS obyyatoLmxcs.

3adauu y4ebHoUl OuCUUNITUHbI:

- 03HaKOMMUTb CTYOEHTOB C MeTogamMym OMOMHAMKALMW NpU 3arpsA3HEeHUM BO3AYLUHON
cpenpbl, No4BbI, BOAHOW cpeapbl;

- oBNageTb Mmetogamm GMoTeCTMpPOBaHUS MOYBEHHOIO NOKPOBA;

- YMETb C MPUMEHEHMEM METOOO0B OMOMHOMKALMN OLEHUTb COCTOSIHME OKpYKatoLlewn
cpeabl pasfinyHbIX 3KOCUCTEM Ha NaHawadTHOW OCHOBE;

- YyMEeTb OCyLLeCTBNATb cOOp, aHanM3 n NporHo3 pe3ynbTaToB OMOMOHMUTOPUHTA.

10. MecTo y4yebHOM ancuunnuHbl B cTpykTtype OOIN: ancumnnuHa oTHocuTeA K Bapua-
TUBHOM YacTu (AMCUMNMMHBI MO BbIOOpY) y4yebHoro pabodero nnaHa no HanpaeneHuto Gaka-
naepuaTta 05.03.06 - Skonorusa n npupogonons3osaHve (b1.B.4B).

BxogHbIMM 3HaHUSIMK SIBMSIOTCA 3HAHUS OCHOB OOLLen akonoruv, Guonorum, GuopasHo-
obpasusi, onpegeneHns pacTeHui, NOYBOBEAEHMSI.

HaHHasa gucumnnuHa siBnsieTcst npepwecTsyowen ans avcumnnud «OueHka Bo3aen-
CTBMS Ha OKpYXXaloLLylo cpealy», «eoxumMus okpyxatoLen cpeabl», «QKornormiyeckas TOKCUKO-
norms n oTxoapl», « QKONOrMYeCcKUn MOHUTOPUHI.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCLUNMUHE (3HAHUA, YMeHus,
HaBblK1), COOTHECEHHbIEe C NMNMaHUpyeMbIMU pe3ynbTaTaMu OCBOeHUss o6pa3oBa-
TeNbHOM NporpamMmMbi (KOMMNEeTeHLUSAMU) U UHAUKATOPAMM UX [OCTUKEHUS:

Kon HasBaHune Kon MuankaTtop MnaHupyemble pesynbTaTbl 06y4eHns
KoOMMeTeHUMN
MK- | CnocobeH paspa- | MK-2.5 | MpuMeHsieT  Tex- | 3HaTb: TEOPETUYECKNE OCHOBbI PACTEHWIA,
2 6aTbiBaTb U CO- HONOMMU Ppecypco- | KUBOTHLIX N1 MUKPOOPraHN3MOB, a Takke 3a-
NpoBOXAaTb Bbl- cbepexeHus N | KOHOMEPHOCTU UCMONb30BaHNSA BUOOB-
nonHeHue npo- 3aWwmnTel OT Bpea- MHOWKATOPOB ANA NpoBegeHUua akonornye-
rpaMmM npou3BoA- HbIX  3Konormye- | CKOrO MOHUTOPUMHrA.
CTBEHHOMO  3KO- CKUX BO3elicTBUI | YMETb: C NPUMEHEHEM METO/0B 6I/IOI/IH,EI,I!I-
IOFUYECKOro 61OThl M Hacene- | KALMM OLEHNBATH COCTOSIHME OKpYXKatoLL el
KOHTPONS ha Hus cpefbl pasnMYHbIX 9KOCUCTEM; OCYLLECTB-
npeanpusITAM, nATb c6op, aHanm3 1 NPorHo3 pesynsLTaToB
MOHUTOPUHTa; NNaHNMPoBaThb U NPOBOAUTL
3KONIOMMYECKOro

HOPMUPOBaHUS U
3alUMnThI OKpY-
Xawoulein  cpeabl
OT BpedHbIX BO3-
OENCTBMI Ha aT-
mMoccepy, rvapo-
chepy, 3emenb-
Hble pecypcbl,
6uoty n Hacene-
HMe

nabopaTtopHble onbIThl; AenaTtb 06paboTky
pes3ynbTaToB MCCreaoBaHUi, opMynnpo-
BaTb BbIBOAbI; CPaBHMBATbL GMONornyeckue
0b6bekThI;

BnageTb: NOHSATUIHBLIM annapaToM, Heo6-
XOAMMbIM A5 IpodheccnoHansHom aes-
TENbHOCTU, YMEHUSIMU NOUCKOBO-
ncenenoBaTtenbckon paboThbl.
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MK-

CnocobeH peanu- | MK-5.2
30BbIBATb CUCTE-
Mbl M MeTobl
3KOJTOrMYECKOro
MOHWUTOPUHTa,

NpOrHO3MpoBa-
HUS  COCTOSIHUS
oKpy>atoLLen

cpeapl

BbinonHAeT  KOM-
nnekc Habnioge-
HUM U U3MEpPEHWI
no peanusaumm
3ada4y 3Konorunye-
CKOrO0 MOHWUTOPWH-
ra

3HaTb: MeToAdbl OLEHKA COCTOSIHUSI OKpY»Ka-
fowen cpegbl  C  MOMOLBK  BUOOB-
WHONKaTOPOB.

YMeTb: OLeHMBaTh CTEMNEHb 3arpsi3HEHHOCTU
BOAbl, COCTOSIHME YNCTOThI BO3AyXa U NOYBHI,
OCHOBbIBasICb Ha MOKa3aHUSIX PacTEHWI 1
XMBOTHbIX — OMoOuHANKaTopax; paboTaTb
CaMOCTOSITENbHO 1 B rpynnax; ocyLlecTB-
NSITb CAMOCTOSATENbHBIN MOUCK 3KOsIornye-
CKOM MHhopMaLnM B Pa3NINYHbIX MCTOYHMUKAX
(cnpaBo4YHMKax, Hay4HO-MONYNSAPHbLIX N3aa-
HUSX, pecypcax NHTepHeTa), a Takke ocy-
LLLeCTBNSATL €€ aHanm3 1 CUHTE3 B NOMEBbLIX U
nabopaTopHbIX NCCNEOOBaHNSIX.

BnapeTb: HaBblkaMW OCYLLLECTBIEHUS 3KC-
nepuvMeHTanbHble paboTbl B 06nacTtn 6mo-
MOHUWTOPWHra.

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHulax/yac. — 2/ 72.

dopma NpomMeXyTOYHOM aTTecTauum — 3a4eT.

13. TpyaoemkocTb N0 BUAamM y4ebHoOM paboThbl

TpyaoemMKocTb
Y o cemecTpam
Bug yuebHon pabotbl Bcero p
5 cemecTp
AyanTopHbIE 3aHATUSA 32 32
nekuuu 16 16
B TOM npakTuyeckme - -
yucne:
nabopaTtopHble 16 16
CamocTtosTenbHas paborta 40 40
dopma NpoMeXyTO4HOM aTTecTaumm - -
WToro: 72 72

13.1. CopgepxaHue AUCLUUNIIUHbI

Ne Peanuaa-
n/n umsa pasge-
na aucum-
HanmeHoBaHue pasgena guc- NIAVHbI C
CogaepxaHve pasgena AUCUUNIUHDI
LMMAUHBI MOMOLLIbIO
OHITaWnH-
Kypca,
QYMK*
1. Jlekuum
1.1 OnpepeneHue npeameTta «brnonHamkauyusa». OT- -
nu4ymne NOoHATUN «BUoUHAMKALNS», «DUOMOHUTO-
BeepneHue
PUHr», «BnoTecTMpoBaHme». Victopus buomHan-
Kauum
1.2 BuonHgukaumsa no aHaToMo-MopdOIOrMYeckum Onnait-
npu3Hakam pacTeHui (MuxeHonHamkauusi, bpmo- Kypc «Bbuo-
WHAMKaUus, oeHapovHaukaums). BronHgvkauus WMHOMKa-
BuovHankaumsa cocTosiHuS no o13nonoro-GMoOXMMNYECKUM NpU3HaKam pacTe- Lmsa»
Ha3eMHbIX 3KOCUCTEM MO pe- | HUIN, akKyMynsiTBHasi GuonHankaums. https://edu.
aKUMsIM pacTeHui vsu.ru/cour
selview.php
?id=2246



https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
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1.3

BuonHankaumna HazeMHbIX
9QKOCUCTEM MO peakundam Kn-
BOTHbIX

Ocob6eHHOCTM MCNOMNb30BaHUS XXMBOTHbIX B Kade-
cTBe GuonHaukatopos. bronHamkaums Ha ocHoBe
CBOMCTB nonynaumi. buonHgmkaums sarpssHeHus
cpeabl N0 aHaTOMO-MOPdOTOrM4YEeCKUM NpU3Ha-
KaM Y XXMBOTHbIX. MI3MeHeHne GMopUTMOB Y Xn-
BOTHbIX. BnnsiHne ctpeccopoB Ha NoBegeHne Xu-
BOTHbIX.

