MMNMHOBPHAYK POCCUK
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUEFO OBPA30BAHUA

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

YTBEPXOAIO

3aBenytowmin kacegpon
2e09K0s102UU U MOHUMOpPUH2a ykarowel cpedbl
v Kyponan C.A.

nodnucek, pacwugposka rnodnucu

30.05.2025

PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

Bb1.B.1B.02.01 BuouHaunkauums

1. Koa 1 HauMeHoBaHMe HanpaBrieHUsA NOAroTOBKM:
05.03.06 — 3konorna n npupoaononb3oBaHne

2. Mpodunb noaroToBKU: ["'€o3KoNOrns
3. KBanudukaums BbinyckHuka: 6akanasp
4. dPopma obyUyeHUA: 3a04Has

5. Kacheppa, oTBeualowasn 3a peanusauuio AUCUUNIMHBI: Kadeapa reodKonorum u
MOHMWTOPVWHIa OKpYXKatoLLielt cpeabl

6. CoctaButenu nporpammbl: Knesuosa MapuHa AnekcaHapoBHa, KaHanaar reorpa-
doMYECKMX HayK, AOLEHT

7. PexomeHpoBaHa: npotokon o pekomeHaauum: HMC d-ta reorpadum, reoakonormm u
Typuama oT 19.05.2025 Ne8

8. YuebHbIn roa: 2028-29 Cemectp: 7
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9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:
Llensimu oceoeHusi y4ebHoU OuCUUNIUHbI S8MISII0MCS:

- pasBuUTME YMEHMIN N HABbLIKOB MPaKTUYECKOW OLIEHKN COCTOSIHUSI OKpyXatollewn cpegbl
Ha OCHoBe BUONHAMKALMOHHbBIX METOAOB;

- (bopMMpOBaHME IKONTOMMYECKOrO MbILLIEHNSA obyyatroLmxcs.

3adauu y4ebHoul OuCUUNITUHbI:

- 03HaKOMMUTb CTYOEHTOB C MeTogamMym OMOMHAMKALMW MNpU 3arpA3HEeHUM BO3AYLUHON
cpenbl, NO4BbI, BOAHOW cpeapbl;

- oBNageTb Metogamm GMoTeCTMPOBaHUS NMOYBEHHOIO NOKPOBA;

- YMETb C NMPUMEHEHMEM METOLO0B OUOMHOMKALMM OLEHUTb COCTOSIHME OKpYXXatoLlen
cpeabl pasfinyHbIX 3KOCUCTEM Ha NaHawadTHOW OCHOBE;

- YyMEeTb OCyLLeCTBNATbL cOOp, aHanM3 n NporHo3 pesynbTaToB OMOMOHUTOPUHTA.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOIN: aucumnnuHa oTHocuTCs K Bapua-
TUBHOW YacTu (OMCLMNMMHBI MO BbIOOPY) y4yebHoro pabodero nnaHa no HanpaeneHuto Gaka-
naepuata 05.03.06 - Skonorusa n npupogonons3osaHve (b1.B.4B).

BXxogHbIMM 3HaHUSIMK SBMSIOTCA 3HAHWS OCHOB OOLLen akonoruv, Guonorum, GuopasHo-
obpasusi, onpegeneHns pacTeHui, NOYBOBEAEHMSI.

HaHHasa gucumnnuHa siBnsieTcs npepwecTsyowen ans aueunnnud «OueHka Bo3aen-
CTBMS Ha OKpYXaloLLylo cpealy», «eoxvmMus okpyxatoLen cpeabl», «QKornorniyeckast TOKCUKO-
Normst N 0TXoa4pbl», «QKONOrMYeCKUA MOHUTOPUHIY.

11. MnaHupyemMble pe3ynbTaTbl OOYy4YeHUs MO AUCLUUNMUHE (3HAHUSA, YMeHus,
HaBblKM), COOTHECEHHbIe C MMIaHUPyeMbIMU pe3ynbTaTaMu OCBOEHUs ob6pa3oBa-
TeNbHOM NporpamMmMbi (KOMMNETEHLUSAMU) U UHAUKATOPAMM UX [OCTUKEHUS:

Kon HasBaHwne Kon MugukaTtop MnaHvpyeMble pesynbTaTbl 06y4eHus
KoMMeTeHUMN
MK- | CnocobeH paspa- | MK-2.5 | MpuMeHsieT  Tex- | 3HaTb: TEOPETUYECKNE OCHOBbI PACTEHWIA,
2 6aTbiBaTb U CO- HONOMMMU Ppecypco- | KUBOTHLIX N1 MUKPOOPraHN3MOB, a TakxKe 3a-
NpoBOXAaTb Bbl- cbepexeHus N | KOHOMEPHOCTU UCMONb30BaHNSA BUOOB-
nonHeHue npo- 3aWwmTbl OT Bpea- MHOMKATOPOB ANA nNpoBegeHua akonorunye-
rpaMmM npowu3BoA- HbIX  3Konormye- | CKOr0 MOHUTOPUMHrA.
CTBEHHOMO  3KO- CKUX BO3elicTBUI | YMETb: C NPUMEHEHeM METO/0B 6I/IOI/IH,EI,KI-
IOFUYECKOro 61MOThl M Hacene- | KAUMM OLEHNBATL COCTOSIHME OKpYXKatoLL el
KOHTPONS Ha Hus cpefbl pasnnyHbIX 9KOCUCTEM; OCYLLECTB-
npeanpUsITIAM, naTb cbop, al-!anms W NPOTrHO3 pe3ynbTaToB
MOHUTOPUHTa; NNaHNpPoBaTk U NPOBOAUTL
3KONTOMMYECKOro

HOPMUPOBaHUS U
3aLUMnThI OKpY-
Xatoulein  cpeabl
OT BpedHblX BO3-
AENCTBMI Ha aT-
mMocdepy, rvapo-
chepy, 3emenb-
Hble pecypcbl,
6uoty n Hacene-
HMe

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

BnageTb: NOHATUIHBLIM annapaToM, Heo6-
XOAMMbIM Anst npodpeccrnoHansHom aes-
TENbHOCTU, YMEHUSIMU NOUCKOBO-
ncenenoBaTtenbckon paboThbl.
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MK-

CrniocobeH peanu- | MK-5.2 | BbinonHAeT KOM- | 3HaTb: METOAbl OLIEHKM COCTOSIHUS OKpYXKa-
30BblBaTb CUCTE- nnekc Habnoge- | rouen cpeabl C noMoLlubto BMOOB-
Mbl M MeToAbl HUN U U3MEpeHWiA | NHAMKaTOPOB.

3KOJIOMMYecKoro no peanvsaumm YMeTb: oLeHuBaTh CTeNEHb 3arpAa3HeHHOCTH
MOHWUTOPMHTa, 3a4ay dKonorye- | BOAbI, COCTOSHIME YNCTOTbI BO3AYXA W NOYBI,
MpOrHo3u1poBa- CKOTO MOHMTOpWH- | OCHOBBIBAACH Ha MOKa3aHMAX pacTeHui 1
HUS  COCTOSIHUS ra XMBOTHbIX — OMoOuHAMKaTopax; paboTaTb
OKDY)KaIOLLleﬁ CaMOCTOATESIbHO U B rpvynnax; ocyulecTB-
cpeas NATb CaMOCTOATESIbHbIN MOUCK 3KONornye-

MOHWUTOPWHra.

CKOM MH(hopMaLMM B Pa3NNYHbIX MCTOYHMUKAX
(cnpaBo4HMKax, Hay4HO-MONYNSAPHbLIX N3aa-
HUSX, pecypcax NHTepHeTa), a Takke ocy-
LLLeCTBNATL €€ aHanm3 1 CUHTE3 B NOMEBbLIX U
nabopaTopHbIX NCCNEAOBaHNSIX.

BnapeTb: HaBblkaMW OCYLLLECTBIEHMUS 3KC-
nepuvMeHTanbHble paboTbl B 06nactn 6mo-

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

dopma NpomMeXyTOYHOM aTTecTauum — 3a4eT.

