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1. MecTo nucuuniuHbl B cTpykrype OIT

Juctummza b1.B.09 «buonHaukanus 1 MOHUTOPUHI OKPYKAIOLIEH Cpeabl» OTHOCUTCS K
4acTH, GOpMUPYEMOI yJyaCTHUKAaMH OOpa30BaTE/IbHbIX OTHOLICHWH 110 HalpaBlI€HHIO MOATOTOBKU
44.03.05. Ilenaroruueckoe oopazoBanue (mpoduis: 'eorpadus. buonorus).

brovHIuKanyss ¥ MOHMTOPUHI OKPY)KAIOIIEH CpeAbl OTHOCUTCA K 3KOJIOTHYECKHM
JUCLUIUIMHAM. B HacTosiiiee BpeMsl COXpaHEHHWE U YIy4llIEHUE KauecTBa OKpYXKAroIlel cpelsl U
3alIUTa 3J0pPOBbs JIIONEH CTAHOBITCA BOIPOCAMM IIEPBOCTEIICHHOW BAXKHOCTH, ONPEACISAIONIMMU
CYILIECTBOBAaHME CETOMHIIIHUX M OyIyIIMX MOKOJICHUHA. DT BOIPOCHI MOTYT PEHIATHCS C MOMOIIBIO
HKOJIOTMYECKOTO0 MOHUTOPHHIA. B CBSI3M ¢ MHTEHCUBHBIM U ITIO0AJIBHBIM 3arpsi3HEHUEM OKpYKarollen
cpelbl OCTPO BCTAET BOMNPOC OLEHKM BCEr0 CIEKTpa 3arpsA3HEHUIl Ha COCTOSHHUE PA3JIMYHBIX
9KOCUCTEM, B TOM YHMCJIE U HA JKUBBIE OPraHU3Mbl. BONbIIYIO POJIb B OCYIIECTBICHUH JAHHOIO BUAA
JESITeTbHOCTH TPUHAUICKUT OnomHaukanuu. M3ydenne mauctmrumael b1.B.09 «buonHmukanus u
MOHUTOPHUHI OKPY’KaroIlleil cpeibl» MO3BOMIAET CO3/aTh YCIOBUsS, HEOOXOAUMBbIE 11 (POPMUPOBAHUS
Y CTYZIEHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI.

2. Ilhanupyemoie pezynomamol 00yueHus no OUCYUNIUHe

Kommerenums WNHukaTopel 10CTHKEHUS
ITK-5.Cnioco0eH ncnonb30BaTh HayuHble 3HAHUS U 3HaTh: OCHOBHbIE JTaIbl
IIPUMEHSTh COBPEMEHHBIE METO/Ibl 00pAaOOTKH, aHAJIN3a U | MOHUTOPHUHIOBOM paboThl,
CHHTE32a M0JIEBOM, IPOM3BOJCTBEHHOM U 1a00paTOpHOI WH/IUKaIUs COCTOSIHUS
Onosornveckoil MHGOPMAIUH B mporiecce GOPMUPOBAHUS | OKPYXKAIOMIEH Cpeapl € IOMOIIBIO
IPEIMETHON KOMIETEHIIMN 00yJaroIuXcsl B paMKax OMOJIOTUYECKUX OOBEKTOB.
peanm3aiy OCHOBHOW 0011e00pa30BaTeIbHOM Ymern: aHAIM3UPOBATH
IIPOrpaMMBbl Ouomarepuan B J1a0OpaTOPHBIX
YCIIOBUSIX; paboTtarb C
MHUKPOCKOITOM; CBOOOIHO
OTIePHPOBATH OCHOBHBIMHU
HOHATUSAMU u KaTeropusMU;
TUTAHUPOBATH u MIPOBOHTH
OMONIOTHYECKHE HKCIIEPUMEHTHI, a
TaKKe aHAJIM3UPOBATh u

UHTEPIPETHUPOBATH UX JIAaHHBIE.
Baaners: Meromamm  oTOOpa  H
aHain3a  OMOJIOTMYECKUX  MpoO;
METOIUKON MOpP(OIOrHYECKOTO
OTIHCaHUS " UCCIIeIOBAHUS
OMOJIOTHYECKUX OOBEKTOB; METOAAMU
CBETOBOW MHUKPOCKOIIHH; HAaBBIKAMH
MIPOBEICHUS OHMOJIOTHYECKHUX
UCCIIeIOBaHUH B J1aOOpaTOpHBIX U
MOJICBBIX ~ YCJIOBHSAX;  HAaBBIKAMHU
aHanmu3a 1 0000IIeHusT UH(OpMALINH;
HaBbIKAMU aHajM3a M 0000LIeHNs
uH(pOopMaIUH.

3. Conep:xanue Q¥ CUUIIIMHBI
Paznen 1. BBenenre. MOHUTOPHHT OKPYKaOILEH CPEbI.
Paznen 2. OcobeHHOCTH OMOMHANKALIMY Ha Pa3IMYHBIX YPOBHSAX OpPraHU3aLUH.
Paspgen 3. Buasl u MeTOABI OMOUHIUKAIINH
Paznen 4. buonnaukamus BOJHON Cpebl.
Paznen 5. BiusiHue eCTECTBEHHBIX M aHTPOIOTEHHBIX YKOJIOTHYECKHX (PAaKTOPOB HA YCTOWYMBOCTD



OUOTEL

Paznen 6. OxpaHa okpyXaroieu cpepl.

Pasznen 7. MeTonbl MOHUTOPUHIA BO3YIIIHOW CPENBL.
Paznen 8. Metoasl MOHUTOPUHTA TTOYB.

Paznen 9. 3nopoBre u okpyxarorias cpesa.

Paznen 10.Oxonornyeckue mpooaeMbl COBpEMEHHOCTH.
Paznen 11. KonrponpHoe 3aHsTHE MO TeMaM: «MOHMTOPUHI OKpY’KaroLEH HNPUPOJHOU CpelbD»,
«buonHaUKaIuMs Ha Pa3HBIX YPOBHSIX KUBOTOY», «BHUIIbI 1 METOBI OMOWHIUKAIII.
Paznen 12. KonTponbHoe 3aHsTHE 110 TeMe «MeToapl OMOMHIMKALIMY PAa3HBIX Cpell OOUTAHUSY.

4. TemaruuecKuii JIag

No Paznensr n Bce DopMbI 3aHATHH
/1 TEMBI ro
Jac
OB
JeK | ceM | mpakT | J1abop | ca
MM | WHA | YeCKHUE | aTOpH | MO
pBI | 3aHATH BIE CTO
P 3aHAT | ATE
ust JIb
Ha
s
pa
60
Ta
10 cemectp
1. BBenenue. 6 2 - - - 4
MonuTOpUHT
OKPY’KaIoIel Cpebl.
2. OcobenHoCTH 8 4 - - - 4
OMOMHINKALIUNA Ha
pa3IMYHBIX YPOBHSIX
OpraHu3aIuu
3. Bunasr u MeToAsl | 6 2 - - 4
OMOWHINKAIINU
4, 8 4 - - - 4
buonnaukanuss BoOaHOU
CpeIbl
5. BausHaue ecrecTBEHHBIX | 6 - - 4 - 2
5 AHTPONOTEHHBIX
SKOJIOTHYECKHX
¢dakTopoB Ha
YCTONYHMBOCTH OMOTBI
6. Oxpana okpyxaromei | 9 - - 7 - 2
CpeJIbI
7. MerToibl MOHHMTOPHHTA | 5 1 - - 4
OMOJIOTHYECKHUX
00BEKTOB
8. Mertonbl MOHHTOpHHTA | 5 1 - 4 -
BO3JYIIHON CPEIbI
9. Mertoasl MOHHTOpHWHTA | 8 2 - 4 - 2
[10YB




10. 310poBBE nl3 1 - - - 2
OKpYyIKarolnas cpea

11. DKOJIOTUYECKUE 3 1 - - - 2
poOIeMbI
COBPEMEHHOCTH

12. KouTponeHoe 3ausTHe | 2 - - - 2
1o TeMaM
«MOHUTOPHUHT
OKpYyKarouen
IIPUPOAHOU cpeasDy,
«buonHaukanus Ha
pa3HbIX YPOBHSX
XKUBOro», «Bumpl n
METObI
OMOMHIUKAIIH»

13. KonrposbHoe 3aHsTHE | 2 - - - - 2
mo teme  «MeToasl
OMOMHIUKAIIMA Pa3HBIX
cpe OOUTaHHS

UTOIo | 72 | 18 - 18 - 36

5. Buabl o0pa3oBare/ibHOM 1eATeJIbHOCTH
3aHATHSA JJEKIIUOHHOTO THIIA

1. Beenenue. Kparkast ucropus OMOMHIUKAIIMOHHBIX UCCIIEAOBAHUH.

2.9kojornyeckuii MoHUTOpUHI. Ompenenenue. Bunbl MoHuTOpHMHTa. MeETOOBI OpraHH3alUdN

MOHHUTOPHHTOBBIX PaboOT.

2.0co0eHHOCTH OHOMHIAMKAIIMM HA PA3JUYHBLIX YPOBHAIX OPraHU3alMU KUBOT0. YPOBHH
OpraHM3alfy >KUBOTO. DJKOIOTUYECKHE OCHOBBI OMOMHAMKAIMU. [lOMyNsIIMOHHBIE OCHOBBI
WHJIUKAlMA.  bBHOIIEHONOTHYeCKre OCHOBHI ~ OMOMHJMKAIIUK. ODKOCHUCTEMHBIE  OCHOBBI
ononnanKai. OCHOBHbIC YPOBHU OMOMHIUKAIINU.