OHnann-
Kypc «bwno-
NHAVKa-
uus»
https://edu.
vsu.ru/cour
selview.php
?id=2246

1.4

BuonHankauus BoaHbIX 1 b6e-
peroBbIX NaHawadgToB

OnpepgeneHne cTeneHun 3arpsa3HEHHOCTU BoJoe-
Ma: NpO3payYHOCTN, LIBETHOCTU BOAb! BU3yarbHb-
MU MeTogamu. buonHaukaums Bogoema ¢ nomo-
Wbto pacTeHnin. OnpeaeneHne cTeneHun 3arpsis-
HeHnst Bogoema no 6eCno3BOHOYHbLIM 300UHANKA-
Topam. Bruonornyeckasa getokcukauus. buonoru-
Yyeckasi MHAMKaUmMs BOLOEMOB.

OHnann-
Kypc «buo-
nHAMKa-
umsi»
https://edu.
vsu.ru/cour
selview.php
?id=2246

15

BuovHankaumsa cocTosHus
NMOYBEHHOrO MOKPOBa

MHamkaTopbl TMNOB NoYB. MIHONKATOPbI MEXaHU-
Yeckoro coctaBa noys. VMIHaukaTopbl 6oratcTea,
YBMa)XXHEHUS!, KUCNOTHOCTW U 3aCOSIEHNSI MOYB.
OcobeHHOCTM MHAMKaLUM KoMnnekca agaduye-
Ckux ¢hakTopoB. MIHankaTopbl NacToMLHON au-
rpeccum pacTuTenbHOro nokposa. iHankaTopsbl
3anexen. VIHaMkaumsa NOYBEHHbIX pa3HOCTEN U
3KOMOrMyeCcKnx yCcrnoBmm B arpoL,eHo3ax. buount-
AVKaumsa peKkpealMoHHON Harpy3ku. becnoaso-
HOYHblE KaK NnokasaTenn Nopo3HOCTU, NITIOTHOCTH
1 MexaHn4ecKoro coctasa no4s. becno3BoHoY-
Hble Kak nokasaTesnu peakuun 1 CoNeBoro pexm-
Ma noyB. MNo4YBeHHbIe 6eCN03BOHOYHbIE KaK MoKa-
3atenu boraTcTBa

NnoyB KanbLmem.

OHnain-
Kypc «bwno-
nHaMKa-
umsi»
https://edu.
vsu.ru/cour
selview.php
?id=2246

1.6

JlaHawadgtHaa GuonHagukaumns
OonbLUNX TEPPUTOPUI

JlanpgwadTHO-HAMKaLMOHHOE Aelndpuposa-
Hue. MpuHUMNbI cocTaBneHnsa naHawadgTHO-
MHANKALMNOHHbIX

KapT. JlaHawadTtHaa nHamkaumsa guHaMmmky npu-
poaHOW cpefbl U @HTPOMOreHHbIX N3MEeHEHNI
3KOIIOrMyecknx ycnosun. JlaHawadTHo-
VHAVKALUMOHHBIN noaxon, K

NPOrHO3MPOBaHMIO ANHAMUKN KOSNOMMYECKNX
ycnosun. cnone3oBaHue naHawadTHON MHAN-
Kauum npv usyveHum

CEeINbCKOX03ANCTBEHHbIX 3EMETb.

2. JlabopaTtopHbie 3aHATUA

21

BuonHankaumsa coctosiHms
Ha3eMHbIX 3KOCUCTEM MO pe-
akunam paCTeHVIIZ

OnpepgeneHve nnowaan NMMCTbEB Y APEBECHbIX
pacTeHu B 3arpsi3HEHHON 1 YncTol 3oHax. Oueh-
Ka KayecTBa cpefbl C NOMOLLbI (PNYKTYMpPYHOLLEN
acuMMeTpun gpeBecHbIX pacTeHuin. isameHeHne
uBeTa riaBOHOMAHbIX MUTMEHTOB LIBETKOBbIX
pacTeHuin nog BnusiHeM pH cpeabl u conemn Ta-
Xenblx meTannos. OnpeaeneHve COCTOAHUSA
OoKpyKatoLLler cpefbl 3@ MHOrMe rofdsl No paau-
anbHOMY MPUPOCTY APEeBECHbIX pacTeHun. OueHka
YXWU3HEHHOro COCTOSAHNA ApeBeCHbIX pacTeHUn No
KOMMeKcy MOpdoiornyeckmx nameHeHun. Onpe-
JeneHne COCTOSHNS OKpYKatoLwen cpefbl No KOM-
NNeKkcy NPU3HaKkoB Y XBOMHbIX

2.2

BrvonHankauusa HazeMHbIX
SKOCUCTEM MO peaKkLUsiM Ku-
BOTHBbIX

M3yyeHne YncrneHHoCTn JoXAeBbIX YepBen B pas-
HbIX 9KOJTOMMYECKMX YCIOBUS

2.3

BrvonHankauus BoaHbIX 1 6e-
peroBbIX NaHaWadToB

EI/IOTeCTI/IpOBaHI/Ie BOAbl NO NPOpaCTaHUNO CeMAH.
OueHka kayecTBa BoAbl MO pAcKe Manomn

2.4

BronHankaumsa coctosiHMS

BuoTtecTupoBaHme pacTBOPEHHbIX TOKCUYECKUX



https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246
https://edu.vsu.ru/course/view.php?id=2246

NOYBEHHOrO NOKpoBa

BELLECTB MO POCTY OTPE3KOB KONEONTUIEN MLLe-
HUUbI. PacTeHnsi-uHaMKaTopbl MOYBEHHOO MOKPO-

Ba

2.5

JlaHawadpTHaa GuonHagukaumns
OonbLUNX TEpPUTOPUI

M3meHeHre cheHOPUTMOB Y pacTEHUN — UHTe-

rpanbHbIA MHOVMKALUMOHHLIN NokasaTesb

13.2 Tembl (pa3gensbl) AUCLUNIIUHBLI U BUAbI 3aHATUN

No Buabl 3aHATUI (KONTMYECTBO YacoB)
P HanmeHoBaHue pasgena gucum- MpakTy- Na6opa- CamocrTos-
MANHbI Jlexkumn TenbHas Bcero
n yeckue TOpHbIE
paboTta
1 Beepgenue 2 - - 4 6
2 BrnonHankauus coctoaHus
Ha3eMHbIX SKOCUCTEM MO peakuu- 4 - 8 4 16
SIM pacTeHumn
3 BuonHamkaumnsa HaseMHbIX 3KOCK- 4 i > 4 10
CTEM NO peaKkumsaM XUBOTHbIX
4 BronHankauus BoaHbIX 1 6epe-
2 - 2 8 12
roBbIX NaHgwadgToB
5 BuovHankaumsa cocTosiHUs Nou- > i 5 10 14
BEHHOro NOKPOBa
6 JlaHgwadtHas 6I/IOI/IHJJ,VIK?LI,I/IF| 5 i 2 10 14
BonbLnx TeppuTopUin
WToro: 16 - 16 40 72

14. MeToan4yeckune ykasaHmMAa Ansa odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI

Heobxoamnma perynsipHaa paboTa C TEKCTOM KOHCMEKTOB MEKUMN ONS MOHUMaHUsA 1
OCBOEHMS MaTepuana npejwecTsylowen n nocneaywowen nekumi. Mo ykasaHuio npenogasa-
Tenst Heo6XoaNMO PErynsipHO BbINOMHATbL AOMAaLLHWE 3a[ayn, BbINOMHATb KOHTPOSbHbIE TECThI
B X0[e€ TeKyLlen atTectaumm (No KaxKgon NpornaeHHON TeMe).