13. TpyaoemkocTb N0 BUAamM y4ebHoOM paboThbl

TpyaoemMKocTb
Bug yyebHown paboTbl lNo cemecTpam
Bcero
7 cemecTp
AyOouTopHble 3aHATUA 8 8
nekuuu 4 4
B TOM npakTuyeckune - -
yucne:
nabopaTtopHble 4 4
CamocTosaTenbHas pabota 60 60
dopMa NpoMeXyTOYHOM 4 4
arTectaumm, 3advet
WToro: 72 72
13.1. CogepxaHue AUCLUUNIIUHbI
Ne Peanusa-
n/n ums pasge-
na gucuu-
HanmeHoBaHue pasgena guc- NMWHbI C
CogepxaHve pasgena AMCUUNIUHBI
LMNNHbBI NOMOLLLbHO
OHNauH-
Kypca,
QYMK*
1. Jlekuuwm
1.1 OHnann-
Kypc «buo-
NHOMKa-
Onpegenenune npeameta «brnonHgukauusay. OT-
BeepneHuve. BnonHgukaums . umsa»
nn4yme NoHATUI «BuonHankaumsi», «BUMOMOHUTO- i
COCTOSIHUS Ha3EMHbIX 3KOCU- https://edu.
.| puHr», «buotectnposaHue». Nctopus GuonHan-
CTEM NO peakumam pacTeHumn KaLM vsu.ru/cour
selview.php
?id=2246
1.2 BuovHankaunsa HazeMHbIX OcoBEeHHOCTN NCMONb30BaHUS XKMBOTHbLIX B Kave- OHnann-
3KOCUCTEM MO peakuusim Xxu- | ctee bmomHamkaTopoB. buonHaukaums Ha ocHoBe | Kypc «buo-
BOTHbIX CBOMCTB nonynauun. buonHgmkaums sarpssHeHms MHOVKa-



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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cpeabl N0 aHaTOMO-MOpPdONOrM4ecKMM Npu3sHa- Lms»
KaM Y XXMBOTHbIX. MI3MeHeHne GMopUTMOB Y Xu- https://edu.
BOTHbIX. BriMsiHMe cTpeccopoB Ha noBegeHne xu- | vsu.ru/cour
BOTHbIX. selview.php
?id=2246
1.3 OnpegeneHne cTeneHun 3arpsa3HeEHHOCTM Bogoe- OnnanH-
Ma: NPO3paYHOCTU, LUBETHOCTM BOAbI BU3yallbHbl- Kypc «Bbuo-
MU MeTogamu. buonHaukaums Bogoema ¢ nomMo- NHONKa-
BMOVHAMKALIAS BOAHBIX U Ge- Wwbto pacteHuin. OnpegenexHne cteneHun 3arpss- uv.m»
HeHns Bogoema no 6ecno3BoHOYHLIM 300uHAUKa- | https://edu.
peroBbIx NaHawadgToB
Topam. bruonorunyeckasa getokcmkaums. buonoru- vsu.ru/cour
Yyeckasl MHAMKauusa BOAOEMOB. selview.php
?id=2246
14 MugukaTtopkl TMNOB noys. NHAMKaTOpbl MeXxaHu- OnnanH-
Yyeckoro coctaBa no4s. VIHgukaTopbl 6oraTcTea, Kypc «Bbuo-
YBINaXXHEHUS, KNCITOTHOCTU 1 3aCONEHNSI MOYB. NHAVKa-
OcobeHHOCTN nHAMKaUMM Komnrekca agadude- umns»
cknx dhakTopoB. MIHankaTopbl NAacTOMLWHON ou- https://edu.
rpeccun pacTUTeNbLHOro nokposa. NHankaTopbl vsu.ru/cour
E 3anexen. VMIHaMkaumsa NOYBEHHbIX pa3HOCTEN U selview.php
NOUHAMKALMS COCTOSIHUSA o o
3KONOrMYECKMX YCNOBU B arpoueHosax. bronH- ?id=2246
NMOYBEHHOrO NOKPOBa o
AVKaumsa peKkpeaumoHHON Harpysku. becnosso-
HOYHbIE KaK NMokasaTenn Nopo3HOCTU, NITIOTHOCTH
N MexaHM4ecKoro cocrtara no4s. becno3soHo4-
Hble KaK nokasaTenu peakLmmn 1 CorneBoro pexu-
Ma no4B. MNo4BeHHbIE 6eCNO3BOHOYHLIE KaK MOKa-
3atenu GoraTcTBa
NnoyB KanbLuem.
2. JlabopaTtopHbie 3aHATUA
2.1 OnpenenexHne nnowaan NMUCTLEB Y APEBECHbIX -
pacTeHun B 3arpsi3HEHHOM 1 YnMCTol 30Hax. Oueh-
Ka kadecTBa cpeabl C MOMOLLbI0 (DNYKTYUpYoLLEen
acMMMETPUM OPEBECHbIX pacTeHUn. NameHeHne
uBeTa (riaBOHOMAHbIX MUIMEHTOB LiBETKOBbIX
BrouHavkaumsa coctoaHua pacTteHun nofd BnusHuem pH cpeapl 1 conen Ta-
Ha3eMHbIX 3KOCUCTEM Mo pe- | Xernbix meTannos. OnpegeneHne cocTosHUSA
akumam paCTeHVII7I 0pr>+<arou.le|7| cpeabl 3a MHOrme rogabl No pagu-
anbHOMY MPUPOCTY APEeBECHbIX pacTeHun. OueHka
XW3HEHHOrO COCTOSIHUSI APEBECHbBIX PACTEHUI MO
Komnnekcy mopdornornyeckmx nameHeHun. Onpe-
O€erneHne COCTOSIHMSA OKpY»KatoLLen cpeabl MO KOM-
nrekcy Npu3HakoB Y XBOWHbIX
13.2 Tembl (pasgensbl) AUCLUUNIUHBbI U BUAbI 3aHATUN
No Buabl 3aHATUN (KONMYECTBO YacoB)
p HavnmeHoBaHue pasgena gucuym- MpakTy- Na6opa- CamocrTos-
NIIHbI Jlekunn TenbHas Bcero
n yeckue TOpPHblE
paboTta
1 Beepgenuve. BuonHgukaums co-
CTOSAHUSI Ha3eMHbIX 3KOCUCTEM MO 1 - 4 20 25
peakumnsiM pacTeHui
2 BronHankaumns HazeMHbIX 3KOCU- 1 i i 10 11
CTEM MO peakUMsiM XUBOTHbIX
3 BrvovHankaums BogHbIX 1 6epe- 1 ) ) 10 11
roBblX NaHAawadToB
4 BuonHankauma cocToaHUS Noy- i i 20 21
BEHHOrO MOKPOBa
NToro: 4 - 4 60 68



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
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14. MeToan4yeckue ykasaHusi ans ob6y4yarowmxcsi N0 0OCBOEHUIO AUCLIUMNIIUHDbI

Heobxoamma perynsipHad paboTa C TEKCTOM KOHCMEKTOB MeKUMW ONS MOHUMaHusa 1
OCBOEHMsI Matepuarna npeaLwecTByowen n nocneayrowen nekunn. Mo ykasaHuio npenogasa-
Tenst Heo6xoaUMO perynsipHO BbINOMHATL AOMAaLLHUE 33434y, BbIMOMHATb KOHTPOSIbHbIE TECThI
B XO[e€ TeKyLlen atTectaumm (No KaXKgow NporNaeHHON TEMeE).

Mpn nNogroToBKe K NPOMEXYTOYHOM aTTecTauun CTyOeHTbl U3yyYatoT U KOHCMEKTUPYIOT
pekoMeHayeMyto npenogasaTenem y4yebHylo nutepaTypy No TeMam NeKUMOHHbIX U nabopartop-
HbIX 3aHATUN, CAMOCTOATENBHO OCBaAMBAIOT MOHATUNHLIA annapar.

MeTogunyeckne pekomeHaaunm nNo opraHn3aLmmn N3y4eHnsa QUCLMNINHBLI

- NPW NOAroTOBKE HY)XHO 0OpaTUTb BHMMAHME Ha CIOXHOCTW peakumm GMonornyeckmnx
CUCTEM Ha 3arpsasHsoLLMe BellecTBa N B ee pamkax — Bbibopa 61Monornyecknx MHaMKaTopos, —
CBsi3aHHas C HeobXxo4MMOCTbLIO yyeTa OCODEHHOCTEN MOCTYMNNEHUS, akKkyMynsaumn pasHbiX Be-
LLEeCTB AN pa3HbiX BMONOrMYECKUX CUCTEM, a Takke HEOOXOOANMMOCTb y4eTa OCOBEHHOCTEN UH-
AvBuayanbHOro passuTus, metabonuama v penpogykunm buonornyeckoro o6bLekTa; CnoXHoOCTb
OLEHKN BO3OENCTBUS COYEeTaloLWMXCH B NPOCTPAHCTBE M BO BPEMEHU pasHblX KOHLEHTpaLuun
MHOXEeCTBa areHToB HeOoAMHaKoBOW Npupoabl ((PM3NYECKON, XUMMUYECKOM, BGMONorn4yeckon);
npobnema aHanusa cneumguYHOCTN, HECNELMMUIHOCTU N COOTHOLLIEHUA Mexay cneuuduye-
CKUM M Hecneunuyecknm, UMerLLmnx MecTo Npu OCYLLECTBEHMUN peaKLMmn XMBbIX CUCTEM Ha
noBpexgaroLume Bo3nencTeus; npobnema yCTtondmBoCTM CUCTEM U ONpPeaeneHms Camoro noHs-
VA "yCTONYMBOCTL" CUCTEM.