3. Buabl 1 MeToabl Ononnaukanuu. Kinaccudukaus OHOMHIUKATOPOB U
UX XapaKTEepPUCTHUKA.

4. BUOMHAUKAIMA BOAHOM cpeabl. JDKOJIOTHUYECKUE 30HBI BOJOEMOB (OKeaHbl, 03epa). OCHOBHBIE
cBOiicTBa BOMHOUM cpenbl. OCHOBHBIE HAIpaBlIEHUS B OMOWHIAMKAIIMOHHOW OIIEHKE BOJOEMOB:
OIICHKAa  DKOJIOTUYECKOTO  COCTOSIHUS ~ BOJAOEMOB [0  TOKa3aTeIbHBIM  OpraHU3MaM
(OuomHAMKaTOpaM); OIIEHKa JKOJOTHYECKOTO  COCTOSHHS ~ BOJOEMOB IO  BHUIOBOMY
Pa3HOOOpa3uio; OIEHKAa IKOJOTUYECKOTO COCTOSHUS BOIOEMOB IO TOKa3aTeIbHBIM BHUIAM H
onopaszHooOpazuro OeHroca. OCHOBHBIE METOAbI WHAMKAIMHU BOAOEMOB. [Mapoxumuyeckuit
MeTtof. bakrepuonornyeckuii Meto. bruonornueckuii METoI. DKCIpPECC — METO/,.

5. MeTob1 MOHUTOPUHTA OMOJIOTHYECKHX 00BEKTOB (0MOTHI).

6.MeToabl MOHUTOPHMHIA BO3IYIIHOWH cpeabl. [lapaMeTphl OIEHKH KOJIOTHYECKOTO COCTOSHUS
BO3IYITHONW Cpelbl. DKOJIOTHYECKHE TMpOOIEeMbl OILIEHKH COCTOSHUS BO3AYITHOW CpEIbl.
buonHuKamoHHBIe METOIBI KOHTPOJIS BO3IYIIIHON CPEJIBI.

7. Metoapl MOHUTOpPMHIa mo4B. [lapaMeTpbl OIICHKHM DKOJIOTHYECKOTO COCTOSIHUS TOYB.
OCHOBHBIE JKOJIOTHYECKHE TIPOOJIEMBI OLIEHKH COCTOSIHUSI MOYB. BHOWHIMKAITMOHHBIE METOIIBI
KOHTPOJISL HKOJIOTMUYECKOTO COCTOSIHUS TMO4YB. bBHOMHAMKAIMS TOYBEHHBIX MHUKpPO- U
MakpoasieMeHToB. DayHucTryeckass OMOUHIUKAIIHS.

8. 3nopoBbe U OKpy:KawIIasi cpea.

9. DKos0orHYecKUe MPodieMbl COBPEMEHHOCTH.

IIpakTnyeckue 3aHATHS
1.BiiusiHMe ecTeCTBEHHBIX M AHTPONOTEHHBIX IKOJOTHYECKUX (PAKTOPOB HAa YCTOMYMBOCTH



OMOTHI

B sToM pasnene npennaraercs psii paboT 1Mo AeUCTBUIO SKOJIOTHYECKUX (PAKTOPOB Ha KIETKY
W OpraHm3M: aOMOTHYECKHX W aHTPONOreHHBIX. Bce skomormdeckue (akTopbl BOCIIPUHUMAIOTCS
pasHbIMH BHUJAMH OPraHU3MOB IO-pasHOMY. Bce paeicTBUs HpoOXoAsST uepe3 KIETKH U UX
KOMIIOHEHTBI, MEXKJICTOUHbIE M TKAHEBbIE B3aMMOJACUCTBHUSI BBIPAXKAIOTCS B ONPEIEICHHBIX
peakuusax u3MeHeHUs Mmetabonus3ma, QyHkuuil. BnusHue (QaxTopoB BbIpa)kaeTcsi B HW3MEHEHUU
MIPOHUIIAEMOCTH TOKPOBHBIX TKAHEW JMCTa, U3MEHEHWHM B KOMIIOHEHTaxX KIIETKH, a TakKXke B
HapYIICHUU KU3HEACSITEIbHOCTH OT/IEIbHBIX OPraHOB PACTCHHIA.
1.1.0npeodenenue ycmouuusocmu pacmenuii K 8bICOKUM MeMnepamypam.

Temrieparypa — OJUH W3 OCHOBHBIX JKOJOTHYEeCKUX (akTopoB Ha 3emiie. OHA MeHSETCS B
LIMPOKOM JIMANa30He B 3aBUCUMOCTH OT MPUPOJHBIX 30H U KOHKPETHBIX yclIOBUM. Pa3zHble pacTeHus
[0 pa3HOMY OTHOCSTCS K 3ToMy ¢akropy. PaboTa mpoBOoIuTCs ¢ rpymnmnod APEeBECHBIX pacTeHUi
Pa3IMYHBIX BUJIOB, BCTPEUAIOIIMXCS B O3CJICHUTENbHBIX MOCAJKaX JAaHHOM MECTHOCTH. DTO JaeT
BO3MOXKHOCTh TOCTPOUTH Psii JPEBECHBIX BHUIOB IO CTENEHH YCTOWYMBOCTU K BBICOKUM
TEeMIIepaTypaM, BBISBUTH HaWOOJee YCTOWYMBBIE W3 HHUX, YTO OUYCHb BAXHO I CO3AAHUS
O3EJICHUTENBbHBIX 30H MPEANpPUATUN, YIUYHBIX MOCAZOK B pailoHax C >KapkuM JieToM. B cBsizu ¢
STUM CTYJEHTaM JaeTCsl 3aJaHue MPUHECTH MO 5— 6 CBEXUX JUCTHEB OT PA3JIUYHBIX JIPEBECHBIX
opoJi, 00EpHYB KOHIIBI YEPEIIKOB B MOKPYIO BaTy, (hOJIbIY, a BCE JIUCThS MOMECTUTH B Le/uiodaH. B
KpaliHeM clTydae, MOJKHO UCIOJIb30BaTh KOMHATHBIC PACTCHHUS.

Xon padoTbl.

[lepen 3ansiTHEM HArpeTh BOASHYIO OaHio 10 40rpaaycoB, B caMOM HadaJie MOrPy3UTh B HEE
My4OK W3 5 OAMHAKOBBIX JUCTHEB HCCIEAYEMbIX PACTCHHId, CKpPEMUB YEPEIIKU MPOBOJIOKOI.
Breinepxxare nuctbs B Bozme B TedeHue 30 MUHYT, MOAJEp)KHBas TeMmreparypy Ha ypoBHe 40
rpagycoB. 3aTeM B3STh MEPBYIO MpoOy: OTOPBAaTh MO OJHOMY JUCTY Ka)KIOTO BHJA PACTEHUN U
noMectTuTh B 4amky lletpu ¢ xomomnoit Bomou. Ilocie oxyaxkneHusi B3ATh JIMCT NUHLETOM H
MEPEHECTH B YAIIKy ¢ COJIstHOM kucnoToit (0,2 H pacTBop).

[Tonuste Temneparypy B BoasHOUN Oane n0 50 rpamycoB u uepe3 10 MHUHYT mocie 3TOTO
W3BJIEYb U3 HEE €IlEe IO OJHOMY JIUCTY, IOBTOPUB OIEPALMIO U IEPEHECs OXJIAXKIECHHBIN B BOJIE JTUCT
B HOByI0 yamiky Iletpu c comnsiHOM kuciotoid. Tak HOCTENEeHHO OBECTH Temmeparypy 1o 80
rpagaycoB, Oepst mpoObl uepe3 Kaxaple 10 MUHYT MPU MOBBIIIEHUN TemrepaTypsl Ha 10 rpaaycos.

Uepesz 20 MUHYT MOTPYKEHUS JIUCTA B COJISIHYIO KUCIIOTY YYECTh CTETICHb MOBPEKICHUS 110
KONMYECTBY OypbIX maTeH. Pe3ynmbrarel 3amucarh B TaOnuily, 0003HAUYUB OTCYTCTBUE MOOYpEeHHS
3HaKOM «-», ciaboe moOypeHue «+», mobypenue Oomee 50% ruiomaau JucCTa «++» U CIUIONIHOE
noOypeHue «+++». 3amucarb pe3yabTaThl O Pa3HbIM JPEBECHBIM PACTEHUSM B OOIIYIO TaONUIy Ha
JIOCKE.

O6BeKT CreneHb NOBPEXK/IEHUS JINCTHEB

CamMocTosTeNnbHbIE 33JaHUS: MOCTPOUTH PAJ TEPMOCTOMKOCTH JPEBECHBIX MOPOJ MU
KOMHATHBIX pacTeHUi 1o creneHu yobiBaHus. Caenarb COOTBETCTBYIOLINE BBIBOJIBI.

1.2.Brusnue coneti majcenvix Memanios Ha niazmonu3 npomonaasmel pacmumenbHou K1emKu.

Conu TSHKENbIX METAJVIOB B BOJHOM CpeJie pacmnajaroTcs Ha MOHbL. Bce MOHBI MeTasioB
MOTYT OBITh pa3fiefieHbl Ha JBE TPYMIbl: OMOTEHHBIC (MEIb, IIMHK, KOOANBT, MapraHell, >Keine30 U
Ip.) ¥ HEOHOTreHHble (CBUHEI, PTYTh, HUKENb, AFOMUHUMN, KaIMHI, CTPOHIMH, 1e3ull u Ap.).
[enbro paOOTHI SBISETCS BHISBICHUE EHCTBUS OMOTEHHBIX M HEOMOTEHHBIX TSDKENBIX METaJUIOB Ha
IJ1a3MOJIN3 TIPOTOILIa3Mbl PACTUTENBHON KIETKH.