Mpy NOAroToBKE K NMPOMEXYTOYHOM aTTecTauunm CTyaeHTbl M3yyatoT U KOHCMEKTUPYIOT
pekoMeHAyeMyto npenogaBaTenem y4ebHyo nutepaTypy No TeMaMm NeKUMOHHbIX U nabopartop-
HbIX 3aHATUN, CAMOCTOATENBHO OCBANBAIOT MOHATUNHbLIA annapar.

MeTogudeckne pekomeHgaumMm nNo opraHmM3aumm N3y4eHms ANCUUNIIMHLIL:

- NPW NOAroTOBKE HY)XHO 0OpaTUTb BHMMAHWE Ha CrIOXHOCTM peakumnm BGnonornyeckmx
CUCTEM Ha 3arpsi3HSOLLME BELLLECTBA M B €e paMKax — Bbibopa 61onormiecknx MHAnKaTopos, —
cBsi3aHHas ¢ HeobxooMMOCTbIO yyeTa OCODEHHOCTEN MOCTYNNEHUS, akKkyMynsaunn pasHblX Be-
LLLeCTB AN pasHbIX BMONOrMYECKUX CUCTEM, a Takke HEOOXOOANMMOCTb y4eTa 0COBEHHOCTEN UH-
AnBnayanbHOro passuTtud, metabonunama n penpoaykunm 6rnonornyeckoro 06beKTa; CNOXHOCTb
OLIEHKM BO3OENCTBUSI COYETAOLWMXCA B NMPOCTPAHCTBE M BO BPEMEHU pa3HbIX KOHLEHTpauun
MHOXEeCTBa areHToB HeOoAMHaKoBOW Npupoabl ((PM3NMYECKON, XUMMUYECKOW, BGMONorn4yeckon);
npobnema aHanunsa cneumguyHOCTN, HeCNeUndUYHOCTM N COOTHOLLEHUS Mexay cneuundunye-
CKUM M Hecneunuyecknm, UMerLLnX MecTo Npu OCYLLECTBNEHUM pPeaKLMM XMBbIX CUCTEM Ha
noBpexgatoLume Bo3nencTang; npobnema ycTtomdnmBoCTM CUCTEM M ONpeaeneHms Camoro noHs-
VS "yCTONYMBOCTL" CUCTEM.

- MpY NOLrOTOBKE K NabopaTopHbIM paboTamM 1 Ansi camocToAaTeNbHON paboTbl MCNOMb-
30BaTb pPEKOMEHAYEMYO NUTepaTypy, INEKTPOHHbIE y4eOHbIX Nocobumn n pecypcbl UHTEpPHET, B
TOM YunCrie ANEKTPOHHbIN 0BpasoBaTtenbHbIn nopTtan Moodle.

OnEKTPOHHbIN KypC no aucumniunHe «<buomHaukaumsa» Ha noprtane «ONEeKTPOHHbLIN
YHUBEp-CcUTET BI'Y» - Pexnm pocrtyna: no nognucke. -
https://edu.vsu.ru/course/view.php?id=2246




6

15. Nepe4yeHb OCHOBHOW U AONOJNIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeoO6XxoaUMbIX AN OCBOEHUS QUCLIMNIINHBI

a) OCHOBHas nuTepaTtypa:

Ne
NcTOoYHMK
n/n
1 MeToabl 3KOnornMyeckun nccnegoBaHumn © yuebHoe nocobue ans BysoB ¢ rpugom PYMO /
H.B. KaBepuHa u gp. - BopoHex: N3g-Bo «HayyHas kHura», 2019. - 355 c.
Okonoro-aHanMTU4eckne MeToAbl MCCNedoBaHMs OKpyKatoLen cpeabl : yuebHoe nocobue /
2 T.W. MpoxopwuHa, H.B. KaBepuHa, A.H. Hukonbckas un ap. - BopoHex: nsa-so "Ucto-
kn",2010. - 304c.
depoposa A.N. [ipeBecHble pacTeHus r. BopoHexa (buopaszHoobpasue n ycTon4nBoCTb):
3 yyebHoe nocobue ans sysos / A.U. ®epoposa; M.A. Muxeesa .— BopoHex : UL, BI'Y,
2008 .— 98 c.

0) gononHUTENbHaA nuTeparypa:

Ne n/n

UcTouHuK

4

®epoposa A. L. buonHamkauma n BGUOTECTUPOBaAHME COCTOSHMS OKpYXXaloLlen cpepnpl:
y4eb. nocobue / A. A. PegopoBa. — BopoHex: M3a-Bo BopoHex. roc. yH-Ta, 2006.- 39 c.

Brvonoruyecknii KOHTPONb OKpyxawwen cpedpl. buovHaukauma n BGuotecTupoBaHue :
yuyeb. nocobue / O.. Menexosa [n gp.] ; noa pea. O.M. Menexoson, E.W. Eroposon .— M.
: Academia, 2008 .— 287 c.

OcHoBbl 3Koreonornn, GuonHaMkauum n GMOTECTUPOBAHUST BOAHBLIX S3KOCUCTEM : y4eb. no-
cobue / nog pen. B.B. Kypunenko .— CI16. : M3a-Bo C.-lNeTepb. yH-Ta, 2004 .— 443 c.

OnekyHoBa M. I'. BuonHankaums 3arpsisaHeHuid; ydeb. nocobue / M. I'. OnekyHoBa. — CI16.:
M3p-Bo C.-lMeTepb. YH-Ta, 2004. — 266 c.

BronHankauma BogHbIX 3KOCUCTEM [ONEKTPOHHBbIA pecypc] : ydebHO-MeToan4veckoe noco-
6uve ans By30B : [onA cTyad. 1 K. AHEB. oTA-HUA , Hanpaenennst 020800 - 3konorusa v nNpu-
pogonone3oBaHue] / BopoHex. roc. yH-T ; cocT. [LA. AHuMdepoBa .— INEKTPOH. TEKCTO-
Bble AaH. — BopoHex : N3paTtenbckuin gom BI'Y, 2014 .— Barn. ¢ Tutyna akpaHa .— Cso-
6oaHbIn goctyn M3 nHtpacetn BIY .— TekcTtoBein hann .— Windows 2000 ; Adobe Acro-
bat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf>.

BbuoTecToBbIN aHanM3 — UHTErpanbHbI METOA OLIEHKU KayecTBa OOBLEKTOB OKpyXKatoLien
cpeabl: y4eb.-meToq. nocobue [OnekTpoHHbI pecypc] / A.l'. BybHoB [1 ap.]; nog obw. peg.
B.N. puHeBuua, NOY BINO UIMXTY. — WeaHoso, 2007. — 112 c. - Pexum pgoctyna
http://www.isuct.ru/e-lib/node/63.

B) MHGPOPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchkl (ouunanbHblie pecyp-
Cbl MHTEPHET):

Ne n/n NcTouvHUK

OneKTPOHHbIN Kypc No aucuunnuHe «<buomHavkaums» Ha noptane «ONEKTPOHHbLIN YHUBEP-

10 cuteT BIry» - Pexnm gocTtyna: no noanucke. -
https://edu.vsu.ru/course/view.php?id=2246

1 ONeKTpOHHO-0MOANOTeyHast cuctema "YHuBepcuTeTckas Oubianoreka online",
http://biblioclub.ru/

12 DIeKTPOHHO-0MOINOTEYHAs cucrema "KoHcynpTaHT CTyJeHTa",
http://www.studmedlib.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyeHusi Ansi CaMmOCTOATENIbHOWN pa-

0O0ThbI
Ne n/n NCTOYHMK
KnesuoBa M.A. JlaGopaTopHO-NoneBon NpakTukym no GuomHankaumm : (y4ebHoe nocobue ans
1 By30oB) / M.A. KneBuoBa ; BopoHex. roc. yH-T, dak. reorpadum, reoakonormm n tTypmama .— Bo-
poHex : HayyHasi kHura, 2016 .— 105 c. : vn., Tabn. — bubnumorp.: c. 101-105 .— ISBN 978-5-
98222-894-9.
MpakTukym K Kypcy "Okonormss M paumoHanbHOe MNpuUpOAOoNorb3oBaHue" : cneunanbHOCTb
2 020201 - buonorusa / BopoHex. roc. yH-T; cocT.: O.I. Herpobos [n ap.] .— BopoHex : JIOMN BI'Y,
2004 — 43 C. : Tabn. — Bubnuorp.: C. 38 —
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<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan05025.pdf>.

depoposa A.W. buonHaukaumnsa n 6uoTecTMpoBaHMe COCTOSIHUS OKpyXKatoLlen cpeabl : y4yebHoe
3 nocobue / A.N. degopoea ; BopoHex. roc. yH-T .— BopoHex : JIOIN Bry, 2006 .— 39 c. —
Bbubnuorp.: c. 38 .— <URL:http://www.lib.vsu.ru/elib/books/b257279.djvu>.