- MpY NOArOTOBKE K NabopaTopHbiM paboTam 1 Afsi CaMOCTOSATENbHON paboTbl MCMOMb-
30BaTb peKOMEHAyeMYK NUTepaTypy, SNEKTPOHHbIE y4eOHbIX Nocobui n pecypcbl MHTEpPHET, B
TOM YmnCne 3NEKTPOHHbIN obpa3oBaTenbHbIN noptan Moodle.

15. Nepe4yeHb OCHOBHOW U AOMNONIHUTENLHOW NUTepaTypbl, PECYPCOB UHTEPHET,
HeoOGXoAUMbIX Af1I OCBOEHUS AUCLIUMNIIUHBI

a) oCHOBHas nuTepaTtypa:
Ne
n/n

NcToYHMK

MeToabl 3konornyeckun uccnegosaHun @ ydebHoe nocobme ansa sysos ¢ rpugom GYMO /
1 H.B. KaBepuHa v gp. - BopoHex: N3a-Bo «Hay4Hasa kHura», 2019. - 355 c. https://christmas-
plus.ru/publications/rukovod

OKonoro-aHanUTUYeckne MeTobl UCCIEeAOBaHUA OKpYXatoLwen cpeapbl : y4uebHoe nocobue /
2 T.W. NpoxopwuHa, H.B. KaBepnHa, A.H. Hukonbckas v ap. - BopoHex: nsa-so "Acto-
kn",2010. - 304c.

depoposa A.N. [ipeBecHble pacTeHus r. BopoHexa (buopasHoobpasme u ycToMYnBOCTh):

3 yyebHoe nocobue ans sy3os / A.N. degoposa; M.A. Muxeesa .— BopoHex : UINL BI'Y,
2008 .— 98 c.

6) gononHUTENbHAA nNUTeparypa:
Ne n/n UcTOoUYHUK

4 depopoBa A. . BuonHamkauma n OGUOTECTUPOBAHME COCTOSHUS OKpYXKalLen cpenbl:
y4eb. nocobue / A. A. PegopoBa. — BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 2006.- 39 c.
Brvonoruyecknii  KOHTPONb OKpyxatwlen cpefbl. buovHaukaums n GuoTecTMpoBaHue :
5 y4yeb. nocobue / O.IN. Menexosa [u gp.] ; nog pea. O.MN. Menexoson, E.N. Eroposoi .— M.
: Academia, 2008 .— 287 c.
OcHoBEbI aKoreonoruu, GuonHaMKaumMm n GMoTeCTUPOBaHWSA BOOHbLIX 3KOCUCTEM : y4eb. no-
cobue / nog pea. B.B. Kypunenko .— CI16. : N3g-Bo C.-MNeTepb. yH-Ta, 2004 .— 443 c.
OnekyHoBa, M. I'. BuonHgmkaumsa 3arpssHeHun : yvyebHoe nocobue / M.I. OnekyHoBa ;
CaHkT-lNeTepbyprckuin rocyaapcTBeHHbIM yHMBEpPCUTET .— 2-€ u3a. — CaHkT-lMeTepbypr :
7 M3patenbctBo CaHkT-lNeTepbyprckoro MocygapcTBeHHoOro Yuusepcuteta, 2016 .— 307 c. :
cxem., Tabn., wun. — http://biblioclub.ru/  .— ISBN  978-5-288-05674-1 .—
<URL:http://biblioclub.ru/index.php?page=book&id=458079>.
BuonHankauma BogHbIX 3KOCUCTEM [ONEKTPOHHBIA pecypc] : ydebHO-mMeToan4eckoe noco-
Ove gnsa By30B : [onsa cTyd. 1 K. gHeB. ota-Hus , Hanpaenenusa 020800 - Qkonorvsa un npu-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4909&TERM=%D0%9E%D0%BF%D0%B5%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9C.%20%D0%93.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=458079
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pogonone3oBaHue] / BopoHex. roc. yH-T ; cocT. [LA. AHuMdepoBa .— IONEKTPOH. TEKCTO-
Bble AaH. — BopoHex : N3gatenbckun gom BIY, 2014 .— 3arn. ¢ Tutyna akpaHa .— CBo-
6oaHbIN gocTyn U3 uHTtpacetn BI'Y .— TekcToBbin hann .— Windows 2000 ; Adobe Acro-
bat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf>.
BrnoTecToBbIV aHanNW3 — MHTErpanbHbI METOL OLIEHKM KayecTBa OOBLEKTOB OKpyXatoLlen
cpeabl: y4eb.-meToq. nocobue [OnekTpoHHbI pecypc] / A.l'. bybHoB [u ap.]; nog obw,. pep.
B.W. T'puHeBnya, FOY BIO WUIXTY. — WeaHoBo, 2007. — 112 c. - Pexum pgoctyna
http://www.isuct.ru/e-lib/node/63.

MeToguyeckne pekoMeHgaumy no BbIMOMHEHWIO OLEHKU KadecTBa Cpedbl MO COCTOSHUI0
XUBbIX CYLLLECTB (OLeHKa CTabunbHOCTM pPasBUTUS XMBbIX OPraHU3MOB MO YPOBHIO acuM-
10 MeTpun MopdonorM4eckux CTPyKTyp) [OnekTpoHHbIn pecypc] / LleHTp akonoruyeckom no-
NUTUKN Poccun. - M., 2003. - Pexum pocTtyna:
http://www.ecopolicy.ru/upload/MetRecom.doc.

B) MHCPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouumnanbHble pecyp-
Cbl MHTEPHET):
Ne n/n MCTOYHNKK
11 3HBE BI'Y http://www.lib.vsu.ru
12 http://biblioclub.ru
13 ONEKTPOHHBIN KypC MO AUCLMNINHE Ha nopTane «ONeKTPOHHbIN yHuBepcuteT BI'Y»
— Pexxnm goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=2246

16. MNepeyeHb yyeOHO-MeTOAMYECKOrO obecneyeHusi ANsl CaMOCTOATENbLHOWN pa-
60TbI

Ne n/n MNCcToYHUK

Knesuosa M.A. JlabopaTopHo-nonesow npakTukym no buovHaukauum : (ydebHoe nocobue ans
By3oB) / M.A. KneBuoBa ; BopoHex. roc. yH-T, ®ak. reorpadun, reoskonorum n typuama .— Bo-

1 poHex : HayyHas kHura, 2016 .— 105 c. : vn., Tabn. — bubnuorp.: ¢. 101-105 .— ISBN 978-5-
98222-894-9.
MpakTukym K Kypcy "Okonormsi M paumoHanbHOEe MNpUPOAOMNONb30BaHue" : cneunanbHOCTb
> 020201 - buonorus / BopoHex. roc. yH-T; cocT.: O.I. Herpo6os [u ap.] .— BopoHex : JIOIM BI'Y,

2004 — 43 c. : Tabn. — Bubnuorp.: c. 38 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan05025.pdf>.

depopoa A.W. BronHankauus n GuotecTupoBaHWe COCTOSHWUSI OKpYXKatoLen cpefbl : yyebHoe
3 nocobue / A.N. degoposa ; BopoHex. roc. yH-T .— BopoHex : JIOMN By, 2006 .— 39 c. —
bubnuorp.: c. 38 .— <URL:http://www.lib.vsu.ru/elib/books/b257279.djvu>.

BrvovHaukauusa BogHbIX 3KOCUCTEM [ONEKTPOHHbIN pecypc] : ydebHo-meToam4eckoe nocobue
Onsa By30B : [onsa cTya. 1 K. AHeB. oTA-HMA , HanpasneHus 020800 - 3konorusa u Npupoaonosib-
30BaHue] / BopoHex. roc. yH-T ; cocT. I.A. AHUMdepoBa .— IOMEKTPOH. TEKCTOBbIE AaH. — Bo-
poHex : MapaTtensckun gom BIY, 2014 .— 3arn. ¢ Tutyna akpaHa .— CBoboaHbIv JocTyn 13
uHTpacetn BIY .— TekctoBbin dann .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf>.