Xox padoTbl.

C TNOBEpXHOCTHM CHUJIBHOOKPAIIEHHONM CHUHEW JIYKOBHUIIBI CJI€JIaTh HECKOJIbKO CpEe30B



AMUAEPMHCA, COCTOSILETO U3 1-2 CI0EB OKpallIEHHBIX KJIETOK, COepKaluX aHTonual. Ilomectuts
Cpe3bl 10 OTJEIBHOCTU B KaIUIM BOZABI HA MPEAMETHBIE CTEKIA, 3aKPbITh TOKPOBHBIMU CTEKJIAMHU U
paccMOTpETh YCThUIIA.

A. Onpenenuth Ha4yajgo M XapakTep IUIA3MOJIM3a KJIETKH IOJ JEHCTBHEM OJMHAKOBBIX
KOHLEHTpAIMii OMOTEHHBIX M HEOMOTeHHBIX cojei. [ 3Toro 3amMeHuTh BOAY B Mpernaparax
5%-HbBIM pacTBOpOM cyib(ara MeId Ha OJHOM IPEAMETHOM CTEKJIE€ U TaKUM K€ PacTBOPOM
HUTpaTa CBHHIIA HA JPYroM. JTa 3aMeHa MPOM3BOAMTCSA CIIOCOOOM 4-5-KpaTHOrO HaKarbIBaHUS
pacTBOpa COJIM C OHOW CTOPOHBI IOKPOBHOTO CTEKJIA U OTCACBIBAHMS KYCOUYKOM (DMIIBTPOBAJIbHON
OyMaru ¢ Ipyroi A0 MOJHOW 3aMeHBI BOABI pacTBOPOM coii. OCTaBUTh KJIETKH B PACTBOPE COJEH
Ha 15 MuHyT, Korma Iula3Moiu3 OyJeT XOpOLIO 3aMETEH, PacCMOTPETh IIOA MHUKPOCKOIIOM.
3apucoBarh W CJIENaTh BBIBOABI OTHOCHUTENIBHO JEHCTBUS COJNEH OMOTEHHBIX W HEOMOTEHHBIX
TSDKEJIBIX METAJIJIOB Ha XapakTep IJ1a3MOJIn3a KIETKH.
2.0xpaHa okpyxkamouiei cpeabl
2.1.0yenka pumonyuoHoU aKMusHOCMU PACMeHull U MOKCUYHOCMU 0cedalowell Nl 8 ONbIMAX C
npoCMeuuuMu U ¢ HaACEeKOMbIMU.

C IpeBHOCTH JIFOAM HCHOJIb30BAIM (PUTOHLMIHBIE CBOMCTBA PAaCTEHHMH M MX 4YacTe ais
OYMCTKHM BO3/yXa NOMEUICHUI 0T OakTepuil U HaceKOMbIX. J[peBHUE Bpauu MyTeM IPONUTKU TEJ
YCONILIUX apOMaTUYeCKUMHM CMOJIaMH, 3KCTpaKTaMM JIyKa, SBKaJUNTa, HaTHpaHWs Oajb3aMaMu
yMENU MpeloXpaHUTh TPYNbl OT THUEHUS; MyMUPUIMpoBaIM HX. Bcem H3BECTHBI CHOCOOBI
XPaHEHUsI CBEXEro MsAca, pblObl: 00epThIBAHME TKAaHBIO, CMOUEHHOM B KalllUIE YECHOKA M JIYKa,
00epTHIBAaHHUE JINCTHSIMUA KPAIMBBI, YEPEMIIH, JIOTyXa, KOTOPBIE MCIOJIB3YIOTCS KaK aHTHUCETTHKH.
[upoko mpUMeHseTCs C IPEBHOCTH BJbIXaHHE MAapOB 3BKAJIMIITA, TUXTOBOW CMOJIBI, IOJOCKAHUE
ropJjia BBITS)KKaMHU U3 IIOYEK COCHBI, Oepe3bl U JIp.

Xon padoTbl.

A. Ilpoba ¢ mpocTeHmmmMH.

J1s onbITOB OepyT KYNbTYpY MPOCTEHIINX, IPUTOTOBIEHHYIO 3apaHee.

A) Bucsuyro ka0 KyJabTypbl IPOCTEHIINX MOMENIAIOT HaJl YaCOBBIM CTEKJIOM C KalllUulen
WIA BBITSDKKOM HCCIeIyeMOro Marepuana, 4roObl OHM HE COIpHMKacaluch U, HaOmonas B
MHUKPOCKOII, OTMEYAIOT M0 CEKYHJA0MEPY BpeMs MIPEKPALLIEHUS ABHKEHUS IPOCTEHIIINX.

QOUTOHLUIHYIO AaKTUBHOCTH (A) BBIp@XAlOT B €AMHUIAX, PACCUUTAHHBIX MO (opmyIe:
A=100/T, rne T — Bpems.

Kaprtuna rubenu mpocredmux moj BIMSAHUEM (UTOHLIMIOB pa3HbIX PAaCTEHUH pa3iUyHa.
OT0 pacTBOpeHHE (JIM3UC), 00pa3oBaHUE B3IYyTUN U My3bIpel, CMOPIIKMBAHKE, IPOCTO MPEKpalleHue
IBUKECHHUS U T.1I.

b) B kammo >kuOKOCTH, copepKalled KyIbTypy C IPOCTEHIIMMH, B CEpEIMHE 4YacOBOIO
CTeKJIa T0OABJIAIOT MEHBUIYIO KallJl0 BBITSDKKM PACTEHUN C CHIIBHOM (PUTOHIMIHONW aKTMBHOCTBIO.
Habnronaror cHayasna yCWiIeHHWE [BMJKEHUS, 3areM H30eraHve NpocTeHIUMU (UTOHIUAHON
BBITSDKKM  (paccpelioToueHHe 10 KpasM), Jajee OOHapyKMBaeTCs yMEHbIIEHHE U BOBCE
MpeKpalleHNe IBUKEHUSI.

Yepe3 HEKOTOpPOE BpeMsi MOXKHO BHJIETh U MOP(OJIOTHYECKHE M3MEHEHUs, yKa3aHHbIE B
MpebIIYILEM pa3iesie TaHHOW paboThl.

2.2.3aepsaznenue nuwjesblx nNpoOyKmoe HUMpamamu u ux onpeoenenue 6 pasiuiHblX 060UJHbIX
KYIbmypax 6 3a6UCUMOCmu Om 6uod, cOpma, op2and, mKaHu.

HuTtparel — HeoThemIIeMasi YacTh Ha3eMHBIX U BOJIHBIX SKOCHCTEM. B TO e BpeMs, B CBS3H C
NpUMEHEHHEM B OONBHIMX MacumTadaX a30THBIX YIOOpPEeHUH, IMOCTYIUIEHHE HEOPraHWYEeCKHX
COEMHEHUI a30Ta B pacTeHusi Bo3pacraeT. HaOmromaercst yeTkoe pasznuyuMe BUIOB U COPTOB
pacTeHuil MO HAKOIUIEHUIO W COAEP)KaHUIO HUTpAroB. B mpeanaraemoii paboTe HM3MOKEH METOJ
ONPENEIICHUS] HUTPATOB Yy PA3JINYHbIX BHUJIOB, COPTOB, TKAHEH M 4acTeH OBOLIHOW mpoxykuuu. [lpn
9TOM OIKCHIBAKOTCS JIBa BApUAHTA: C UCIOJIb30BAaHUEM BBDKATOIO COKA U LIEJIBIX PACTEHUI.

Jonyctumblie HOpMBI HUTparoB (o gaHHeM BO3) cocraBmsitor 5 mr (1o HUTpar-wOHY) B
CYTKM Ha | KI Macchl B3pOCIIOro 4eioBeka, T.e. npumace 50-60 kr — 3to 220-300 mr, a mpu 60-70 kr



—300-350 mr.

B npeanaraemoil paboTe M3JI0KEH METOH OINpPECIICHUS] HUTPATOB y PA3JIMYHBIX BUJOB,
COpPTOB, TKAHEW M YaCTEH OBOILLHOM MPOMYKLIMH, KOTOPBI OCHOBAaH HA XOPOIIO U3BECTHOU pEaKLUU
HUTPAT-UOHA C TU(HEHUIIAMUHOM.

A. OrmipeziesieHre€ HUTPATOB B COKE PaCTECHUM.

Xon padoTbl.

3a HECKOJIBKO JHEH 10 3aHsATHs CTYAEHTaM JaeTcsl 3aJjaHue INPUHECTU pa3IUYHbIE OBOIIM,
KyIUICHHbIE B Mara3uHe, Uil ¢ COOCTBEHHOrO y4yacTka. OBOILM ClIeAYeT BBIMBITh U OOCYIIUTb.

B oaun u3 mny3pippkoB HaimuBatoT 10 M KMCXOIHOrO pacTBOpa HUTpara HaTpus,
COOTBETCTBYIOLIETO II0 KOHUEHTPAalMM MAaKCHMaJbHOMY COACPXKAHMIO HHUTPATOB B OBOLIAX —
3000Mr Ha KL

['oToBAT cepuro KaaMOPOBOYHBIX PACTBOPOB IIyTeM pa30aBiCHMs IMOINOJIAM IPEIbIIYyLIEro.
[TomyyatoT ceputo pacTBOPOB ¢ pa3HbIM coaepkanuem HuTparon: 3000, 1500, 750, 375, 188, 94, 47,
23 MI/KT.