BrovHaukauusa BoOHbIX 9KOCUCTEM [ONEKTPOHHbIN pecypc] : ydebHo-meToamdeckoe nocobue
Ons By30B : [ona cTyd. 1 K. AHEB. oTA-HMA , HanpaeneHus 020800 - Jkonorus U NpMpoLoNosib-
3o0BaHue] / BopoHex. roc. yH-T ; cocT. I'.A. AHUMdepoBa .— ONEKTPOH. TEKCTOBbIE AaH. — Bo-
poHex : Mspatenbckun gom BIY, 2014 .— 3arn. ¢ tutyna skpaHa .— CBobGogHbIn gocTtyn m3
nHTpacetn BIY .— TekctoBbin dann .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf>.

17. O6pa3soBaTenbHble TeXHONOrMu, Ucnonb3yemble ANA peanusauum y4yeoHoMn
OUCLUMNIINHBbI, BKMOYaa AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonoruum (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe ob6y4YeHue):

lMporpamma Kypca peanuayeTcs C 3neMeHTaMmn JUCTaHUMOHHbLIX TEXHOMOMM Ha
nnatgopme «ObpasoBaTenbHbIN MopTan «ANEeKTPOHHbIA yHuUBepcuteT BlY». Pexum
pocTtynahttps://edu.vsu.ru/course/view.php?id=2246

18. MaTepunanbHO-TeXHUYECKOe obecneyeHne AUCLUNIIUHDI:

[ns NeKUMOHHbIX 3aHATUA — yyebHas ayautopusa (y4ebHbin kopnyc Ne5 BITY),
OCHaLleHHasa crneumannanpoBaHHON Mebenbto, MynbTUMEOUNHBIM NMPOEKTOPOM, 3Kpa-
HOM HaCTEHHbIM, KOMMblOTEPOM- nunueHamoHHoe [10: OfficeSTD 2013 RUS OLP NL
Acdmc; ans nabopaTopHbIX 3aHATUN — yyebHaa ayguTopus (y4ebHbin kopnyc Neb BIY),
OCHalLleHHas cneunanmanpoBaHHon Mebernbio 1 0OCHOBHbIM 06opyaoBaHnem. OCHOBHOE
obopyaoBaHue: OUCTUNNATOP, aBTokNae, MydenbHas neyvb, nporpammupyemas aByx-
KamepHas nedb, pH-meTpbl, KOK 3, noptatmeHblie npubopbl: M3C-2, TDS meTp, okcu-
MeTp, komnnekT-nabopatopus "Muénka-H", HKB, akcnpecc-aHanusaTop, TepMocTar,
BECbl aHaNMTU4eCKUe, BECbI 3MIEKTPOHHbIE, BOSIbTAaMMNEPOMETPUYECKMI aHanuaartop,
mukpockonbl "MUKME[-1, cywunbHbIn Wwkady, BCTpsxuBaTesnb nabopaTopHbin, nabo-
paTtopus ansa 6MoTECTUPOBAHUSA BOA, NCNAPUTENb POTALNOHHbIN.

19. OueHo4HbIE cpeacTBa ANA NPOoBeAeHNA TEKYLEeN N NPOMEXYTOYHON aTTecTa-
umu

Mopsgok oueHKn ocBoeHns obydatowmmmcsa yd4ebHoro maTepuana onpegenset-
Cs coAepXXaHWeM crneayrLmnx pasgenoB AUCUMNINHGIL

WHgukaTop
Ne | HawmmeHoBaHue pas- Komne-
LOCTUXeHns OueHouHble cpeacTea
n/n aena gucumniivHbl TeHunAa
KOMMNeTeHummn
1 BeegeHuve MNK-2 MK-2.5
Buonngnkauus coctos-
HWSi Ha3eMHbIX 3KOCK-
2 | cremno peakuusm pac- Nnk-2 MK-2.5 TecToBOE 3afaHve
TEHUI JTabopaTtopHble paboThl
buonHgnkauus Haszem-
3 HbIX 9KOCUCTEM MO pe- MK-2 MK-2.5
aKLMAM KUBOTHBbIX
BronHankaumsi BogHbIX
4 1 GeperoBbIX NaHa- MNK-5 MK-5.2
wacdros
BuounHaunkaums coctos-
5 HMS1 NOYBEHHOIO MNOKpPO- MK-5 MK-5.2 KoHTponbHasa paboTa
Ba
JlaHgwadpTHasa 6GuounH-
6 avkaums GonbLunx Tep- MK-2 MK-2.5
puTopuin
[MpomexyTovHas atTectaums dopma KOHTPOns — 3a4éTt
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20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAUYeCKMe MaTepuanbl, onpenensio-
wue npoueaypbl oueHNBaHUA
20.1. TekywWwm KOHTPONb yCNEeBaeMoCTH
KoHTpomnb ycnesaemocT MO AUCLMMNIIMHE OCYLLECTBISAETCA C MOMOLLbIO Criefytowmnx
OLIEHOYHbIX CPEeCTB:

- nabopamopHbIx pabom, ebINO/IHsIeMbIX 110 MeMamuke:

OnpepneneHne COCTOAHMSA OKpyXatoLwen cpefbl 3a MHOrMe rogbl No pagnanbHOMY MPUPOCTY OPEBECHbIX
pacTeHu.

OueHka kayecTBa cpefbl C MOMOLLBI0 IYKTYMPYIOLLEA aCUMMETPUMN APEBECHLIX PACTEHWN.

M3meHeHue uBeTa (riaBoOHOMAHbLIX MUIMEHTOB LIBETKOBLIX pacTeHM nog BnvsiHMeM pH cpefdbl u conen
TSDKENbIX MEeTanmnos.

Onpep,eneHme nnowann nMcTbeB y ApEBECHbIX paCTeHVIVI B 3a|'p9|3HeHHOI7I M YUCTOM 30HaX.

OueHKa XM3HEHHOTO COCTOSIHUSI APEBECHbIX PAaCTEHUM MO KOMMMEKCY MOPOMNOrMYECKUX M3MEHEHUA.
OnpegfeneHvie COCTOSIHUS OKpY»KatoLLLei cpeabl Mo KOMMMEKCY NPU3HAKOB Y XBOMHbIX

KpuTepum oueHuBaHus:

3auTeH0 OOydJaronuiicss BHIIOJIHWI MPAKTUYECKYIO0 paboTy, crenai 0000IeHNsI U BBIBOJIBI, 3a-
UTHIT €€ PE3YJIbTATHI IYTCM OTBCTA HA JOMMOJIHUTCIIBHBIC BOITPOCHI IIPEIIOAaBaTCIIA.

He 3auTeHo OOy4Jaromuics He BBIMOIHIII WM YACTUYHO BBIOJIHUJ MPAKTUYECKYIO paboTy, UITN
HE 3aIUTHI €€ PEe3YJIbTaThl, HC OTBETUB Ha JIOMOJHUTEIBHBIC BOIIPOCHI MPETOAaBaTEIIs.

- KOHMPONbLHOU pabombil.

1. B HacTosilee Bpemsi pa3paboTaHO MHOXECTBO METOAOB OLIEHKM COCTOSIHUSI OKpY)KatoLLEen
cpeabl No pacteHusiM. LLIMpoko Mcnonb3yloTcs pasnuyHble napamMeTpbl Pa3BUTUSI KUBbLIX opra-
HM3MOB OT MOJEKYNSPHOro A0 naHAawadgTHoro ypoBHs. OHM NpegycMaTpuBatoT Kak U3ydYeHue
OGUOTbI B €CTECTBEHHbIX YCINOBUSIX X 0OUTaHUS, Tak U NPOBEAEHNE pasfiM4YHOro poaa aKcnepu-
MeHTanbHbIX U flabopaTopHbIX UccrnegoBaHuin. Hanbonee pacnpocTpaHeHHble MeTOAbl OLEHKU
COCTOSIHUS OKpY)KatoLLen cpeabl Mo pasnuyHbIM NapamMmeTpaM MHAMKATOPHbIX BUAOB, a Takke Mo
CTPYKTYpPE U CTPOEHMIO pacTUTENbHbIX COOOLLECTB NPMBEAEHDbI B Tabnumue.