17. ObpasoBaTtefibHble TEXHOMOrMU, UCMOSib3yeMble ANA peanu3auum yvyebHom
OUCLUMNIUHBLI, BKNOYasas OUCTaHLMOHHble obpa3soBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0GyyYeHue):

MNporpamma Kypca peanusyeTcsa C MPUMEHEHNEM INEKTPOHHOrO OBy4YeHUss U aucTaHum-
OHHbIX 0Opa3oBaTeNbHbIX TEXHONOMMA Ha NnaTtdopme «ANEKTPOHHLIN yHMBepcuTeT BIY». Pe-
Xum goctyna https://edu.vsu.ru/course/view.php?id=2246

18. MaTepunanbHO-TeEXHUYECKOEe obecneyeHne AUCLUUNIIUHDBI:

[nsa nekumoHHbIX 3aHATUM — ydebHasa ayamtopusa (y4ebHbin kopnyc Ne5 BIY), ocHaweH-
Has cneunanuaMpoBaHHON Mebernbio, MynbTUMEAUNHBIM NPOEKTOPOM, 3KPAHOM HACTEHHbIM,
KOMMbIOTEPOM; AN nlabopaTopHbIX 3aHATUA — ydebHas ayantopus (y4ebHbin kopnyc Ne5 BlTY),
OCHalleHHas crneumanuanpoBaHHon Mebernbio 1 OCHOBHbIM obopyaoBaHveM. OcHoBHOe 0bopy-
AoBaHue: y4ebHasi akonoro-aHanutTuyeckas naboparopus, cneunanvsvmpoBaHHaa mebernb, na-
BGopaTopusa xuMmmnyeckoro aHanmsa tuna "X", acnupartopbl, AUCTUNNASATOP, MydenbHasa neyb, pH-



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf
http://www.ecopolicy.ru/upload/MetRecom.doc
https://edu.vsu.ru/course/view.php?id=2246
http://www.lib.vsu.ru/elib/texts/method/vsu/jan05025.pdf
http://www.lib.vsu.ru/elib/books/b257279.djvu
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-70.pdf
https://edu.vsu.ru/course/view.php?id=2246
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meTpbl, KOK, nabopatopusa "lMuénka-H", HKB, akcnpecc-aHanusatopbl, TepMocTar, cTtepunmnsa-
TOP, BECbI ANIEKTPOHHbIE, BONbTaMNEPOMETPUYECKMI aHANM3aTop, MUKPOCKOMbI/

19. OueHo4Hble cpeacTBa ANA NPoBeAeHUA TeKyLLen U NPOMeXyTO4YHOMN aTTecTa-
uun

[MopsigoKk oueHKN ocBoeHns obyvatrowmmmcsa yd4ebHoro maTepuana onpegenseT-
Cs cogepXXaHnem crneayrLmx pasgenoB AUCUMNNHDIL

MngukaTtop
Ne | HawmmeHoBaHue pas- Komne-
JOCTMXKEHNS OueHou4Hble cpeacTea
n/n Jena aucumnmmHebl TeHuus
KoMneTeHuMn
Besepnenue. buonHanka-
nNA COCTOAHNA Ha3eM-
I MK-2 MK-2.5

HbIX 3KOCMCTEM MO pe-
aKumMsM pacTeHumn
BuonHankauus Hazem-
2 HbIX 3KOCUCTEM MO pe- MK-2 MK-2.5
aKLMAM KUBOTHbIX
BuovHankaumnsa BoaHbIX

TecToBOe 3agaHue
JTabopaTtopHble paboThl

3 1 6eperoBbIx NnaHa- MK-5 MK-5.2
WwagTos KoHTponbHasi paboTa
BuouHankaums cocTost-
4 HWS MOYBEHHOIO MOKPO- MNK-5 MK-5.2
Ba

lNlepeyeHb eonpocoe K 3a4émy.

1. MNoHatne «6uonHamkaumnsa». Popmbl GMoMHOVKa-
Lmm

2. dnopuctnyeckue, ayHUCTUYECKNE U3MEHEHWS.
LleHoTnyeckne nsmeHeHus. buoreoueHoTudeckne us-
MeHeHus. NameHeHus naHawagToB.

3. AHTponoreHHble hakTopbl, Bbi3blBaloOLWME Yy Op-
raHM3mMoB CTpecc

4. Mopdonormyeckme W3MEHEeHUs Yy pacTeHun
(Makpo- M1 MUKPOCKOMUYECKNE U3MEHEHUSR), UX Xapak-
TepucTuKa

5. YyBCTBMTENBHOCTD M OOCTOBEPHOCTb OMOMHAW-
kaTtopoB. MeToabl BMOMHANKALMOHHBIX NCCNegoBaHNi

6. JIMWanHNKN Kak MHANKATOPbI 3arpsi3HEHNSA OKpY-
xatrowen cpeapl

7. YpoBHM BuomnHaukauumn (reHetunyeckue, Guoxu-
lMpomexyToyHasa aTTecTaums MUYeCKMe 1 PU3MONOorM4eckme peakLumm)

dopma KoHTpons — 3a4ér 8. buonHgukaums 3arps3HEHUA Ha3EMHbIX 3KOCU-

CTeM. VICTOYHUKM 3arpsisHSAIOLLNX BeLecTB

9. MNpobrnema oueHkn MOPEOMNOrNMYECKUX M3MEHE-
HUW Yy pacTEHUN

10. brnonHamkaTopbl HEPTAHOIO 3arpA3HEHUS

11. BuounHgukaTopbl BpeAHbIX BELLECTB B BO3ayXe

12. TpMMEHEHNEe XUMUYECKUX CPeacTB 3alluTbl
pacTeHui, nx BuomHanKaums

13. MasoyctonumBoCTb pacteHmi. CumnTonorus
BNUSAHNSA CEPHUCTOrO rasa, xriopa, ammmaka

14. ToHsTne «bnotectmpoBaHuey». Metoabl 6uoTte-
CTUPOBAHUS PasfnyHbIX Cpes

15. BuonHankauma kayecTtBa BOAbl U CTENeHWN 3a-
rPA3HEHNa BOAOEMOB

16. lNMonuapomaTtuyeckue yrnesogopoabl U ONOK-
cuapl, X bMomHankaums

17. Tspkenble meTansbl U UX OMOMHANKATOPLI
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WHaukaTop
Ne HanmeHoBaHue pas- Komne-
OOCTUXEHNS OueHouHble cpeacTea
n/n aena aucumninHbl TeHUus
KOMMeTeHuMmn

18. Vicnonb3oBaHne XBONHbIX Kak BUOMHANKaTOPOB
Mpakmu4eckue 3adaHus:. 3agadn No opraHvsauun
BUONHAONKALIMOHHBIX UCCrenoBaHu.

20. TunoBble OLEHOYHble CpeAcTBa M MeToAuYecKue Martepuanbl, onpenensto-
lWmMe npoueaypbl OLeHUBaHUSA

20.1. TeKywWwmn KOHTPOJIb YCNeBaeMoCcTu
KoHTponb ycneBaeMoCcTu MNo OUCUMMINHE OCYLLECTBASETCA C MOMOLLLIO CredytoLmx
OLEHOYHbIX CPEeACTB:

- nabopamopHbIx pabom, 8bINOJIHSIEeMbIX M0 MeMamukKe:

OnpepgeneHne cOCTOSIHUS OKpPYXXatoLLlen cpedbl 3a MHOTME rogdbl Mo paguanbHOMY MPUPOCTY OPEBECHbIX
pacTeHWN.

OueHka KayecTBa cpebl C MOMOLLBI0 ONYKTYMPYOLLE aCUMMETPUN APEBECHbIX PaCTEHNN.

M3ameHeHne uBeTa (*)J'IaBOHOVI,D,HbIX NMMrMEeHTOB L BETKOBbIX paCTeHVIl7| noa BnnAaHnem pH cpeabl n conen
TAXEIbIX MeTarnsosB.

OnpegeneHve nnowaam NUCTbEB Y APEBECHbIX PACTEHWI B 3arpA3HEHHOM 1 YNCTOM 30HAX.

OueHKka XM3HEHHOTO COCTOSIHUSI OPEBECHbIX PACTEHWUI MO KOMMMEKCY MOPMOSOrMYecKnX U3MEHEHWIA.
OnpeperneHne COCTOSIHVS OKpY»KatoLLel cpefbl MO KOMMIEKCY NPU3HAKOB Y XBOMHbIX

- KOHMpPOoNbLHOU pabombil:

1. B HacTosilee Bpems pa3paboTaHO MHOXECTBO METOAOB OLIEHKM COCTOSIHUSI OKpYXKatoLLEn
cpeabl No pacteHuaM. LLUnpoko ncnonb3yoTcsa pasnuyHbie napaMmeTpbl pa3BUTUSA XKMBbIX opra-
HM3MOB OT MOJEKYNISAPHOrO A0 NaHAwadTHOro ypoBHs. OHM NpegycMaTpuBaloT Kak U3yyeHue
OUOTbI B €CTECTBEHHbIX YCINOBUSAX UX 0OUTaHUSA, Tak U NPOBEAEHNE PA3NIMYHOIO poAa 3KCnepu-
MeHTanbHbIX 1 nabopaTopHbIX nccneaoBaHnin. Hanbonee pacnpocTpaHeHHble METOAbI OLEHKM
COCTOSIHUS OKpYXKatoLwen cpebl N0 pas3nuyHbiM NapameTpam UHANKATOPHbLIX BUAOB, a Takke no
CTPYKTYPE U CTPOEHUIO pacTUTENbHbIX COOOLLECTB NPMBEAEHbI B Tabnumue.