[Tox mpenMeTHOE CTEKIJIO TOAKIIAABIBAIOT JIMCT O€I0i OyMaru, Ha CTEKIIO KalaloT JBE KarlTid
M3y4yaeMoro pacTBOpa M JBE TaKHe e Kaliyd JudeHUJaMMHAa B TPEXKPATHOW MOBTOPHOCTH.
OnuceIBalOT PEAKIUIO COIVIACHO CIICAYIOLIEH Ipajaliy, KOTOPYIO MOXKHO HCIIOJIb30BaTh Kak JJIs
KaJIMOPOBOYHBIX PACTBOPOB, TaK U JUIA ABYX THIOB aHaiau30B (1o Llepnunr, 1965).

Crnenyer OTMETUTh, UTO OCHOBOM ISl ONPEENICHUs] COAECPKAHUSI HUTPATOB B COKE JTOJIKHBI
ObITb COOCTBEHHBIE MCCIIEIOBAaHUS, a He TMpearokeHHas Taliuna, T.K. OKpacka MOXKeT
BapbUpPOBAThCsl B 3aBUCUMOCTH OT Kaue€CTBAa PEAaKTHBOB, CPOKA HMX TOAHOCTH, TEMIIEpPATyphbl B
IIOMEILEHUH.

OBomy ¥ IUIOABI PAaCWICHSIOT HAa YacTH: 30HA, MPUMBIKAIONIASA K IUIOJOHOXKKE, KOXKYpa,
nepugepuyeckas 4acTb, CpeJUHHAs YacTb, KOUEPbDKKA (y KamyCThl), XKHJIKH, JUCT O€3 >KUJIOK.
BrIpezanHbie 4acTH METKO PEKYT HOKOM M OBICTPO PACTHPAIOT B CTYIIKE, COK OT)KUMAIOT uepe3 2-3
CJIOSl MapKH. 2 KaIUIM COKa KararoT Ha YMCTOE NMPEeIMETHOE CTEKJIO, MOJI0KEHHOE Ha Oenyto Oymary,
n00aBIAOT 2 Karu audeHnIaMuHa. BeICTpO OMUCHIBAIOT BCE HAOMIOAa€MbIE PEAKIIMH IO CXEME.
IToBTOpPHOCTE OmBITA TpeXKpaTHas. B ciaydae cOMHEHMI B COAEpKaHUU HUTPATOB B TOW WIJIM MHOU
YacTH OBOIIHOM MPOIYKIIMH KalaloT PsAOM KaIUOPOBOYHOM PAacTBOP C M3BECTHOW KOHIEHTpalUen
BEIIIECTBA U MOBTOPSIOT PEAKIHUIO C TU(PEHUIAMUHOM.

AHanu3 HauMHAIOT C COKa KamycThl W KapTrodelns, 3areM IOMELIAI0T 3TH OBOIIM B
TEPMOCTOMKUI XUMUYECKUH CTaKaH C KUILSIILEH AUCTUIUIMPOBAHHON BOAOK U KUIATAT 10-15 MunyrT,
IIOCJIE YEeTO aHAIM3UPYIOT U OTBapHbIE OBOILM, U OTBap. 3a BpeMs BapKH JI€Jal0T aHAJIU3 Pa3IMYHbIX
qacTeil Apyrux oBoIIed U MI0A0B (HE MEHEee YEeThIpeX BHUJOB Ha 3aHATHE).3alUCBIBAIOT PE3YIbTaThl
B 00IIYIO TaONHITy HA JOCKE U B YaCTYIO — B TETPA/b.

Hccnenyemoe Yacts baner Conepxanue
pacTeHue HUTPATOB B MI/KT
Kaprodens cBexuit A)noz. koxypoit

b)cepenunnas yacth

Kaprodens orBapHoii | Te e yactu

Kamycra A)XKUITKH
b)xouepexka
B)aucr
Kamnycra orBapHas Te xe yactu
OtBap

b.Onpenenenne HUTPATOB B LIEJIBIX PACTEHUSIX.

OTpe3aroT y CBEKUX PACTEHUH YacTH B BHUJE TOJICTBIX CPE30B: KYCKH CTEOJEi, YepeIKoB,
mionoB. Kmamy Tux Ha MONOCKYy BOCKOBOW Oymaru. KamaroT Ha pasnudHbIe 4acTH cpe3a IIo
HECKONIbKO Karenb 1%-To pacTBopa AuQeHIIaMUHA B CEPHOM KHUCIOTE, OTMEUAIOT OKpAaITBaHHE
COIVIaCHO BBILIENPUBEAECHHON ImmiKayne. [Ipu 3ToM B ciyyae MajblX KOHIEHTpalid HHUTPATOB B



MPONYKIIMU U TPH OTCYTCTBUU CHHEH OKPACKH MOXKET HACTYNUTh MOPO30BEHUE TKAHU BCIICACTBUE
ee 00yIIMBaHUS OT CEPHOM KUCIIOTHI B PEaKTUBE TU(EHIIaAMHIHA.

2.3.Aemompancnopm — OCHOBHOU 3azpszHumens oOuocgepsvt OonvLUWUX 20p0008. Onpedenenue
3aepyJHceHHoCmuy  YIuy Aaemompancnopmom U HEKOMOPLIX NAPpAMEempos OKpylcarouel cpeovl,
yeyeybaaowux 3azpazHeHue.

JlaHHas npakTuyeckas paboTa 1aeT BO3MOKHOCTb OLIEHUTh 3arpy’>KEHHOCTb Y4aCTKa YIHIIbI
pasHBIMH BHJAaMH aBTOTPAHCIIOPTAa, CPABHUTh B 3TOM OTHOIIEHHHM Da3HbIE YIUIBI M HU3yYHUTH
OKPYXaIOIyI0 00CTaHOBKY.

Xox padoTbl.

CryneHTbl pa3aensioTess Ha Ipymnmsl 1o 3-4 denoBeka (OAMH CUMTAET, IPYroi 3alMChIBAET,
OCTaJbHbIC IAlOT OOIIYI0 OIEHKY 00cTaHOBKM). CTyIEHTOB NpEIBAPUTEIBHO HHCTPYKTHPYIOT,
3aTeM pa3MelaloT Ha ONPEACNCHHBIX yJacTKax pa3HbIX YIMIL ¢ OAHOCTOPOHHMM JABM)KEHHEM. B
cllyyae JIByCTOPOHHEIO JBIDKCHMs KaxKaas TIpyla pacmojaraercs Ha cBoeil cropone. COop
Marepuaia Mo 3arpy’KeHHOCTH YJIUI[ aBTOTPAHCIOPTOM MOXKET IMPOBOAUTHCS KaK IIyTE€M Pa30BOrO
IIPaKTUYECKOT0 3aHATHU, TaK U Oosee yriyOneHHo ¢ 3aMepamu B 8, 13, 18 yacoB, B HOUHbIE Yachl.
W3 psna 3aMepoB BBIYMCISAIOT CpeiHee 3HaueHHe. VIHTEHCHMBHOCTh JBMXKEHMS aBTOTPAHCIOpPTa
OIIpE/IESAETCS. METO/IOM IO/ICYETa aBTOMOOMIIEH pa3HbIX TUIOB 3 pa3a 1o 20 MUHYT B Ka)/JI0M W3
CPOKOB. Y4eT Be/IeTCs CIOCOOOM TOUYEK U KBaJIPATHUKOB.

3anuch BEJETCS COITIACHO TAOIHIIE:

Bpems Tun aBroMmoOMIIs Yucno equHALL

Jlerkui1 rpy3oBou

Cpennuii rpy30Boit

Tsprenblil Tpy30BOi (IU3ETbHBIN)
ABTOOYC

JlerkoBoit

Ha xaxxoit Touke HabIIONEHUH MPON3BOIUTCS OLICHKA YIIHIIBL:

1.Tun ynuiiel: TOPOJACKHUE YIAUIBI C OJHOCTOPOHHEH 3acTpoilkoil (HaOepeHbIe, ICTAKAIbI,
BHA/IyKH, BBICOKHE HACBINM), >KUJIbIE YIHUIBI C ABYCTOPOHHEW 3aCTPOMKON, TOPOTH B BBIEMKE,
MarucTpaibHble YIHMIBl U JOPOTM C MHOTO3TAKHOM 3aCTPOMKONM C JIByX CTOPOH, TPAHCIOPTHBIE
TOHHEJH U JIp.

2.VkiioH. OnipenensieTcs I1a30MePHO WU SKIUMETPOM.

3.CxopocTtb BeTpa. Onpenensiercs aHeHOMETPOM.

4.0tHOCUTENbHAS BIAXXHOCT Bo3ayXxa. Onpenensercs NCUuXpOMETPOM.

S.Hannuue 3aliMTHOM NOJIOCHI U3 IEPEBBLEB U JIP.

CobOpaHHble MaTepuaibl 3allChIBAIOT Ha JIOCKE B ayIUTOPHOM WM JIaOOparopHOM
MOMEIIEHUH. ABTOMOOWIM pa3IesilOT HAa TPU KaTeropuu: € KapOIOpPaTOPHBIM JBUTATENIEM,
nu3ernbHble, aBTOOyChl «MKkapyc», COmIacHO AaHHBIM, IPEACTaBI€HHbIM B Tabmuue. IlpousBoxsr
OLICHKY JIBIDKEHUSI TPAHCIOPTa MO OTAeNbHBIM yauraMm. Ctposar rpaduku (och aOCIucC — BpeMms
CYTOK, 4ac; OCh OPOUT — YUCJIO aBTOMOOMJICH, IIT.).