3adaHue: conocmasbme Ha3gaHue Memoda U e20 Kpamkoe onucaHue

Ne KpaTkoe onucaHue metoaa

1 NccnepoBaHme cnekTpanbHOro OTKMKa PacTeHUI U pacTUTENBbHOCTM Ha 3arpsi3HeEHne
OKpyXatoLLen cpegbl

WccnegoBaHue ocobeHHOCTEN BUAOBOro COCTaBa, MHOWKATOPHbLIX BUOOB, XapakTepa
pacnpoCTpaHeH s 1 AMHAMWUKK apeana, NonynsUuMOHHBIN aHanus v ap.

HeoTbemnemas 4actb GMOreoxmMMmyeckoro Metoaa Anst OLEHKN B3arMOCBA3N XUMUYe-
3 CKOro COCTaBa XMBOW N HEXMBOW Npupoabl, TpaHCOopMaLUn XMMUYECKUX NIEMEHTOB MO
3BEHbAM NULLIEBOW LIENU 1 ap.

N3yyeHne BHelwwHero obnunka pacTeHnn 1 ero usMmeHeHue nog 4enNcTBUEM BHELLHUX dhak-
TOpPOB

N3yyeHne n aHanns OpeBecHOW pacTUTENbHOCTU

I/I3yqu|/|e M aHalin3 MOXOBOro nokKposa

~N oo b~

M3y4yeHre n aHanua nuwanHMKOBOro NoKpoBa

CocTouT 13 psiga METOAMK M3yYeHUs1 CocTaBa, BEPTUKANbHON Y FOPU3OHTarNbHOM CTPYK-
TYPbl M CTPOEHUS pacTUTESNbHBLIX COOBLLECTB: aHanu3 BUA0BOro pasHoobpasus, 3kobuo-
MOpdHOro cocTaBa, 0bMnNNa 1 NPOEKTUBHOIO MOKPLITUS NoKasaTernbHbIX rpynn BUAOB,
aHanu3 NPoAyKTMBHOCTM, aHaNM3 XXM3HEHHOTO COCTOSIHUSI SPYCOB 1 Ap.

MeTton OTBert (Ne)

AeHapovHamKauns

aHanm3 XMMMYecKoro coctaBa pacTeHui
MOPd0NOrMyeckun MeTos
BpPUONHANKALMOHHBIA MeToq
PNopUCTUYECKUNA METOA




MTOLIEHOTUYECKUI
NNXeHoMHAMKauns
CNEKTPOGOTOMETPUYECKNI

2. bnuskoe 3aneraHune rpyHToBbIX BOA MOXET ObITb onpeaeneHo no Mopgoriormyecknv
0CODEHHOCTAM KOpHEBbIX cUCTEM (puUcyHOK 1). Ha 3abonoyeHHOW TeppuTopuMn KOPHU UMEKT
9KCTEHCMBHbIA XapakTep pocTa, Ha cyxogonax C rnybokum 3aneraHnem rpyHTOBbIX BOA — WH-
TEHCUBHbIN.

3adaHue: coomHecume mecmoobumaHusi ¢ HoMepamu Ha PUCYHKE.
MecToo6uTaHusA: 3abonoYeHHas TepPUTOPULA, CBEXUIN (BMNAXHbIN) Nyr,
CYXOW Nyr, CbIpOu Nyr.

3 |

H, em - > o, AND

10

20

PucyHok 1- MameHeHne HanpaBneHus pocTa y KopHen ogyBaHyumka (Taraxacum sp.) B 3aBUCK-
MOCTU OT YPOBHS rpyHTOBbIX BoA (no Ly6epTy, 1988).
MecTtoobuTtaHus: 1 - 2 - , 3 -

4-

3. B npouecce pasBuTMA XUBbl€ OpPraHU3Mbl NPUCNOCOBUNUCEL K 0BUTaHUIO B onpeae-
NEHHbIX KNCAOTHO-LWENOYHbIX ycnosuax. [ng onpegeneHms KUCANOTHOCTU NOYB Y N3MEHEHUS ee
noA BNUSIHMEM MPUPOAHbLIX N @HTPONOreHHbIX hakTopoB yaobHee BCero ncnosib3oBaTb MHAMKA-
TOpPHbIE BUAbI pacTeHUN U 0CODEHHOCTU cocTaBa (puToLeHO30B. B akonornn pacteHuin cylue-
CTBYET crieaylolas knaccudumkaumss BUOOB No OTHOLIEHUIO K pH oKkpyxatowen cpebl: aungo-
dunbl — pacTeHus, npouspacTarolme Ha KUCHbIX NodBax; HEWTPOMWUIbl - PacTEHUs] MOYB C
HenTpanbHOW peakunen; 6asndunel - pacTeHns, NpomM3pacraroLlLne Ha LLEerNoYHbIX MoYBax.

MprypoOYEHHOCTb pacTeHMi K nodsamMm C onpeneneHHbIM 3HadeHnem pH gaet BO3MOX-
HOCTb UCMONb30BaTb PacTUTENbHOCTb B KAa4eCTBE MHOMKATOPA KUCITOTHO-LIENOYHbIX MOYBEH-
HbIX pPacTBOPOB. MHAMKATOPHasi 3HA4YMMOCTb BMAOB AaHa Npu MX MacCOBOM WM OBUNBHOM

npou3pacTaHum.
3adaHue: 3anonHume cmonbey mabnuub! «Xapakmepucmuka U pacrnpocmpaHeHue rnoye)
Tabnuua
PacTteHus-ungmkaTopbl KUCNOTHOCTM 1 BoratcTBa noysbl (N0 PameHckomy, 1956)
Crynenu pH XapaktepucTtumka PacTteHunsi-ungnkaTtopsbl
boratcTBa N pacnpocTpaHe-
no4B HWe No4yB
1-3 4,0-4,5 Moa6en oOOLIKHOBEHHLIN, BepPecK OObIKHO-

BEHHbIN; OCOKa ManouBeTkoBasi; MmpT ©60-
NOTHbLIN; BOPOHMKA, UNU BOASIHUKA Y€pHas;
nyLnya snaranuvuiHas

4-6 5,0-5,5 NoneBuua cobaybs; MaHXeTka OObIKHOBEH-
Hasa; ocoka BOMOCUCTOMIOOHAsA; OBCAHMLUA
OoBeYbsi; ACTpeOMHKa BOIIOCUCTas; JIMHHES
ceBepHasi; MonuHusa ronybas; 6enoyc Top-
YyallMin; NanopoOTHUK-OPISK; CUBEL, TyroBOmn
7-9 5,5-6,5 TpscyHKa cpefHdAd; OCOKa BOAsHasA; XBOLL
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OONOTHbIA; 3eMNsAHMKA fecHasi; HUBSHUK
OObIKHOBEHHbIV; MapbsHUK OyOpaBHbIN; KMC-
nuua; ropey 3aMenHbIN

10-13 6,0-7,5 ThICAYENUCTHMUK OOLIKHOBEHHLIN; ONbXa Yep-
Hag; ocoka nysblpyaTas; Bacunek yroBow;
exa cbopHasi; XMenb OObIKHOBEHHbIV; YMHaA
nyroeas

14-16 7,0-7,5 JIncoxeBocT; ocoka KOpOTKOBOMNOCUCTast; Lu-
KOpuin OObIKHOBEHHbIN; Kenepusi rpebeHya-
Tas; nagBeHel poraTbiv; nouepHa Xxmene-
BMAHasi; nanyatka rycuHas; 4abpey Map-
wanna

4. MNMpn n3ydeHun OEencTBUS TOKCUYECKUX BewecTB (NecTuumngoB, NpPOV3BOACTBEHHbIX
CTOYHbIX BOA M T. 4.) Ha pblb NnpuMeHsieTcst 60nbLIOe KONMMYECTBO KPUTEPUEB PA3NIUYHON CTe-
NeHW YyBCTBUTENbHOCTM OT «PblOHON MpobbI», T. €. ONpeaeneHns BbKMBAaEMOCTM OO0 COBpe-
MEHHbIX METOOO0B UCCNEeAOBaHUSA Ha MOMEKYNSipHOM ypoBHe. [1pun oLeHke MeToauk, NpUMeHsie-
MbIX OS5 peleHns 3agady BogHoOM Tokcukonorumn, CtporaHoBbiM (1960 u ap.) HEOAHOKPATHO OT-
Meuvanacb HeobGX0AMMOCTb NPUMEHSATb KpuTepun, obecneynsatoime GUONOrMYECKyo U X035 1-
CTBEHHYI0 HOPMbI 151 OCHOBHbIX rMAPOBUOHTOB, NONE3HbIX YENOBEKY, A1A Yero crneayeT onpe-
AeNnATb BbKMBAEMOCTb, Pa3MHOXeEHMWE N NNOAOBUTOCTb, KayecTBO notomcrtea. OgHUM 13 pe-
LUAKOLLMX MOMEHTOB MPU OLEHKE AENCTBUSA TOKCUYECKMX BELLECTB ABNseTcsa Bblbop obbekTa, Ha
KOTOPOM MOXHO MPOBOAUTL UCTbITaHUA.