3adaHue: conocmasbme Ha3zgaHue Mmemoda U e20 Kpamkoe onucaHue

Ne Kpatkoe onucaHue metoga

1 WccnepoBaHne cnekTpanbHOro OTKMKa pacTeHU U pacTUTENBHOCTU Ha 3arpa3HeHne
OoKpyXarLLen cpefbl

NcecnepnoeaHre ocobeHHOCTEN BMOOBOrO COCTaBa, MHANKATOPHbIX BUOOB, XapakTrepa
pacnpocTpaHeHUsl U AMHAMUKKM apeana, NonynsuMoHHbIN aHanus n ap.

HeoTbemMnemas YyacTb GMOreoXnMMMYECcKoro MeToaa ans OLEHKM B3aUMOCBSI3N XUMUYe-
3 CKOro COCTaBa XXMBOW U HEXMBOW NpUpoabl, TpaHCHOpMaLmMi XUMUYECKUX 3NIEMEHTOB MO
3BEHbSAM NULLEBOV LIENU 1 ap.

M3yueHne BHeLLHero obnvka pacTeHni 1 ero UIsSMeHeHe Nog 4ENCTBMEM BHELUHUX dhak-
TOpOB

M3yvyeHre n aHanua gpeBecHOn pacTUTENBHOCTH

I/I3yL|eH|/|e M aHalin3 MOXOBOIo MNMOKpoBa

N oo b~

M3yyeHne n aHanua nmwanHnMKoBOro Nokposa

CocTounT 13 psiga METOAMK U3y4eHUs COCTaBa, BEpTUKaNbHOM U rOPU3OHTaNbHOM CTPYK-
8 TYpbl U CTPOEHUSI pacTUTENbHbIX COOOLLECTB: aHanu3 BUAOBOro pasHoobpasus, akobuno-
MopdpHOro coctaa, 06unnsi 1 NPOEKTUBHOIO NOKPLITUSA NOKa3aTenbHbIX rpynn BUAOB,




9

| aHanm3 nNnpogykKTMBHOCTHU, aHalmin3 XM3HEHHOro COCToAHUA ApycoB U 4p.

MeTtop OTBeT (Ne)

AeHOponHamKaums
aHanms3 XMMMYecKoro cocTaBa pacTeHui
MOpPd0NOrMyecknn MeTos
BpPUONHANKALIMOHHbBIA MeTof,
bNopuCTU4ECKUA MeToq
UTOLIEHOTUYECKUI
nuxeHovHaMKaums
CNEKTPOOTOMETPUYECKNI

2. brinskoe 3aneraHune rpyHTOBbIX BO4 MOXeT OblTb onpeaeneHo no Mopdonornyecknm
0CODEHHOCTAM KOpHEBbIX CUCTEM (pucyHOK 1). Ha 3abonoyeHHOn TeppuTOpuUn KOPHU UMEKT
9KCTEHCMBHbIA XapakTep pocTa, Ha cyxodonax C rnyboKkum 3aneraHnem rpyHTOBbIX BOA, — WH-
TEHCUBHbIN.

3adaHue: coomHecume mecmoobumaHusi ¢ HoMepamMu Ha PUCYHKe.
MecTtoobuTtaHus: 3abonoveHHas TeppuUTopus, CBEXNN (BRaxHbIN) nyr,
CYXOW nyr, CbIpOW nyr.

i, on
D —_—

PucyHok 1- MIameHeHune HanpaBneHns pocta y KopHen ogyBaHyumka (Taraxacum sp.) B 3aBUCK-
MOCTU OT YPOBHS rpyHTOBbLIX BOA (no LWy6epty, 1988).
MectoobutaHus: 1 - 2 - 3 -

4

3. B npouecce pasBuTUs xmBble OpraHnM3mbl Npucnocobunucb kK obutaHuio B onpege-
NEHHbIX KNCAOTHO-LWENOYHbIX Ycnosuax. [Anga onpegeneHms KUCAOTHOCTU NOYB U N3MEHEHUA ee
nog BAMstHUEM NPUPOSHLIX N @aHTPOMNOreHHbIX hakTopoB yaobHee BCEro MCNonb3oBaTb MHAMKA-
TOPHbIE BUAbI PacTEHUN N OCODEHHOCTN cocTaBa puToLEeHO30B. B akonorun pacteHun cylie-
CTBYET criegylolas knaccudumkaums BUOOB NO OTHOLLEHMIO K pH okpyxatoLen cpeapl: aungo-
dunbl — pacTeHud, npouspacTalrolme Ha KUCHbIX noyBax; HEUTPOMumbl - PacTeHUs MOYB C
HenTpanbHOWM peakumnen; 6asndunel - pacTeHns, Npom3pacTaroLlLne Ha LLEerNoYHbIX MoYBax.

[MpnypoYeHHOCTb pacTeHu K nodsamMm C onpeneneHHbIM 3HadeHnem pH gaeTt BO3MOX-
HOCTb UCMOMb30BaTb PacTUTENBHOCTb B KadecTBE UHAMKATOPA KUCIOTHO-LUENOYHbIX MOYBEH-
HbIX pPacTBOPOB. MHAMKATOPHasi 3HA4YMMOCTb BMAOB AaHa Mpu MX MAcCOBOM WM OBUNbHOM

npou3pacTaHum.
3adaHue: 3anonHume cmonbey mabnuub! «Xapakmepucmuka U pacrnpocmpaHeHue roye)
Tabnuua
PacTeHns-nHankaTopbl KNCIIOTHOCTU 1 6oraTcTBa no4yBbl (No PameHckomy, 1956)
CrtyneHnu pH XapaktepucTtuka PacTteHus-ungukaTopsbl
boraTcTBa N pacnpocTpaHe-
noys HWe No4yB
1-3 4,0-4,5 MoabGen OOLIKHOBEHHLIN; Bepeck OObIKHO-
BEHHbIN; OCOKa ManouBeTKoBasi; MUPT OoO-
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NOTHbIN; BOPOHUKA, UNW BOASHWKA Y€pHas;
nywuvua snaranuwiHas

4-6 5,0-5,5 MNoneBuua cobaybs; MaHXeTka OObIKHOBEH-
Has; ocoka BOSIOCUCTONSIOAHAs; OBCAHULA
oBeybsl; AcTpebuHKa Bonocuctas; JNUHHes
ceBepHasi; MonuHus ronybasi; 6enoyc Top-
YaLlnin; NanopPOTHUK-OPNSK; CUBEL, JTYrOBOM
7-9 5,5-6,5 TpsicyHKa cpedHdad; OCOKa BOAsHasA; XBOLL,
OOMOTHbIN; 3eMNsAHMKa fecHasi; HUBSHUK
OObIKHOBEHHbIV; MapbsAHUK OyOpaBHbIN; KAC-
nuua; ropey 3aMeMHbIN

10-13 6,0-7,5 ThICAYENUCTHMK OOLIKHOBEHHLIN; ONbXa Yep-
Hag; ocoka ny3blpyaTas; Bacunek IyroBow;
exa cbopHas; xMenb OObIKHOBEHHbIN; YMHA
nyrosas

14-16 7,0-7,5 JIncoxBocCT; ocoka KOpOTKOBOMOCUCTas; Lu-
KOopuin OObIKHOBEHHbIN; Kenepusi rpebeHyva-
Tas; NagBeHel poraTbi; NouepHa Xmene-
BMAOHas; nanyartka rycumHas; 4abpey Map-
wanna

4. Mpn n3ydeHun OEencTBUS TOKCUYECKMX BelecTB (NecTuumaoB, NPOU3BOACTBEHHbLIX
CTOYHbIX BOA4 M T. A4.) HA pblb NpuMeHsieTcst 60nbLIOe KONMUYECTBO KPUTEPUEB Pa3fIMYHOM CTe-
NeHW YyBCTBUTENbHOCTM OT «pPblBHOM MpobbLI», T. €. onNpedeneHns BbhKMBAaEeMOCTM OO0 COBpe-
MEHHbIX METOOO0B UCCNEeAOBaHUSA Ha MOMEKYNSipHOM ypoBHe. [1pn oLeHke MeToauk, NpuMeHsie-
MbIX 1151 peleHns 3agady BOAHOM Tokcukonoruun, CtporaHoBbiM (1960 v ap.) HEOAHOKPATHO OT-
Meuvanacb HeobGX0AMMOCTb NPUMEHSATb KpuTepun, obecneynsatowme GUONOrMYECKy0 U X035 1-
CTBEHHYI0 HOPMbI 41151 OCHOBHbIX rMAPOBUOHTOB, NONE3HbIX YeNOoBeEKyY, AN1A Yero creayeT onpe-
AeNnaATb BbKMBAEMOCTb, Pa3MHOXEHMWE U NNOAOBUTOCTb, KayecTBO notomcrtea. OgHUM 13 pe-
LUAKOLLMX MOMEHTOB MPU OLEHKE AENCTBMSA TOKCUYECKNX BELLECTB ABNseTCa Bbloop obbekTa, Ha
KOTOPOM MOXHO NPOBOAUTb UCMbITAHWUS.