Htorom paboThl SBISETCS CyMMapHas OIICHKAa 3arpyKEHHOCTH YIHWIl aBTOTPAHCIIOPTOM
cornmacuo 'OCT — 17.2.2.03. — 77; Hu3kast MHTEHCUBHOCTD JBM)KEHHUS — 2,7-3,6 TBIC. aBTOMOOMIIEH
B CYTKH, cpequsis — 8-17 Toic. ¥ BbicoKast — 18-27 Teicsy.

[IpousBoauTCST CpaBHEHHE CYMMapHON 3arpykK€HHOCTH pa3jMuYHbIX YIUI[ Topoja B
3aBHCHMOCTH OT TUIIa aBTOMOOWIIEH, 1aeTcsi OOBSICHEHHE Pa3InInil.

2.4.0yenka yposHs 3azpsA3sHeHUs. ammocgepHoco 8030yxa OmpadOMAHHLIMU 2a3aMu
A8MOMPAHCNOPMa Ha Y4ACMKe MASUCTPATLHOU YIUYbL.

3arpsizHeHue arMoc(epHOro BO3AyXa OTpPaOOTAaHHBIMM Tra3aMu aBTOMOOWIEH yZ0OHO
OLICHUBATh 0 KOHIIEHTPAIIMH OKUCH yIIepoa, B MI/KyOndeckuii Metp. McXoqHbIMU TaHHBIMU JIJIS
paboThI CITyKaT MoKa3arean, CoOpaHHbIE CTYICHTaMH BO BpeMsl POBEICHUS MPEAbIAYIIEH padoThI.

Opnako 3Ty pabOTy MOXKHO TOCTaBUTh M CAMOCTOSITEILHO, OOYCIIOBUB MCXOTHBIC JTAHHBIC.
Hanpumep: MaructpanbHasi yiadia Tropoia C MHOTO3TaXHOM 3acTPOMKOM C JBYX CTOPOH,



MIPOOJILHBIN YKJIOH 2 Tpajayca, CKOPOCTh BeTpa 4 M/CeK, OHOCHTENbHAs BIaXKHOCTh Bo3nyxa — 70%,
temmneparypa 20 rpamycoB mo llenbcuro. PacueTHas MHTEHCUBHOCTH JBH)KCHHS aBTOMOOWJIEH B
oboux Hampasienusix — 500 aBromamma B uyac (N). CocraB tpancmopra: 10% rpy30BbIX
aBTOMOOMJIe ¢ Mamnoil rpysonomgbeMHOCTBIO, 10% co cpemHeill rpy3omobeMHOCTBIO, 5% C
OOJBINON TPY30MOABEMHOCTRIO C AM3CIbHBIMU JABHUTaTensiMu, 5% aBroOycoB u 70% JIETKOBBIX
aBTOMOOMJICH.

Xon padoTbl.

®dopmyna oreHkH KoHeHTpaluu okucu yriepona K(CO) (berma wu mp., 1984; [llanosanos,
1990):

K(CO)=(0,5 + 0,01 N x K(T) x K(A) x K(¥) x K(C) x K(B) x K(II), rae 0,5 —

¢doHOBOE 3arpsizHEHNE aTMOC(HEPHOTO BO3/1yXa HETPAHCIIOPTHOTO MPOUCXOKICHHS, MI/KY0.M,

N — cymmapHasi MHTEHCUBHOCTD JBM)KEHUS aBTOMOOWUJIEH Ha TOPOICKO Iopore, aBTOM./4ac,

K(T) — ko3 punmeHT TOKCHYHOCTH aBTOMOOWJICH MO BBIOpOCaM B aTMOCQEpPHBIN BO3IyX
OKHCH YIJIepoJa,

K(A) — k03 punMeHT, yuuThIBatOIUN a3paliui0 MECTHOCTH,

K(Y) — xoadduiment, yduTbIBaromuii U3MEHEHHs 3arps3HEHUs aTMOCc(hEpHOro BO3ayXa
OKHCBIO YITIEpO/ia B 3aBHCUMOCTH OT BEJTMYHUHBI ITPOOIBHOTO YKIIOHA,

K(C) — xoaddunment, yduThIBalOIUN H3MEHEHHs] KOHIICHTPAIMM OKHCH YIIepoaa B
3aBHCUMOCTH OT CKOPOCTH BETpa,

K(B) — To e B 3aBUCUMOCTH OT OTHOCUTEIHHON BIaKHOCTH BO3/yXa,

K(IT) — koo punment yBenudeHust 3arps3HeHus aTMOC()EepHOTro yriiepoia y mepeceueHu.

KoadpuumeHT TOKCHUHOCTH aBTOMOOWIJIEH OIpenenseTcs Kak CpEeIHEB3BEUICHHBINA s
MOTOKa aBTomMoOusielt mo gopmysne:

K(T) =X P(i) x K(Ti),
rae P(i) — cocTaB aBroTpaHCIOPTA B JOJSIX CIUHHIIBI,
K(Ti) — onpenensiercs mo tabi. 1.

Tabnuua 1
Tun aBToMOOMIIS Koaddunment K(Ti)
Jlerkwuii rpy3oBoit 2,3
Cpennuii rpy30Boi 2,9
Tsokenblil rpy30BoOii (AU3ENBbHBIN) 0,2
ABTOOYC 3,7
Jlerxosoit 1,0

[ToncTaBuB 3HaUYEHHUS COTIIACHO 3a/IaHUIO (WJIM COOCTBEHHBIE JAHHBIE), TOyYaeM:

K(T)=0,1 x2,3+0,1 x2,9+0,05%3,7+0,7 x 1 =1,41

3nayenune kodpdummenta K(A), yIUTHIBAIOLIETO a’palMi0 MECTHOCTH OINpPEAeNseTcs IO
Tabiuue 2.

Tabmnwura 2
Tun MECTHOCTHM IO CTETIEHM adpaluu Koaddunment K(A)
TpancnopTHbIE TOHHEIN 2,7
TpancnopTHble Tanepeu 1,5
MaructpanbHble YIUIBI U JJOPOT'H C MHOTO3TAXXHOM 3acTpoiikoii ¢ | 1,0
JIBYX CTOPOH
Kunble ynuiel ¢ OJHOITaXKHOW 3acTpoikoi, ymuisl u goporu B | 0,6
BBIEMKE

lopoacuke yaumbsl U JOpPOTH C  OJHOCTOPOHHEW 3actpoiiko, | 0,4
HaOepeKHbBIE, DCTAKAbI, BHATYKH
IlemexoqHple TOHHEIH 0,3




Jl1s MarucTpanbHON YIHIIBI C MHOTOATaXKHOM 3acTpoiikoit K(A)=1.
3nauenue koddpdunuenta K(V), yauTpiBaronero n3MEeHEHUE 3arps3HEHUsT BO3IyXa OKHUCHIO
yIIIEpo/ia B 3aBUCUMOCTH OT BEJIMYHHBI POAOJILHOTO YKIIOHA, ONpeAessieM 1Mo Tadiuie 3.
Tabnuua 3

[TpomosIbHBIN YKIIOH Koadpdumment K(V)

1,00
1,06
1,07
1,18
1,55

cooh~NO

Koaddunment m3mMeHeHHs] KOHIICHTPAIUU OKUCH YIJIEpOJa B 3aBUCHMOCTH OT CKOPOCTH
Betpa K(C) onpenensercs no tadnuie 4.
Tabnuma 4

CKOpOCTh BETpa, M/CEK. Koadppunuent K(C)

2,70
2,00
1,50
1,20
1,05
1,00

SOOI WN -

3nauenne kodddummenrta K(B), ompenensromero W3MEHEHHE KOHIICHTPAIUM OKHCH
yIIeposa B 3aBUCHMOCTH OT OTHOCUTENIBHOM BIIaXXKHOCTU BO3AyXa MO TaOJIHUIIE .

Tabmuma 5
OTHOCHUTENBHAS BIAXKHOCTb Kosgpdunuent K(B)
100 1,45
90 1,30
80 1,15
70 1,00
60 0,85
50 0,75

Koadduument yBenuueHus 3arps3HEHUsS BO3JyXa OKHCBIO YIIepoia Yy IepecedyeHuit
npuBeeH B Tabnuie 6.

Tabmuma 6
Tun nepeceuenus Koaddumment K(I1)
Perynupyemoe nepeceuenue:
- co cBeToopaMu OOBIYHOE 1,8
- co cBeToOpaMu yIpaBisieMoe 2,1
- CaMOpEryIpyeMoe 2,0
Heperynupyemoe:
- CO CHUKEHUEM CKOPOCTHU 19
- KOJIBIIEBOE 2,2
- ¢ 00s13aTeILHON OCTAHOBKOM 3,0

[ToncraBum 3HaueHUs KO3(G(UIMEHTOB, OLIEHHM YPOBEHb 3arpsi3HEHUs arMochepHOro

BO3/yXa OKHCHIO yIlIepoja:
K(CO)=(0,5+0,01x500x1,4) x1x1,06x1,20%1,00+8,96 Mr/ky6.M

IT/IK BBIOPOCOB aBTOTpaHCIIOPTA MO OKKMCH YIJIEpOaa paBHO 5 MI/Ky0.M.
CHuXeHus: ypoBHS BHIOPOCOB MOXHO JIOOUTHCS CIEIYIOIIUMH MEPOIPUATHUIMHU:



- 3alpelIeHNe ABKCHNS aBTOMOOUIICH;

- OrpaHUYCHUE NHTCHCUBHOCTH JIBXKeHMs 10 300aBT/4ac;

- 3aMeHa KapOIPATOPHBIX TPY30BBIX aBTOMOOUIICH NHU3EIbHBIMH,
- YCTaHOBKa (PHIIBTPOB.