Kakon Bug pbl6 cornacHo «PykoBoACTBY Mo onpeneneHno Metogom buotectMpoBaHus
TOKCUYHOCTU BOA, OOHHbIX OTNOXEHWUN, 3arpsi3HAOLLMX BELLECTB 1 BYypOBbIX pacTBOPOBY» Lene-
coobpa3Ho Mcnonb3oBaTh ANS onpeaerieHNns OCTPON neTanbHOM TOKCUYHOCTU CTOYHbIX M MO-
BEPXHOCTHbIX Y NOA3EMHbIX BOA, AOHHbIX OTNOXEHUN (BOAHBIX BbITSXKeEK), OypOBbIX pacTBOPOB,
BOAHbIX PaCTBOPOB OTAENbHbLIX BELWECTB U X cMmecen ??? O6bscHUTE, NOYEeMYy MMEHHO BUA
pbl6 UCnonb3yeTca B kKadecTBe TeCT-00bekTa???

5. MlepapxnM4HOCTb OpraHmMsaumm XUBOW MaTepun No3BOMdeT YCrNOBHO noapasgenntb
ee Ha psag ypoBHen. YpoBeHb OpraHuM3auuu XUBOW MaTepuu - 3T0 (PYHKUMOHaANbLHOE MecTo
OMONOrNYEeCcKon CTPYKTYpbl ONpeaeneHHOn CTeNeHN CROXHOCTU B OOLLENn nepapxmm XnBoro.

B cooTBeTCcTBMM C OpraHM3aumMOHHBIMU YPOBHAMU BMOMOrMYECKUX CUCTEM YCMNOBHO Bblaens-
0T LWeCTb ypoBHEN BuonHankaumu.

Pacnonoxwute ypoBHU GB1oOMHAMKALUN OT HU3LLETO K BbICLUEMY.

Ne YpoBeHb buonHankKaLmm
BuoreoueHOTUYECKNE N3MEHEHUS
dnopuctudeckune, payHucTmyeckue, xopornormnye-
CKMEe U3MEHEHMS
M3meHeHna naHgwiadtoB
Broxvmunyeckue n msmonornyeckme peakumm
AHaTomMunyeckne, Mopgonornyeckue, Gnoputmmye-
CKMe 1 NoBegeHYEeCKMe OTKIOHEHUS
LleHoTU4eckne nameHeHuns

6. Kakasa akonorvnyeckasi rpynna nvwanHMKOB No NPUypoYEHHOCTUN K cybcTpaTy aBnsaeT-
cs1 Hanbonee YyBCTBUTENBHON K 3arpsa3HeHnto atMmocdepHoro Bo3ayxa? Npuseante npumepsi.

Kputepun oueHMBaHNA KOHTPOSIbHOW PaboThbl:
- BCE 3aaHWNS BbINOMHEHbI BEPHO — 3a4TEHO
- B PELLUEHUSAX UMEITCH OLLNOKN — HE 3a4TEHO

- mecmossbix 3adaHuli (npumep):
1. Buonornyeckasa nHgnkauusi - 3To:
A. onpegeneHne CoCTOAHMS cpeabl MO HANUUMIO NN OTCYTCTBUIO B HEWN TEX UITN UHbIX Op-
raHM3MOB, Ha3blBAaEMbIX MHANKATOPaMU;
B. ucnonb3oBaHMe XMBbIX OOBHEKTOB B SKCMNEPUMEHTE;
C. Ouornoruyeckme yachbl;
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mMeToq n3yyvyeHund XXMBOTHbIX.

2. bnovHankaTopammn HasbIBatoT:

A.
B.

C.
D

AaTYMK aHanNUTUYeCKUX NPpMBoPOoB, N3yYatoLLMX KUBOTHbIX;

OpraHv3ambl Uy coobLLecTBa OpraHM3MOoB, XU3HEHHbIE (PYHKLIMN KOTOPbLIX Tak TECHO
KOPPENUpYHT C onpeaeneHHbIMU hakTopaMu Cpebl, YTO MOTrYT NPUMEHSATLCS NS UX
OLIEHKM;

pacTeHus;

MWUKPOOPraHn3Mmbl.

3. Ncnonb3oBaHue B kKa4yecTBe 6I/IOI/IHD,I/IKaTOpOB NULWaNHNKOB Ha3blBatoT:

00w

dmTONHOMKaUNS;
anbrovHgmKaums;
NNXEHOUHAWKALUMNS;
300MHOMKaLVS.

4. Boaooemsl, 3arpsi3HeHHbIe OPraHNYecKMMi CTOKaMu, Kak U OpraHnaMbl, COCOOHbIE B HUX
XWUTb, Ha3bIBAIOT;

00w

canpobHbIMu;
TPOdHbIMY;
reMepoOHbIMU;
camMoouMLLIaIoLWLMMNCA.

5. Bbl6€pl/ITe 13 nepe4Hda Tmn HeKpo30B, BblNagatowmim n3 paCCManMBaeMOVI KJ'IaCCI/Id)I/IKaLI,VII/IZ

00w

BEepXyLUEeYHbIE;
MEXOKMIKOBBIE;
NOBEPXHOCTHBIE;
KpaeBble.

6. Bbl6epVITe N3 CNncCKa MakKpoCKonn4eckme nsmeHeHmn4d nnMcTtoBoro annaparta paCTeHI/IIZ, nc-
nosrb3yemMmble B OvnonHaMkauumn B KadecTee TeCT-(*)yHKLlMVIZ

B.
C.
D.

M3MeHeHWe pa3MepoB KIeTKY;

M3MEeHeHWe CKOPOCTU paauarnbHOro NpUpoCTa;
N3MEHeHMNe CyOKIeTOUHbIX CTPYKTYP;
nnasmonus.

7. Cchepamu npumeHeHust GuonHamnkauum mMoryT ObiTh:

A.

D.

KOHTPONb Hag COCTOSIHMEM MOMYNAUMA C UEeNbio paHHEen OMarHOCTUKUM BO3MOXHbIX
HapyLLEeHUN ee 3KOMOrMYECKNX XapakTeEPUCTUK U BO3MOXHOCTW MOBNUATbL Ha CTPYKTYPY U
dPYHKUMM BUOTBI, NPOAYKTUBHOCTL BUOLEHO33;
coxpaHeHne GuopasHoobpasns NpupodHbIX naHAawadToB, nossonstowee obecnevntb
CyLLIeCTBOBAHME KaK MOXHO OOrMbLUEro Yncra opraHn3moB, B OCOODEHHOCTU peakunx Bu-
A0B GMOTbI, BbICOKOYYBCTBUTESbHbIX K 3arpsi3HEHWIO;
BbIsIBIIEHWE €CTeCTBEHHOro 6ydhepHoro noteHumana 6uonormyeckon MakpoCUCTEMbI U
AOMYCTUMbIX Harpy3oK 3K30reHHbIX BELLEeCTB Npu pasHoobpasHbIX BO3LENCTBUSIX HA CU-
cTemy;

BCE TpY OTBETA BEPHbI.