Kakon Bug pbl6 cornacHo «PykoBoACTBY Mo onpegeneHnio MetogqoMm 6notectmpoBaHns
TOKCUYHOCTM BOA, LOHHbIX OTIIOXEHWUN, 3arpsi3HAIOLLMX BELLECTB N BYpOBbIX pacTBOPOB» Liene-
coobpasHo UCnonb3oBaTh AN ONpeaeneHns OCTpon fneTanbHOM TOKCUMYHOCTM CTOYHBIX M NO-
BEPXHOCTHbIX Y NOA3EMHbIX BOA, AOHHbIX OTAOXEHUN (BOAHBIX BbITSXKEK), OypOBbIX pacTBOPOB,
BOAHbIX pacTBOPOB OTAEMbHbIX BELLECTB U UX cMmecen ??? O6bACHUTE, NOYEMY MMEHHO BUA
pbl6 UCnonb3yeTcq B kKadecTBe TeCcT-06bekTa???

5. NepapXxM4YHOCTb OpraHM3aunn >XMBOW MaTeEpPUN NO3BOMSAET YCMOBHO NoapasfaenuTb
ee Ha psag ypoBHen. YpoBeHb OpraHvM3auuu XUBOW Matepuu - 3T0 (PYHKUMOHaNbLHOE MecTo
OMONOrnMYecKon CTPYKTYpbl ONpeaeneHHOn CTEeNEHN CROXHOCTU B OOLLEN nepapxmm XnBoro.

B cooTBeTCTBUM C OpraHM3aumoOHHbIMU YPOBHSAMU BMONMOrMYECKMX CUCTEM YCMOBHO BblAers-
0T LWeCTb ypoBHEN BuonHankaumu.

Pacnonoxute ypoBHN BUONHOMKALMM OT HU3LIETO K BbICLUEMY.

Ne YpoBeHb GuonHanKaLmm
BuoreoueHoTnYeCKne N3MeHeHus
dnopuctudeckne, payHucTMyeckue, xoponormnye-
CKME U3MEHEHNS
M3meHeHna naHgwiadton
Buoxummnyeckme n msmonorndyeckne peakumm
AHaTomMuyeckne, Mopgonornyeckue, Grnoputmmye-
CKMe 1 NOBeLEeHYECKME OTKIIOHEHUS
LleHoTU4eckne nameHeHuns

6. Kakasa akonorvnyeckasi rpynna fvwanH1UKOB No NPUypoYeHHOCTU K cybcTpaTy saBnsaeT-
cs1 Hanbonee YyBCTBUTENBHON K 3arpsa3HeHNto atMmocdepHoro Bo3ayxa? Npuseante npumepsi.

Kputepun oueHMBaHUA KOHTPOSIbHON PaboThI:
- BCE 3aaHus1 BbIMOMHEHbI BEPHO — 3a4TEHO
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- B peleHnAaxX nMerTCcd OLUINGBKN — He 3a4TEHO

- mecmosbix 3adaHuli (npumep):
1. Buonornyeckas nHankaums - a7o:

A.

B.
C.
D

onpeaeneHne CoCTOSIHUA cpeabl NO HaNMMYuIo UNN OTCYTCTBUIO B HEWN TEX UMW MHbIX Op-
raHM3MOB, Ha3blBAaEMbIX MHANKATOPAMMU;

NCMOMNb30BaHNE XUBbIX OOBEKTOB B 3KCMEPUMEHTE;

ovornoruyeckme yachbl;

MEeTOA U3y4eHUS XKUBOTHBbIX.

2. BronHankaTopamMmu HasbIBatoT:

A.
B.

C.
D

AaTYMK aHanNUTUYeCcKnX NpMBopPoB, N3yYatoLLMX KUBOTHBIX;

opraHM3ambl Uy coobLLECTBA OPraHM3MOB, XXMU3HEHHbIE (PYHKLIMN KOTOPbLIX Tak TECHO
KOPPENuUpYHT C onpeaeneHHbIMU hakTopaMu Cpefbl, YTO MOTYT NPUMEHSATLCA ANst UX
OLIEHKM;

pacTeHus;

MUKPOOPraHn3Mbl.

3. Ncnonb3oBaHue B kKa4yecTBe 6|/IOI/IHD,I/IK3TODOB NULWAaNHMKOB Ha3bIBaoOT:

OO0 W

duToNHANKaLUS;
anbroHauKauus;
NUXEHOVHAMKALNS;
300MHONKALMS.

4. Bogoembl, 3arpAa3HeHHble opraHn4YecknMmMmm CTokamm, Kak 1 opraHn3mbl, CMOCOGHbIE B HUX
XUTb, HA3bIBAloOT;

OO0 W

canpobHbIMu;
TPOMHLIMY;
reMepoOHbIMY;
camMoo4MLLIaLLMMACS.

5. BelibepuTe 13 nepeydHsi TUM HEKPO30B, BbiNagalowmi U3 paccMaTpmMBaeMon knaccmdmkaymm:

00w

BepXyLleYHble;
MEXXKUIKOBbIE;
NOBEPXHOCTHbIE;
KpaeBble.

6. BoibepuTe 13 cnmcka MakpoCKONM4eckne N3MeHeHns NMMCTOBOro annaparta pacTeHUn, uc-
nonb3yemMble B G1oMHaMKaunn B Ka4ecTBe TeCT-PyHKLUMNA:

B.
C.
D.

N3MEeHeHNe pasmepoB KIeTKu;

N3MEHEHNE CKOPOCTW paamnanbHOro NpuMpocTa;
N3MEHEHUE CYOKNETOYHbIX CTPYKTYP;
nnasmMonms.

7. Chepamm npuMeHeHns1 BMonHanKaumm MoryT ObiTb:

A.

B.

D.

KOHTPONb Hag COCTOsIHMEM MNONyNSAUMA C LENnbl paHHEeW LOUMAarHOCTUKM BO3MOXHbIX
HapyLLUEHUA ee 3KONOrMYECKNX XapakTeEPUCTUK U BOSMOXXHOCTW NOBMUATbL HA CTPYKTYPY U
PYHKUMN BUOTBI, NPOAYKTUBHOCTbL BUOLEHO33;

coxpaHeHue GuopasHoobpasns NpuMpoaHbIX NaHawadToB, No3Bonswee obecnevnTb
CyLLIeCTBOBAHME KaK MOXHO OOrbLUEro Yncra opraHn3moB, B OCOOEHHOCTU pefKkux Bu-
A0B GMOTbI, BbICOKOYYBCTBUTESbHbIX K 3arpsi3HEHUIO;

BblSIBNIEHWE ecTecTBeHHOro GydepHoro noteHuymana Gmonornyeckorn MakpocucTembl U
AOMYCTUMbIX Harpy3ok 3K30reHHbIX BELLECTB Npu pasHoOoOpa3sHbiX BO3OENCTBUSIX HA CU-
cTemy;

BCE TPV OTBETA BEPHDI.
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8. Peakuusi G1onornyeckon cucTembl Ha akcTpemMarbHble akTopbl Cpeabl, KOTOpbIE MOTYT B
3aBUCUMOCTU OT CUMbl U UHTEHCMBHOCTM, MOMEHTA W NPOAOIKUTENBHOCTU Bo3aencTeums bonee
NN MEHEE CUIbHO BIUSITb HA CUCTEMY - 3TO :

OO0 W

cTpecc;

ANCTpecc;

aycTpecc;

HET BEpHbIX OTBETOB

9. K abunotnyecknm ctpeccopam OTHOCATCH:

A.
B.
C.
D.

XMMWYECKME BELLECTBA, BOAa, TeMnepaTypa;

BeTEp, XMMMYECcKMe BeLLeCcTBa, u3nyyeHme, MHeKUus, Boaa;
LUYM, CONMK, BETEP, XMMUYECKME BeLLleCTBa, NecTUUmMabI;
XMLLIHWMYECTBO, TEMMepaTypa, Boaa, BeTep, MHEKUUSI.

10. ®dopmbl NopaxeHnsa opraHn3mMoB-OMOMHANKATOPOB, BOCMNPUHMMAEMbIE HEBOOPYXEHHbIM
rnasom:

A.
B.
C.
D.

dumanonormyeckme;
NaTeHTHbIE;
HeobpaTuUMbIE;
Mopdhonornyeckume.

11. K makpockonmyecknm nameHeHnsam OoTHOCAT:

A.
B.
C.
D.

N3MEHEeHNe OKpackn, MU3MEHEeHNe pa3mMepoB KNeTKK;

N3MeHeHve NNoJoBUTOCTU, Aedonuaums;

n3MeHeHne hopMbl, KONMYECTBA U MOMOXKEHMS OPraHoB, MMasMOns;
nnasmonus.