3. KourposbHoe 3aHsiTHe 1m0 TeMaMm: «MOHHMTOPHUHI OKpYKAaKOIIed TNPUPOAHOI Cpeabl,
«buoMHIMKALMS HA PA3HBIX YPOBHSX KUBOr0, «BuIbI U MeTOIAbI OMOMHIUKAIIUN .

4. BuonHAUKANNS COCTOSTHUS OKPYKaKOLIeH cpeabl

Buounouxayun 6030yuwinoii cpeowvt.

4.1 U3menenue ysema ¢hniagoHOUOHBIX NUSMEHMO8 PA3IUYHBIX YBEMKOBbIX PACMEHUL N0O GIUSHUEM
PH cpeovl, coneti maxcenvix Memannos.

W3menenune mnBera (HIaBOHOMIHBIX TMHTMEHTOB MOXHO UCIOJb30BaTh Kak BechMa
nH()OpPMATHBHBIA NIPU3HAK. B MpUpomIHO 00CTAaHOBKE TIPH 3arpsi3HEHUM CPE/Ibl BUIHBI H3MCHCHHUS
[[BETa BCETr0 PACTEHHUs WU OTAEIbHBIX €ro 4yacTei, a Yamle — TOYEeYHbIe M3MEHEHMs I[BETa Ha
JUCTBAX, TUIOAAX M JIeTecTKax. Bechb KOMILIEKC
9KOJIOTHYECKUX (haKTOpoB (Temiieparypa BO3JyXa, IMOYBBI, BiaroodecrnedeHHocTs, pH cpensl,
3arps3HEHUE TI0YB M BO3/yXa TSIKEIBIMH METaJUIaMH) CKa3bIBaeTCsl HA OMOCHHTE3€ MUTMEHTOB, U
3TOT OMOMHAMKATOP MOXKET OKa3aThCsl Hanbonee MHPOPMATUBHBIM.

Xox padoTbl.

1.Komouek BaTbl pa3MepoM C MPOCSHOE 3€PHO CMAuMBAIOT B OJHOM U3 PAacCTBOPOB KHCIIOT,
aMMHaKa, UCCIENYEMBIX COJIEH, MPUKPEIUISIIOT JICHKOTUIACTBIPEM K JIUCTY WIIM JIETIECTKY I[BETYILETO
pactenus, BbyiepkuBatoT 1 — 1,5 daca, 3ateM cHuMMaroT. Peakiuio y4MTHIBAIOT Kak BO BpeMs
TEKYILETo 3aHATHS, TaK U uepe3 1-2 Henenu.

2.Kycouku NenecTKkoB CBEXHX I[BETOB, CPE3aHHYIO Yellyro (PHOJIETOBOTO JIyKa WM JIUCThS
(GroIeTOBOM KamycThl MOMEIIAIOT B YamKy lleTpu, 3aiMBaloT MOJHOCTHIO WM YAaCTHYHO (B BHIC
HaKamblBaHMUS) PACTBOPAMHM KHUCJIOT, aMMHMaKa WIM COJEeH TKENbIX METauioB, CIEIIT 3a
M3MEHEHUEM OKPaCKH.

3.JlemecTkM CyXHX WJIM CBEXHX aHTOLMAHCOJEPXKAIIUX PACTEHUN 3alIMBAIOT TopsYen
JTVCTUJUTUPOBAHHOW BONOW, YTOOBI OHHM Pa3MSKJIHM, PACTUPAIOT MECTHKOM IO COCTOSIHHS KHJIIKOU
KaluIlpl. BEDKUMAIOT Yepes3 Mapilio U pa3jiMBaroOT MO MpoOHUpKaM, OCTaBUB OOpasell pacTBopa s
KOHTPOJIs. [[00aBIAIOT TOOYEPETHO B KAXKIYIO MPOOUPKY MO HECKOJIBKO Kareslb KUCIOT (MMUTALUS
KHCITBIX 0CaJKOB), aMMHaKa, paCTBOPOB COJEH TSHKENBbIX MeTauioB. CeasT 3a MOCiIeq0BaTeIbHBIM
M3MEHEHUEM OKPaCKH.

(Cxema 3aIucy OTbITOB:

Hazpanue | 3m-¢ N3mMm-e HNzm-e HN3m-e N3m-e HNzm-e Nzm-e

pacTeHui | 1BeTa IBeTa IIBETa IBETa IBETa IIBeTa IBeTa
KOHTPOJIb | COJISIHAst | TUAPOKCH], | XIIOPHT, HUTpAar HUTpAaT cynbdar

KHCJIOTa | aMMOHHUS | JKeje3a CBHHIIA pTyTH IIMHKA

CaMOoCTOSTEIIFHO ACIAI0T COOTBETCTBYIOIIMEC BBIBO/IbI.

4.2.0yenka cocmosinus OKpydscaowell cpedvl NO HAIUYUI0, OOUNUID U PA3HO0OPA3UI0 U008
JUMAUHUKOS (TUXEHOUHOUKAYUSL).

Ouenb WHGOPMATHBHBIME OHWOWHIMKATOPAMH COCTOSIHHS BO3AYINHOW Cpeasl H €€
WU3MCHCHHUS SIBJISIOTCS HM3IIUE PACTEHUS: MXHM W JIUIIAHHUKH, KOTOPbIE HAKAIUIMBAIOT B CBOEM
CITOEBHIIE (Ta/UTOME) MHOTHE 3arps3HUTENH. JIMIIaWHUKKA OYeHb HeTpeOOBaTeNbHBI K (haKkTopam
BHEIIIHEHCPE/IbI, OJJHAKO JUISI CBOCTO HOPMAJILHOTO (DYHKIIMOHUPOBAHHS OHU HYKIAIOTCS B YHCTOM
Bo3ayxe. OCOOCHHO OHW 4YYBCTBHTEIBHBI K CEpHUCTOMY ra3zy. HaydHoe HampaBiieHHe
OMOMOHHTOPUHTA 3a COCTOSHHUEM BO3IYIIHOW Cpeabl MPHU IMOMOIIU JIMIIAWHUKOB Ha3bIBACTCSI
JINXECHONH IUKAITNEH.



Xon padoTbl.

Tpancekty mmHOWM B 2-3kM  yIOOHO pa3MECTUTh MEPICHIUKYIIPHO HACKHIIICHHON
aBTOTPAHCIIOPTOM 3aropoAHON JOpore, NMPHMBIKAIOMIEH K JECHOMY MAacCHBY, COCTOSIIEMY W3
HeOOJBIIOT0 Pa3HOOOpa3us JAPEBECHBIX BHJIOB (HAaIpHUMEp, COCHA C MNPHUMEChI0 Oepe3bl WU
IyOOBOTO HaCaXJICHUsS C IPUMEChIO KiieHa). E€ pa3OuBaioT Ha psi ydacTkoB: 1)Bozne gopory; 2) B
100Mm; 3) B 300M; 4) B 500M; 5) B 1000M; 6) B 2000-3000m oT moporu. Ha kakmom ydacTke
3aKJIAJIBIBAIOT TIPOOHBIE MIomaAKu pazmepom 20x20m, 50x50m, 100x100 (B 3aBUCUMOCTH OT LU
UCCJIEIOBAHUS U PA3pPEKEHHOCTH HACAXKICHUS).

Ha xaxxno#i mpoOHOM TUIONIAIKE YYUTHIBAIOTCS CIEAYIONINE TapaMeTphl:
a)o0I1ee YUCII0 BUAOB JIMITAHHUKOB;
0)cTeneHb MOKPHITHS CIOCBUINAMU JIMIITAWHUKOB KaXJI0TO JIEPEBa;
B)4acToTa (BCTPEUYAEMOCTh) KKJIOTO BU/IA;
')00MIINe KaXI0TO BU/IA.