8. Peakuunsi Guonorn4eckon cuctemMbl Ha aKCTpemMarbHble (hakTopbl cpeabl, KOTOpble MOryT B
3aBUCMMOCTM OT CUMbl N UHTEHCUBHOCTU, MOMEHTA N NPOAOIPKUTENBHOCTM BO3LENCTBUS Bonee
NN MEHEE CUITbHO BNUATbL Ha CUCTEMY - 3TO :

ooOw>

cTpecc;

ANCTPECC;

aycTpecc;
HET BEPHbIX OTBETOB

9. K abunotnyecknm ctpeccopam OTHOCATCH:
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XMMUYeCKUe BelllecTBa, Boaa, Temneparypa;

BETEP, XMMUYECKNE BELLeCTBa, U3ny4YyeHne, MHdekums, Boaa;
LLYM, COmK, BETEP, XMMUYECKMEe BeLLeCcTBa, NeCTULUADI;
XMLLIHWMYECTBO, TEMMepaTypa, Boaa, BeTep, MHdeKUUSI.

OO0 W

10. dopmbl NOpakeHns opraHN3mMoB-OMONHANKATOPOB, BOCMPUHMMAEMbIE HEBOOPY>KEHHbBIM
rnasom:

A. domsmonormyeckume;

B. nateHTHblE;

C. HeoOpaTuMble;

D. mopdonoruyeckue.

11. K makpockonmyecknm n3ameHeHnsam OTHOCAT:
A. N3MEHeHMe OKpacKu, USMEHEHNE Pa3MeEPOB KIETKMU;
B. M3MeHeHue NNogoBUTOCTU, Aedhonnaums;
C. n3meHeHne opMmbl, KONIMYeCTBa 1 NOSIOXKEHUS OpraHoB, NNa3Mosns;
D. nnasmonus.

12. 'emepobHOCTb - 3TO:
A. HapyweHue nangwagrTa;
B. OKynbTypeHHOCTb NnaHAawadTa;
C. obeaHeHune dnopsl;
D. anemeHTapHas eguHuua naHawadgra.

13. AremepoGHbIe TEPPUTOPUN:
A. WHTEHCMBHO Mcnonb3yemble nactouwa, nyra u neca;
B. cneumanbHble KynbTypbl, MyCOPHbIE CBariku, OTBanbl;
C. ckanucTble, 60noTUCTbIE, TYHAPOBbLIE, BbICOKOTOPHbLIE;
D. NONHOCTbIO 3aCTPOEHHbIE 3KOCUCTEMBI.

14. MeToAa opraHu3MoB-ynoBUTENEN UCNonb3yeTcs Npu:
A. NaccMBHOM MOHUTOPWHTE;
B. aKTMBHOM MOHUTOPWHrE;
C. 3TanoHHOM OLEeHUBaHWUK;
D. BepHbl BCe Tpu oTBETA.

15. ArpoxumumkaTsl -
A. 3ona, n3secTtkoBas Mbinb;
B. cpeactBa 3awmThl pacTeHun;
C. npoayKkTbl UCKONaeMbIX BUAOB TOMNSIMBA,;
D. pagnoakTuBHbIE OCaOKW.

16. lHOMKaTOPOM OYEeHb KUCHbIX MOYB SABMSAETCSA:
A. dwmanka TpexuseTHas;
B. nblpen nonsy4ni;
C. 4yepHuKa 0ObIKHOBEHHAS;
D. ocoka Hu3Kas.

17. o cTeneHn 3arpasHEHHOCTN BOA, OpraHMyYeckumMm BeLecTBaMmn BogOEMbI KracCcupuumpyoT
Ha:

A. nonucanpoGHkle;

B. mesocanpobHbie,

C. onurocanpobHble;

D. Bce Tpu OTBETbI BEPHbI.

18. MNpoueaypa ycTaHOBNEHUS TOKCUYHOCTU cpeabl C NMOMOLLbIO TECT-0OBEKTOB, CUrHANU3npy-
OLLMX HAPYLUEHNEM KU3HEHHO BaXXHbIX (PYHKLMI 06 U3MEHEHUsIX B cpeae - 3TO:
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onoTecTnpoBaHue;
ovonHanKaums;
3KCNpecc-OLEHKa;
HEeT BEPHbIX OTBETOB.

OO0 W

19. Begywas ponb npy GUonHgmMKaumm N3MeHeH1s1 COCTOSIHUA BOAHbBIX 3KOCMCTEM NpuHage-
KUT:

A. MnekonutarLwmnm;

B. Bogopocnsw;

C. pbibam;

D. HaceKkoMmbIM.

20. O6unve BMOOB 1 BUAOBOE pasHoobpasve Ans GMonHAMKauumM HapyLueHWi SBNSTCs napa-
MeTpamu:

YCINOBHbLIMU U HETOYHbBIMMU;

[OCTOBEPHbIMMU;

HenpurogHbIMK ANA UCMONb30BaHUS;

HET BEPHbIX OTBETOB.

00w

Kputepun oueHnBaHunA TeCTOBbIX 3a8aHUN:
npaBunbHbIE OTBETHI:

- Ha 15-20 BonpocoB — 3a4TeHO

- MeHee, YeM Ha 15 BonpocoB — HE 3a4TEHO

20.2. NMpomexyTo4yHana aTrectauums

MpomMexxyToyHas aTTecTauums No AUCLUMNIMHE OCYLLIECTBAETCA C NMOMOLLbIO CreayLmnx
OLIEHOYHbIX CPEACTB:
- NPOBEZeHME YCTHOMO OMpoca U peLleHne NpakTUYECKUX 3afaHuii.

Teopemu4eckue eorpocsl ons YCMHO2O0 oripoca.

1. MoHsTne «drnonHaukaumnsa». Popmbl GUOMHANKALMM

2. dnopuctudeckne, ayHMcTndeckme nsmeHeHus. LleHoTuyeckme mameHeHud. buoreo-
LeHoTU4eckne nameHeHus. lameHeHunsa nangwadgtos.

3. AHTponoreHHble hakTopsbl, Bbi3blBaloLMEe Y OPraHM3MOB CTPeCC

4. Mopdonornyeckme n3aMeHeHnst y pacteHmin (Makpo- 1 MUKPOCKOMMUYECKNE 3MEHEHNS),
NX XapakTepucTuka

5. UyBCTBMTENBLHOCTb M AOCTOBEPHOCTb GMoOuHAuKaTopoB. MeToabl GMOMHAMKALMOHHBIX
nccregoBaHum

6. JIManHnKN Kak MHOMKaATOPbI 3arpsi3HEHMST OKpYKatoLen cpeapl

7. YpoBHU BUonHgmkaumm (reHeTndeckme, bnoxnmmyeckue n onsnonormieckne peakumm)

8. BrovHavkauna 3arpa3HeHUn Ha3eMHbIX 3KOCUCTEM. VICTOYHUKM 3arpsisHALWMX Be-
LiecTs

9. MNpobnema oueHKN MOPdONOrMYECKUX UBMEHEHNI Y pacTEHUI

10. BuonHgmkaTopbl HEPTAHOIO 3arpA3HeHns

11. BuonHgmkaTopbl BpeHbIX BELLECTB B BO3ayXe

12. MpyMeHeHne XMMN4eCcKNX CPeAcTB 3alUunTbl pacTeHU, nx BUonHANKaLms

13. MNasoycTtonumnBoCcTb pacteHuin. CMMNATONOMMSA BNUAHUA CEPHUCTOrO rasa, xsiopa, am-
Munaka

14. MNMoHaTne «brnotectuposaHmne». Metoabl GruoTecTMpoBaHns pasnnyHbIX cpesq,

15. buonHaukaums ka4yecTBa BOAbl U CTENEHM 3arpsi3HEHNS] BOOOEMOB

16. NonuapomaTnyeckue yrneBoaopoabl U ANOKCUAbI, X BMONHANKaUMS

17. Tsxkenble MeTannbl U X BUONHANKATOPbI

18. Vcnonb3oBaHne XBOWHbIX kKak BMOMHANKATOPOB
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lMpakmu4yeckue 3adaHus (npumMepsbl):

3agaHve 1. B ropogax B 3MHUIA NepMog 4acTo UCNOSb3yTCA NPOTMBOrononeaHble co-
nn, KOTOpble SABMSKTCA O4HMM M3 BpedHbiX (DaKTOPOB, BbI3bIBAKOLUNX YrHETEHWE LPEBECHO-
KyCTapHMKOBOW pacTUTENbHOCTU. Tak, npumeHeHne Hatpueson conu (NaCl) npuBoguT K Hakon-
neHuto B noyBe 06MEHHOro HaTpusi, KOTOPbIN BrOKMPYeT HOpMarbHble YCIOBUSA NMUTaAHUS pac-
TEHUN N yxygwaeT ux usmko-xumMmyeckmue n nonormdeckne ceonctea. B pesynbtate npoms-
pacTaHusa B TaKMX 30HAX Ha MUCTbSX pPacTEHUN cHavyarna BO3HUKAKT APKO-XenTble HepaBHO-
MEepPHO pacnoroXeHHble KpaeBble 30Hbl, 3aTeM Kpaw Nucta oTMUpaeT, a Xentas 30Ha nepeasu-
raeTcs K cepeuHe 1 OCHOBAHWMIO NUCTA.