12. FemepobHOCTb - 3TO:

A.
B.
C.
D.

HapyLleHne naHgwadgTa;
OKYyNbTYPEHHOCTb NaHawadTa;
o6egHeHune dnopbl;

anemMeHTapHas eguHuua naHawadgTa.

13. Aremepo6Hble TeppuUTopUn:

A.
B.
C.
D.

MHTEHCUBHO NUCMNOJIb3yeMble nactouuwa, nyra u neca;
cneumnarnbHble KynbTypbl, MyCOPHbl€ CBaliky, OTBarlbl;
ckanucTble, bonoTucTble, TYHOPOBbIE, BbICOKOIOpPHbIE;
NOJTHOCTbLIO 3aCTPOEHHbIE SKOCUCTEMbI.

14. MeToAa opraHu3MoB-ynoBUTENEN UCNonb3yeTcs Npu:

A.
B.
C.
D.

NnacCUMBHOM MOHUTOPUHTE;
aKTUBHOM MOHUTOPWUHIE;
9TaJIOHHOM OLUEHNBAHUWN,
BepHbl BCE TPpW OTBETA.

15. ArpoxumukaTbl -

A.
B.
C.
D.

3o0Mna, N3BecTKoBas Mbifb;
cpeacTBa 3aluTbl pacTeHui;

NPOAYKTbl UCKOMaeMbIX BUAOB TONSNBA;
pagMoakTUBHbBIE OCaaKW.

16. lHOMKaTOPOM OYeHb KUCHbIX MOYB SABMSAETCSA:

00w

dmanka TpexuseTHas;
nbipen Non3y4un;
YyepHuKa 06bIKHOBEHHAS;
ocoKa Hu3Kas.
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17. o cTeneHn 3arpsa3HEHHOCTU BOA OpraHMYecKMMN BeLecTBaMn BOAOEMbI KraccuuumpyoT
Ha:

A. nonucanpoGHble;

B. mesocanpobHbie,

C. onurocanpobHble;

D. Bce Tpu OTBETHI BEPHBI.

18. Mpoueaypa ycTaHOBNEHUS TOKCUYHOCTU Cpedbl C MOMOLLbI TECT-00bEKTOB, CUrHANN3npy-
OLLIMX HapyLLEHNEM XN3HEHHO BaXKHbIX YHKLUMIA 00 M3MEHEHUsIX B cpefe - 3TO:

A. buoTecTmpoBaHue;

B. OvouHankauus;

C. aKcrnpecc-oOueHKa;

D. HeT BepHbIX OTBETOB.

19. Begywas ponb npy GUonHgmMKaumm N3MeHeHNs1 COCTOSIHUA BOAHbLIX 3KOCMCTEM NpUHage-
KUT:

A. MIekonutalLwmMm;

B. Bogopocnsaw;

C. pbibam;

D. HaceKkoMmbIM.

20. O6bunune BnagoB 1 BUOoBoe pasHoobpasune anst bnonHAnKaLnmn HapyLeHnin ABnsTCA napa-
MeTpamu:

YCINOBHbLIMW U HETOYHbIMU;

AOCTOBEPHbIMMY;

HEeNpPUrogHbIMK 4115 UCMONb30BaHUS;

HEeT BEPHbIX OTBETOB.

OO0 W

Kputepun oueHnBaHnA TeCTOBbIX 3a8aHUN:
npaBunbHbIE OTBETHI:

- Ha 15-20 BonpocoB — 3a4TeHO

- MeHee, YeM Ha 15 BonpocoB — He 3a4TEHO

20.2. NMpomexyTo4yHasa aTrectauums

MpomMexyToyHas aTTecTaums No AUCLUMNIMHE OCYLLIECTBAETCA C NMOMOLLbIO CreayLwmnx
OLIEHOYHbIX CPEACTB:
- NPOBEZeHME YCTHOrO ONpPOCca U peLLeHne NPaKTUHECKUX 3adaHuii.

Teopemu4eckue eornpocsl ons YCMHO2O0 oripoca.

1. MNoHaTMe «buonHankaums». Popmbl bUomHaMKaLMM

2. dnopuctudeckne, ayHucTnyeckme usmeHeHus. LleHoTuyeckue mameHeHunda. buoreo-
LleHOTU4YecKkne nameHeHmns. lameHeHna naHawadTos.

3. AHTPOMOreHHble haKTOophbI, Bbi3biBalOLLNE Y OPraHM3MOB CTPECC

4. Mopdonornyeckme n3aMeHeHnst y pacteHmin (Makpo- 1 MUKPOCKOMMUYECKNE U3MEHEHNS),
NX XapakTepucTuka

5. YyBCTBMTENBHOCTb M OOCTOBEPHOCTL GMoMHAMKaTopoB. MeToabl ©GMOMHAMKALMOHHBIX
nccrnegoBaHumn

6. JlMwanHnKn Kak MHOMKaTOPbI 3arpsa3HEHUs OKpYXKatoLLen cpeabl

7. YpoBHM BUonHgmkauum (reHeTndeckme, bnoxmmmyeckne n onanonormyeckne peakumm)

8. buonHagmkaums 3arps3HEHUn Ha3eMHbIX 3KOCUCTEM. WCTOYHMKKM 3arpsisHAOWKnX Be-
LecTB

9. Mpobnema oueHKkn MoOpdONOrM4YECKUX USMEHEHUI Y paCTEHUI

10. BuonHgmkaTopbl HEPTSAHOIO 3arpA3HEHNS

11. BuonHamkaTopbl BpeaHbIX BELLECTB B BO3ayXe
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12. MNMpyMeHeHne XMMNYEeCKNX CPEACTB 3alUMThl pacTEHUI, NX BUONHOMKALMS

13. MNasoycTtonunBoCcTb pacteHuin. CMMATONOMmMS BNUAHUS CEPHUCTOrO rasa, xfiopa, am-
Mmnaka

14. MNoHsTMe «bnotectuporaHmne». Metoabl GMoTECTUPOBAHNS PasnNYHbLIX cpeq

15. BuonHgmkaumsa kavyecTBa BoAbl M CTEMEHMW 3arpsi3HEHNs BOAOEMOB

16. MNMonnapomatunyeckue yrineBogopoabl U gMokcuabl, X GuonHgmkaums

17. Tskenble meTannbl U UX GuonHanKaTopbI

18. Vcnonb3oBaHne XBOMHbIX kKak BMOMHANKATOPOB

lMpakmu4yeckue 3adaHusi (npumepsbl):

3agaHve 1. B ropogax B 3MHWIA Nepuog, 4acTo UCNONb3YTCH NPOTUBOrononeaHble co-
nn, KOTopble ABASKTCA OOHUM U3 BpedHblX (PAKTOPOB, BbI3bIBAKOLLMX YrHETEHWE ApPEeBECHO-
KyCTapHUKOBOW pacTUTENbHOCTU. Tak, npumeHeHne Hatpueson conu (NaCl) npuBoguT K Hakon-
neHvto B noyse 06MEHHOro HaTpusi, KOTOPbIN BROKMPYeT HOpMarbHble YCNOBUS NUTaHWUS pac-
TEHUN U yxygwaeT ux ou3mKo-xumMmyeckme n buonormdeckne ceonctea. B pesynbtate npouns-
pacTaHusa B TaKMX 30HAX Ha MUCTbSX pacTEHUN cHavara BO3HUKAKOT APKO-XenTble HepaBHO-
MEepHO pacroroXeHHbIe KpaeBble 30HbI, 3aTeM Kpan nucta oTMUpaeT, a XenTtas 30Ha nepeasu-
raeTcs K cepeguHe 1 OCHOBaAHMIO NUCTA.

MpogomKknuTenbHble U PasHOCTOPOHHME UCCNEeLOBaHUS NO 3TOMY BOMPOCY MO3BOMWAN
pa3paboTaTb GOHUTUPOBOYHbIE LUKanbl, HA OCHOBAHWM KOTOPbIX BO3MOXHO OLIEHWUTb YPOBEHb
3acoreHns NoYBbl NO CTEMEHN HAPYLUEHUS NINCTOBbIX NIACTUHOK.

HasoBuTe BUObl APEBECHbBIX PACTEHUIA, KOTOPbIE MOTYT CYXUTb MHAMKATOpaMu 3acone-
HUSA NoYB?

3apgaHve 2. B nocnegHve OecATUNeTUs npu reodkonornyecknx U3biCKaHUAX Ons MHOu-
Kauum yCrioBUi cpefbl U BbISIBIIEHUSA CTENEHWN ee 3arpsi3HeHWs1 cTanu UCnosib3oBaTb MOXO06-
pasHbIX (rMaBHbIM 06pa3oM NUCToCTEDENbHBIX MXOB).