ITpu 5TOM MOTYT OBITH YHOTPEOICHBI CIEAYIONTNE TPalalliuu:

Ornenka YacToTa BCTpE4aeMOCTH CTerneHp MOKPBITUS

1 Ouensb penkas OyeHb HU3Kas

2 Penxkas Huskas

3 Hebomnpimas Cpennsist

4 Boneas Bonpmas

5 OueHb BBICOKAS Ouenp OoJpmIas
(BcTpeuaeTcs Ha

0O0JIb-IIIMHCTBE JIEPEBHEB)

B KpaTKkOBpeMEHHOW CTYJEeHYECKOW INpaKTUKe HH()OPMATHBHOCTH 3aHSTHUS MOXET OBITH
COKpAIIIeHa 10 OIPEAETICHUS OOIIEro KOJIMYeCTBA BUOB U CTETIEHH MOKPBITHS AEPEBHEB.
Brnusinue 3arpsizHeHus cpelibl Ha BCTPEYaeMOCTh JIMIIAHUKOB

(cocraBieHa 1o paboTaM MHOTUX aBTOPOB)

30Ha Yacrora BcTpeuaeMoCTH 3arpsizHeHue Onenka
3arpsz- JUIIAHUKOB BO3/lyXa  CEpPHHCTBIM | 3arps3HEHUs
HEHUS ra3oM, MTI' Ha Ky0.M
1 JlumaiiHuky Ha JAepeBbix U Ha KamHsX | bomsmre 0,3-0,5 CunbsHoOe
OTCYTCTBYIOT 3arpsi3HeHNe
2 JInmaiiHuKKM Takke OTCyT-cTBYHOT Ha | Oxouo 0,3 JloBOIBHO
CTBOJaX JiepeBbeB U KaMHsX. Ha CHJIbHOE
CEBEPHOM CTOPOHE
JlepeBbeB U B 3aTEMHEHHBIX MECTax
BCTPEYAETCS 3€JIEHOBA-
TBI HAJIET BOAOPOCIH MJIEBPOKOKKYC
3 [TosiBnenue Ha ctBosiax u 'y ocHosanus | Ot 0,05 no 0,2 Cpennee
JIEpPEBbEB CEPO- 3€JICHOBATHIX TBEP/BIX
HAKUM-HbIX JIMIIAHHUKOB JIEKaHOPHI,
bucrumn
4 Pa3BuTte HakunHeIX aumanHu- koB — | He mpessimaer 0,05 Hebonpioe
JIEKaHOPBl U JIPYTHX, BO- JIOPOCIH
IJIEBPOKOKKYCA, TOSIB-
JIeHWe  JIUCTOBAThIX  JIMIIAHHUKOB
(mapmenus)
5 [TosiBneHne KyCTUCTBIX JMIIAK- HUKOB | Masoe conepaHue Bo3nyx  odenb
YUCTBIN

5. Bounoukayus noue.
5.1.Kauecmeennoe onpedenenue n1e2ko- u CpeOHepacmeopuMblx (opm XuMU4eckux 371eMeHmos
nOY8AX 20POOCKUX VIIUY.




[IpucyrcTBue B mMoOYBaxX JIETKO- M CPEAHEPACTBOPUMBIX COEAMHEHUN HMEET Ba)KHOE
3HaYeHHE. DTU COECIUHEHUS OKA3bIBAIOT Pa3HOE BIMSIHUE HA PACTEHUSI.

Xox pa6oTsl

A.IlpuroroBieHre NOYBEHHOUN BBITSKKH.

OOpa3zen; paHee NMPUTOTOBIEHHON NOYBBI (pacTEpTOM M IPOCESHHOM) B3BELIMBAIOT (25T),
MEPEHOCAT B KOHMYECKYH KojOouky Ha 100mu1, 3amuBaroT S0 MJI JUCTUIUTMPOBAHHON BOJIBI,
B30aNTHIBAIOT 15 MHH, OTCTAaMBAIOT 5 MHH, QIIBTPYIOT Yepe3 BOPOHKY CO CKJIATYaThIM (DUIBTPOM,
CJIMBas PAcTBOP MO CTEKJISIHHOM IMajloyKe, HaIMBasi KaXIbli pa3 HEMHOTo 0oJjiee 4eM J0 MOJIOBUHBI
¢wmibTpa.2

b.Onpenenenue xiaop-uoHa.

Bepyt B mpoOupky 5 MI1 BOTHOW BBITSKKU, TOJKUCIISIOT a30THON KucimoToi (1-2 karmm) ams
paspyuienusi OuKapOOHATOB, MPUOABIAIOT HECKOJBKO Kamelb a30THOKUCIOro  cepedpa,
nepememnBaloT. [1o xapakrepy ocajika XJIOpHOTO cepedpa CyIsT O COAEpKaHUU XOp-UOHA.

XapakTepucTuKa ocajika

Ocanok

Conepxanne Cl, mr ma 100m1
BBITSKKH

Conepxanve Cl, r ma 100 r
oYBEL, %

Bonpmoi XmonseBuaHbINA Bonpre 10 Jlecsarbie gonu
CunpHasi MyTh 5-10 Cortble nonu
OnanecueHIys 1-0,1 TeICcstTuHBIE HOIU

B.Onpenenenue cynbdar-uona.
OWIBTpaT BOMHOW BBITSKKA B KOJIMYECTBE 2 MJI OTJIMBAIOT B MPOOHPKY, JTOOABISIOT

HECKOJIBKO KarleJb KOHIICHTPUPOBAHHOM COJISTHOM KUCIOTHI U 1-2 MIT pacTBOpa XJIOPUCTOTO Oapusl.
Cynbdar Gapus BeIagaeT B BUIE 0€I0r0 MEIKOKPUCTAIITNIECKOTO 0CaIKa.

XapaKTepI/ICTI/IKa ocaaka

Ocanok

Conepxanue cynb(ar-nuoOHOB
(mr Ha 100MJT BBITSDKKH)

Conepxxanue Cynb(ar-uoOHOB
(r va 100 r mouBkl1, %)

Bonwmmioii 6sicTpo ocenaronuit
Ha IHO

50

JlecaTsie gonu

MyTb, NOSABISAOMIASCS CPA3y

10-1

Cortble noau

MenjieHHo MHOSIBIISIONIASACS
crnabas MyTh

1-05

TeicsiuHbIe 10U

I."Onpenenenne Kanbius.

@unprpar BOAHON BBITSDKKH B KOJMYECTBE 3MJI HAJIMBAIOT B MPOOMPKY, MOAKHUCISIIOT 1-2

KarjsiMHu

10%-HOW CONAHOM KHUCIIOTEI

I1aBEJIEBOKUCIION0 aMMOHUS (OKCaJlaTa aMMOHHUS).
[Tpy HaMMYMK KanbLUs MPOTEKACT PEAKIMS ¢ 00pa30BaHUEM OCAIKa.

XapakTepuCTUKa 0CaKa

u pobasimsior 1,5

— 2 wmn 4%-Horo pacTtBOpa

Ocanok Conepxanne MOHOB Kanblus, | CoaepkaHUE HOHOB KaJbIlus,
mr Ha 100MI BRITSDKKH r Ha 100r moussl, %

bonbmoii, BhImagaronui | 50 JlecsaTeie gonu

cpasy

Mytb, Bbensromasics npu | 10-1 Cortble nonu

MepeMeITUBAaHUT

Cnabas myTh, BeAenstomasics | 1 —0,1 TrIcstuHBIE HOIU

IpH CTOAHUUN

J.Onpenenenue HUTPATOB.
B npobupky mepenocsat 2 Mn duiabTpata BOAHOW BBITSDKKM W IO KaIlJIsIM JTOOABIISIIOT
pacTBOop OuQeHuIaMuHa B CepHOM kucnore. Ilpm Hanuyuu HUTPATOB PACTBOP OKPAIIMBACTCS B

CUHUI IBET.



5.2.U3yyenue cooepoicanusi mokcUueckux euecmes 6 nouge Memooom OUONO2UYECKUX MECHO8.

Tect Ha mpopacTaHue CeMsiH XOPOIIO pa3paboTaH U JaBHO NPUMEHSETCS Ul YCTaHOBJICHUS
BO3JCMCTBUSl pa3NUYHbIX (PU3UOJOTUYECKH AaKTUBHBIX BEHIECTB. buojormyeckue mpoObI
IIPUMEHMMBI U JJI1 TOKCUKOJIOTHYECKON OLEHKU pa3IM4HbIX KOMIIOHEHTOB OKpYXarollel cpeisl. B
JTaHHOW padoTe mpeiokeHa METOIUKA ONPE/IeNIeHNs TOKCUYHOCTH MOYBBI.

Xon padoTbl.

TOKCMYHOCTH TOYBBI MOXKHO OIPEICNIUTh C IOMOIIbI0 OuorectoB. buorectom Mmoryr
CIly)KUTh CEMEHa peauca WM Kpecc-cajara, OO0JaJaiollfe BBICOKOW YYBCTBUTEIBHOCTBIO K
TOKCHYECKHM BelllecTBaM U ObICTpOTON mpopactanus. CeMeHa JOKHBI UMETh BCXOXKECTb U OBITh
BBIPAaBHEHHBIMU 1O BenuuuHe. g ompeneneHuss TOKCHYHOCTH MOXKHO HCIIOJIb30BaTh CBEXKYIO U
CYXYIO TIOYBY.

C KaI0ro yyacTKa WJIM BapuaHTa OMbITa COCTABIISETCS CpeaHHUI oOpaszen maccoit 1 kr u3
20 nmpoO6. 3arem orBemuBaoT 100 T MOYBHI M B CTEKISHHOW KoibOe cMmemmBaroT ee co 100 mnu
BOJIOTIPOBOJHON BOnbI. [IOUBEHHYIO BBITSDKKY MOXHO IIOJIYYUTh B30alNTBIBAHHEM CMECH
BOJIa-TI0uBa. [0TOBas MOYBEHHAs BBHITSDKKA (PHIIBTPYETCSI Yepe3 CKIaa4arhliii OyMaXKHbIA (QHIBTP B
qrcThIe KONObI. [lomydeHHbIH GUIBTpaT UCTIONB3YIOT IS 3aMauiBaHus ceMsiH. KOHTposeM City:kuT
BOJIOTIPOBOHAS BOJIA.