MpogomKknTenbHble U PasHOCTOPOHHWE UCCNeOoBaHUA Mo 3TOMY BOMPOCY MO3BOMUMU
pa3paboTaTb GOHUTUPOBOYHbIE LUKanbl, HA OCHOBAHWW KOTOPbIX BO3MOXHO OLIEHWUTb YPOBEHb
3acoreHns NoYBbl MO CTEMEHN HaPYLLUEHUS NINCTOBbIX NSIACTUHOK.

HasoBuTe BUAbI APEBECHbIX PaCTEHUIN, KOTOPbIE MOTYT CY>XUTb MHAUKATOpaMu 3acore-
HUSA NoYB?

3apaHve 2. B nocnegHve OeCcATUneTUs npu reodkonormyecknx M3biCKaHuax Ons MHOu-
Kauum ycrioBui cpefbl U BbISBIIEHUSA CTENEHW ee 3arps3HeHust ctanm Ucnonb3oBaTb MOX006-
pasHbIX (rMaBHbIM 06pa3oM NUCTOCTEDENbHBIX MXOB).

B Poccun gaHHoe HanpaBneHune noka genaet TOfbKO caMble nepBble warn, B TO Bpemsi
Kak 3a pybexxom aTOT MeToa pa3BMBaeTCH Ye AaBHO. EBponenckumMu, kKaHagckumMm 1 AnOHCKK-
MW uccrnegoBaTenamm paspaboTaHbl METOANKM AMArHOCTMKM aTMOCKEPHOro 3arpsi3HEHUst Npwm
MOMOLLM MXOB; OCOBGEHHO KpyrnHble MCCneaoBaHWs B 3ToW obnactu BedyTtcs B AnoHuu, rae
npobriema 3arpsis3HeHNa aTMocdepbl 0co6eHHO ocTpa. Tak, B TOKMO Ha OCHOBaHMM MONyYeH-
HbIX pe3ynbTaToB NPOBEAEHO KapTUPOBaHWE TeppuTopum ropodoB. B psage KpynHbix ropoaos
KaHagbl npMMeHalTCAa METOAUKW, NpeanonaraipLimMe NCnosfb3oBaHme B kKayecTBe TecT-obbekTa
MOXOBO-ITMLLANHNKOBBLIE CUHY3UK (coobliecTtBa). B McnaHnm 6pnomMoHMTOprHrom oxsadveHo 40
ropoAoB B pa3HbiX parioHax CTpaHbl. Kak Ha3biBaeTCa MeToq KOMMIEKCHON AMarHOCTMKN COCTO-
SHMS TOPOACKOW cpedbl C NOMOLLLID MXOB? W Kakne npenmyLliectsa OH UMEET MO CPaBHEHUIO C
NUXEeHOUHANKaLUnen?

3apaHue 3. lNpn oueHKe pagMoakTUBHOIO 3arpA3HEHUsT NecHbIX GUoreoueHo30B rpubsbl
urpatoT ocobyto ponb. B nepsblie rogbl nocne YepHobbinbckon aBapun kK BruonHaukaTopam oT-
HOCUNKN TPUG NONBbCKWIN, CBUHYLLKY TOHKYH, FOPbKYLUKY W MacrneHOK OOblIKHOBEHHbIN. OpHako
yXXe Torga nonaranu, 4Yto no mepe 3arpsi3HeHusi 6onee rnybokmx CnoeB No4Bbl cpean BUOOB-
BruonHaNKaTopoB BO3MOXHbI NepecTaHoBKW. Cendac K GuonHankaTtopam npUHUCNNAIT XKeNYHbIN
rpmnb. A BOT TOHKYIO CBMHYLLUKY B HacTosiLLee BpPeMS Henb3s cYUTaTb AOCTOBEPHbIM UHAMKATO-
POM, MOCKOSIbKY OHa OTHOCUTCA K ABYM 3KONMOIMMYECKUM rpynnam - canpotpodam Ha noyse u
hakynbTaTUBHLIM MUKOpPU3oobpasoBaTensMm. XoTs BHavane, Korga 3arpsisHeHue rnokanu3oBa-
N0Cb B MOBEPXHOCTHbIX CMOSAX, OHA OTIMYHO BbIMOSHANA 3TY POsib.

Ob6bscHUTE, NodemMy UMEHHO rpmbbl credyeT UCNoSb3oBaTh B KayecTBe OMomHOMKaTo-
POB PagMOaKTMBHOIO 3arpsi3HEHNS B NeCHbIX BuoreoueHo3ax?

TexHonormsa npoBeAeHUA NMPOMEXYTOYHOW aTTecTaumn BKMOYaeT MOAroTOBKY U yCT-
Hbll OTBET MO TEOPEeTUYEeCKUM BOMPOCaM (He MeHee 2), a TakKe pelleHne npakTuyeckoro 3aga-
Hus. Mpn BbINONMHEHUN BCEX 3aaHUN B XOA4e TeKyLlen atrectauum, obyyaroeMmycs BbiCTaBns-
eTCAa pe3ynbTaT «3a4yTeHOoY.
OnuncaHmne KpuTepueB U LIKasbl OLleHUBAHUA KOMMNEeTeHUUN (pe3ynbTaToB obyuye-
HUA) NPU NPOMEXYTOYHOWN aTTecTauumn:
- BNageHune NOHATUNHBIM annapaTtoM AaHHOM 06nacTy Haykm (TEOpeTUYECKMMN OCHOBaMu
BuonHaukaumm);
- CNOCOBHOCTb MNNIOCTPUPOBaTL OTBET NpMMepamMu, bakTtamn, JaHHBIMU Hay4YHbIX Uccne-
JOBaHUI;
- NPUMEHATb TeopeTU4eckne 3HaHUSA ANA NPoBeAeHUs 3KOMOrMYecKnx UCCrenoBaHuni C
MCNONb30BaHMEM MeTOAoB BuonHamKaumm n BoTeCTUPOBaHUS.
[nsa oueHnBaHMA pesynbTaToB 0Oy4eHUs Ha 3a4eTe UCMONb3yeTCs ABYXYPOBHEBas LUua-
na: «3a4TeHO», «He 3a4TEHO».
CooTHoLeHne nokasaTenen, KpUTepueB U LLKanbl OLLeHUBaHUS pe3yrnbTaToB 00yYeHus.

| | YposeHb |
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KpuTepumn oLeHnBaHUSA KOMNETEHLUUN chopmumpo- Lkana
BaHHOCTU OLeHOK
KOMMNEeTEHLUN

O6yvatownnca B NonHOM mepe BrnageeT NOHATUMIHBLIM annapa- Gasoenbiti 3aumeHo
TOM JaHHOM obnacTu Hayku (TeopeTuveckMmmu ocHoBamm Guo- YpPOBEHb
nHAnKaumm), cnocobeH WNMCTpMpoBaTb OTBET NpUMepamu,
dakTaMu, AaHHbIMU Hay4HbIX MUCCNeoBaHWUM; NPUMEHHATb Teo-
peTnyecKkne 3HaHusa ans peLleHnst NpakTuYeckux 3agad B ccpepe
9KOMOrM4ecKoro MOHMTOPMHIra Ha OCHOBE pe3yrbTaToB OMOMH-
ANKALMOHHbBIX UCCrnegoBaHui
OTBET Ha KOHTPONbHO-U3MEPUTENDBHbLIN MaTepuan CoaepXuT - He 3a-
CylecTBeHHble ownbkn. OByyalowmMicss 4eMOHCTPUPYET OTPbI- YmeHo

BO4YHbIE, cbparmeHTaprle 3HaHuNA, HEe YyMeeT NMPpUMeHATb Teope-
TU4eCKne 3HaHuA AnA peleHnAa npakTtn4ecknx 3agaHun B 06-
nactn 3KoJNorm4eckoro MOHUTOpUHra Ha OCHOBE pe3yrbTaToB
6VIOVIH,EI,VIKaLlMOHHbIX nccrnenoBaHum