B Poccun gaHHOe HanpaBneHune noka genaeTt ToMbKO camble nepsble Wwarn, B TO Bpems
Kak 3a pybexxom aTOT MeToA pa3BMBaeTCH Ye AaBHO. EBponenckumMu, kKaHagckumMm 1 AnOHCKK-
MW uccnegoBaTtenamm paspaboTaHbl METOAMKM OMArHOCTUKM aTMOCKEPHOro 3arpsi3HeHus npu
MOMOLLM MXOB; OCOBEHHO KpyrnHble UCCrnedoBaHWst B 3ToW obnactu BeayTca B AnoHuu, rae
npobriema 3arpsi3HeHNa aTMocdepbl 0cO6eHHO ocTpa. Tak, B TOKMO Ha OCHOBaHMK MOMyYeH-
HbIX pe3ynbTaToB NPOBEAEHO KapTUpPOBaHWe TeppuTopun ropodoB. B page KpynHbIx ropodos
KaHagbl NpyMeHATCA METOAUKN, Npegnonaratolme Ucnosib3oBaHne B KayecTBe TecT-obbekTa
MOXOBO-ITMLIANHWKOBbIE CUHY3UK (coobwecTtBa). B VicnaHum 6puomMoHnTopmHrom oxsayeHo 40
ropoAoB B pa3HbiX parioHax CTpaHbl. Kak Ha3biBaeTCa MeToq KOMMSEKCHON ANarHOCTUKM COCTO-
SHMS TOPOACKOW cpedbl C NOMOLLLI MXOB? W Kakne npenmMyLiecTBa OH UMEET MO CPaBHEHUIO C
NUXEeHOUHANKaLUnen?

3apaHue 3. lNpn oueHKe pagMoakTUBHOIO 3arpA3HEHUsT NeCHbIX BUoreoueHo30B rpubsbl
urpatoT ocobyto ponb. B nepsble rogbl nocne YepHobbinbCKon aBapum kK BuonHankatopam oT-
HOCKMMN TPUG MOMbCKWUIA, CBUHYLLUKY TOHKYH, FOPbKYLUKY M MacfneHoOK OBObIKHOBEHHbINn. OgHako
yXXe Torga nonaranu, 4Yto no Mepe 3arpsisHeHuss 6onee rnybokMx Cnoes No4YBbl cpean BUOOB-
BruonHanKaTopoB BO3MOXHbI NepecTtaHoBkK. Cenyvac K buonHankaTopam NPUHMUCNSAIOT XKENYHbIN
rpnb. A BOT TOHKYH CBMHYLLKY B HACTOsILLLEE BPEMS HeNb3d cYMTaTbh AOCTOBEPHBIM UHOMKATO-
POM, MOCKOSIbKY OHa OTHOCUTCS K ABYM 3KONOrMYECcKUM rpynnam - canpotpodamMm Ha noyse u
rakynbTaTUBHbIM MUKOpPU3oobpasoBaTensMm. XoTs BHavarne, Korga 3arpsisHeHue rnokanusoBa-
NOCb B MOBEPXHOCTHbIX CIOSAX, OHA OTNIMYHO BLINOSHAMA 3Ty POsb.

O6bscHUTE, NoYemMy MMEHHO rpubbl credyeT ucnonb3oBaTb B kavecTBe BuouHaumKaTo-
POB PagMOaKTMBHOIO 3arpsi3HEHNS B NeCHbIX BuoreoueHo3ax?

TexHonormsa npoBeAeHUA NMPOMEXYTOYHOW aTTecTaumn BKMOYaeT MOAroTOBKY U YCT-
Hbll OTBET MO TEOPETUYECKUM BOMPOCaM (He MeHee 2), a TakKe pelleHne npakTuyeckoro 3aga-
HMs. [py BbINONHEHUN BCEX 3a4aHUN B Xo4e TeKyLlen atTectaummn, obyvarolemMycs BbiCTaBnsa-
eTcH pe3ynbTaT «3a4TeHO».

OnucaHue KpuTepueB U LIKanbl OLEeHMBAHMUA KOMNETeHUun (pe3ynbTaTtoB obyye-
HUA) NPU NPOMEXYTOYHOWN aTTecTauumn:
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- BNageHne NOHSATUIHBIM annapaTtoMm AaHHOM 06nacTy Haykun (TeopeTUYeCcKMMmn OCHOBaMm
BuonHaukaumm);

- CNOCOBHOCTb MNNOCTPUPOBaTL OTBET NpUMepamMu, haktamn, JaHHBIMU Hay4YHbIX UCChe-
JOBaHU;

- MPUMEHATb TeopeTU4eckne 3HaHusA AN NPoBeAEeHUsT IKONOrMYecKnx UCCresoBaHun C
NCNonb3oBaHMEM MeTOA0B BuonHANKauumn n GuotTecTMpoBaHus.

[nsa oueHnBaHMA pesynbTaToB 0By4eHUs Ha 3a4yeTe UCNOoNb3yeTCs ABYXYPOBHEBAs Lua-

na: «3a4TeHO», «He 3a4TEHO».

CooTHoLeHMe nokasaTenemn, KpuTepmes U LKarbl OLeHNBaHUSA pe3yrbTaToB 00yYeHus.
YpoBeHb
Kputepun oLeHnBaHNS KOMNeTEHUNI chopmumpo- Lkana

BaHHOCTM OLeHOK
KOMMNETEHLUN
O6yvatownnca B NosHOM Mepe BnageeT NOHATUMHBIM annapa- Gasoenbiti 3aumeHo
TOM [aHHOM 0obnacTu Hayku (TeopeTuveckMmmu ocHoBamu Guo- YpPOBEHb
nHAnKaumm), cnocobeH WUnNMCTpMpoBaTb OTBET MNpUMepamu,
dakTaMu, AaHHbIMU Hay4HbIX MCCNeaoBaHWUM; NPUMEHATb Teo-
peTnyeckne 3HaHusa ansa peLleHnst NpakTuYeckux 3agad B cdpepe
9KOMOrM4eckoro MOHMTOPMHIa Ha OCHOBE pe3yrbTaToB OMOWH-
ANKALMOHHbIX NCCcrnegoBaHni
OTBET Ha KOHTPONbHO-U3MEPUTENbHbLIN MaTepuan CoaepXuUT - He 3a-
CylecTBeHHble ownbkn. OByyaroLWmMicss 4eMOHCTPUPYET OTPbI- YmeHo
BOYHbIE, pparMeHTapHble 3HaHUS, He yMeeT NPUMEHNATb Teope-
TUYECKME 3HaHWUA ONs pelleHns NpakTU4eckux 3agaHui B 06-
NacTh 3KOSOrMYeckoro MOHUTOPWUHIa Ha OCHOBE pPe3yNnbTaToB
OGMONHONKALMOHHBIX UCCregoBaHNi

OueHka 3HaHWIA, YMEHUIA U HaBbIKOB, XapaKTepuayloLlasa atanbl OpMUPOBaHNS KOMMETEH-
LU B paMKax U3y4eHUs OUCLMMITMHbI OCYLLECTBNSAETCA B XOA4E TEKYLLEeN M NPOMEXYTOYHOW aT-
Tecrtauun.

Tekylwan atTectaunsa NPOBOAUTCS B COOTBETCTBUM C [1oNoXeHWeM O TekyLlen aTTectaumm
obyyvatoLmxcsa nNo nporpaMMmam BbicLlero obpasoBaHna BopoOHEXCKOro rocyaapCTBEHHOro yYHU-
BepcuTeTa. Tekywas aTrectaumsa npoBoanUTCS B popMax: ycmHo20 orpoca (UHOuBUdyarbHbIl
onpoc, 0oknadbl); NUCbMEHHbIX pabom (KoHMposbHbIe, nabopamopHble pabomsi);, mecmupo-
B8aHUS; OUEHKU pe3ysibmamoeg camocmosimernibHol pabomei (pegepam). Kputepmum oueHuBa-
HWUS1 NPUBEAEHbI BbILLE.

lMpomexyToyHas aTTecTaumsi NpoBOAUTCA B COOTBETCTBUM C [1ONOXEHNEM O NPOMEXYTOY-
HOW aTTecTauun oby4atoLmnxca no nporpammMam BbiCLLIEro 06pa3oBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTaumn BKYalT B cebs
TeopeTnyeckne BOMPOCHI, NO3BOSIAIOLLME OLEHUTb YPOBEHb MOMYyYEHHbIX 3HAaHUN U MpakTuye-
Ckoe 3afaHue, No3BonsLee OLEHUTb CTeneHb CHOPMMPOBAHHOCTM YMEHUA N HaBbLIKOB MpU
N3y4eHUN OUCLUNITNHBI.

Mpn oueHnBaHMN NUCNONb3YIOTCHA KONMYECTBEHHbIE LUKarnbl OLEHOK, NpMBEAEHHbIE Bbl-
we.