Cemena (200 mTyk) 3aMauMBarOT B CTEKJISHHBIX CTaKaHYMKaX B TeYeHHE CyTok. Jlis
3aMa4yMBaHUs HCIONB3YIOT 5 M (uibTpara B OMbITE M 5 MIJI BOABI B KOHTpOJIE. 3aTeM ceMeHa
packnaapBatoT B vamku llerpy mo 50 mrTyk B Kaxkaylo Ha (UIBTPOBAIBHYIO Oymary u
npopamuBaoT npu Temneparype 20 rpaagycoB B Tedenwe 48 uacoB. [locne mnpopamuBaHus
u3MepsieTcss o0mas JUIMHAa KOpHEH MpPOPOCTKOB B Ka)/JI0H IMOBTOPHOCTH OIBITA U B KOHTPOJIE.
[IpopocmiuMu CYUTAIOTCS T€ CEMEHA, Y KOTOPBIX KOPEIIOK MPOPHIBAET CEMEHHYIO OO0OJIOYKY.
CpenHsst JUIMHA KOPHSI B Ka)K/10M MOBTOPHOCTU PACCUMTHIBAETCS IIyTEM JEJeHUs OOILeH NJIUHBI
KOpPHEM Ha 4YHMCJIO NPOPOCIIMX CEMSH. 3aTeéM pacCUMTHIBAECTCA CPEAHss JJIMHA KOpHS u3 4-X
noBTopHocTell. OHa BBIpakaeTcs B MPOLEHTaX K JJIMHE KOPHS KOHTPOJIBHOTO BapuaHTa, JJIMHA
kotoporo mnpuHumaercs 3a 100%. CHuKeHHE AJMHBI KOPEHIKOB MPOPOCTKOB, IMOJIYYEHHBIX B
MTOYBEHHBIX BBITSKKAX, 10 OTHOLIEHUIO K KOHTPOJIIO MOXKET CIYKUTh IOKa3aTeleM TOKCHYHOCTH
nouBbl. [loyBa cumTaeTcs TOKCHMYHOM, €C/IM YMEHbBIIEHHE UIMHBl KOPHEH B ONBITHOM BapHUaHTE
cocrtaBisieT He MeHee 20% 1o cpaBHEHUIO C KOHTPOJIEM.

Pe3ynbTarsl aHAJIN30B Y100HO 3aHECTH B CIEAYIOLIYIO TaOIHILy:

OrnpesiesieHne TOKCUIHOCTH MOYBBI

Bapuant

Ne pactenus

JlnuHa
KOPEIIIKOB,
IIOBTOPHOCTh
Nel, mm

JlnuHa
KOPEIIIKOB,
ITIOBTOPHOCTh
N2, mm

JlnHa
KOPEUIKOB,
ITIOBTOPHOCTH
Ne3, mm

JlnHa
KOPEIIIKOB,
ITIOBTOPHOCTH
Ne4, mm

1.Kontposb
Cymma
Cpennee

2.0nbIT
(mouBeHHast
BBITSKKA)
Cymma
Cpennee

Camocmosamenvuan paboma

CamocrosTenpHas pa60Ta 3aKJIIOYacTCd B IIOATOTOBKE K  IMPAKTUYCCKHUM 3aHATUAM I10
BOIIpOCaM IJid U3y4YCHHUS, BBIIIOJIHCHUN 3aJlaHuM O HU3YUYCHHUIO HAITIAOAHBIX HOCO6Hﬁ, IIOATIOTOBKE K
HHAUBUAYAJbHBIM TCCTOBBIM IIPOBCPOUYHBIM 3aaHUAM 110 U3YYCHHBIM TEMaM (BBIHOJ'IHSIIOTC?I IIOCJIC



u3ydeHus Tembl).JlJIA BBINOJHEHHMS CAMOCTOSATEJbHOH padoTbl He00X0AMMO MOJIb30BaThCS
yueOHO# JIMTepaTypoii, KOTOpas IMpelioKeHa B CIHCKEe PeKOMEeHIyeMoil JIMTepaTyphbl,
KOHCIIEKTaMM Jekuuid, HTepHeT-pecypcaMu M APYIrMMHM HCTOYHMKAMH II0 YCMOTPEHHIO
crynenTa. Ilocjie u3yyeHusi TeMbl JJIsl 3aKpelieHHs] U CHCTEMATH3AalMM 3HAHUH CTYIeHTbI
AOJIKHBI OTBETHTh HAa KOHTPOJbHBbIe BOnpocbl. OTBeTbl Ha BONPOCHI MOIYT OBbITH
BbINOJIHEHBI JIU0O YCTHO, JIM00 MUCbMEHHO, B 3aBUCUMOCTH OT (JOPMBbI KOHTPOJIS.

Bonpocwt ons camonoozomoexu
. MOHUTOPUHT, ypOBHU MOHUTOPHUHTA.
. Kparkast ucropus 6MOMHIMKAIIMOHHBIX UCCIIEOBAaHUH.
. DKOJIOTHYECKUE OCHOBBI OMOMH/IMKALINY.
. Cpena oburtanus.
. Dkojoruueckue GpakTopel: AOMOTHYECKUE, OMOTHUECKUE, aHTPOTIOT€HHBIE.
. 3aKOH OIITUMYMa.
. Heonno3HayHOCTH NeiicTBHA (hakTOopa Ha pa3Hbie QYHKIUH.
. I3ameHunBOCTH, BapnabenbHOCTh U Pa3HOOOpa3ve OTBETHHIX peakluil Ha aeicTBue (aKTOpOB
Cpelbl y OTZIENbHBIX 0cO0eH BUA.
9. BzaumopeiictBue hakropos. [IpaBuno orpaHn4MUBaOMUX (aKTOPOB.
10. TTomymsIIMOHHBIE OCHOBBI OMOWH TKAITHH.
11. CrpykTypa nomynsiuuid: BO3pacTHas, MOJ0Basi, OMOTUUYECKUI MOTEHIIHAI TOMYISIUH.
12. buolieHoIorn4ecKre OCHOBBI OMOUHIUKAITIH.
13. CtpykTypa OuoreHosa.
14. DxocucTeMHBIE OCHOBELI OMOMH INKALIUH.
15. Buasl 1 MeTonsl OMOMHIUKALINH.
16. Buabl-uHAMKATOPBI: PETUCTPUPYIOIINE, HAKATUIMBAIOIIIKE.
17. OcHOBHBIE HallpaBlieHUsI B OMOWHINKAIIMHA BOIHOMN CpEIbl.
18. OcHOBHbIE CBOMCTBA BOAHON CPEIBI.
19. Dxonoruyeckne 30Hbl BOJIOEMOB.
20. Dxonoruyeckasi MOp(OJIOTHs BOIHBIX )KMBOTHBIX U OMOMHIUKALIUS CPEIBL.
21. ®u3nonoruvYecKue aanTalui 1 uX MOPQOJIOrHIEeCKOE BBIPAKEHHUE.
22. Mopdo-puznonornyeckne aganTadyd K UCMOJIb30BAHUIO KHUCIOPOJa UX OMOWHIWKAIIMOHHAS
OLICHKA.
23. Mopdo-puznonoruyeckux aganTaldd K HUCIOJB30BAHUIO PAJNIMYHOW MHIM W HX
OMOWHINKAIIMOHHAS OIICHKA.
24. DTONOTruYeCcKre OCHOBBI OMOUHIUKAITIH.
25. MeTtozbl KOHTPOJIS 3a COCTOSTHUEM BOAHOM CPEJBI.
26. MeTo/1bl MOHUTOPHHTA OUOJIOTMYECKUX OOBEKTOB.
277. buonHaMKanys BO3AYIIHON CPEBI.
28. [TapameTpsl OLIEHKH 3KOJIOTMYECKOTO COCTOSIHUS BO3AYIIHOM CPEbI.
29. Metoibl OMOMHIUKAIIUN TIOYB.
30. OmnpeneneHue HKOJIOTMUECKHX OCOOEHHOCTEH IIOYB C IMOMOUIBIO PACTCHUH-WHIUKATOPOB
(mnopoponue, 00eCceYeHHOCTh ONPEAETICHHBIMU IIEMEHTAMH).
31. MaankaTropsl pa3HOTO BOJHOTO pEKUMa TMOYB.
32. lHnuKanus KUCIOTHOCTH MOYB: alluA0(HUITbI, HEUTPODUIIBL.
33. buomHAMKalnMs TOYBEHHBIX MHKPO- M MAaKpOAJIEMEHTOB (LIMHK, Mellb, MapraHeln, KoOajbT,
dbocdop, Mmaruui, Kanuii, cepa, XJop, a30T, KaIbIHiA, O0p).
34, Gaynuctudeckass OMOWHIUKAIIHS.

03O\ LN KW

Bonpocwt 0ns noocomosku k nogepounvim pabomam
Tema: «MOHUTOPUHT OKPYKAOILEH IPUPOJHOMN CPEabD»
1.MOHUTOpPUHT, ypOBHH MOHUTOPHHTA.
2.Mcropust OMOWHINKAITMOHHBIX UCCIICIOBAHUN.



Tema: «bHOMHAMKALIMS HA PA3HBIX YPOBHSAX KUBOTO)
1.Cpena obutanusl.

2.MDaKTopbl Cpebl.

3.3aKOHOMEPHOCTH JACHCTBHUS IKOJIOTHUCCKUX (PaKTOPOB.
4.IlonmynsaiMOHHBIE OCHOBBI OMOMHANKAIUH.
5.buolieHoIOrnYeCcKre OCHOBEI OMOMHIUKALUH.
6.9KOCHCTEMHBIC OCHOBBI OMOMHIUKAIHH.

Tema: «Buasl 1 MeTOALI OMOMHIUKALIAH

1.Buasl OMOMHINKALINN.

2.00beKTHI OMOUHIUKAIIAH.

3.buonnaukaropsl. Buabl OMOMHAMKATOPOB.

4 Metonpl OMOMHINKALIUA OMOJIOTHYECKUX OOBEKTOB.
Tema: «MeToapl OMOMHMKALIUN PA3HBIX CPEl OOMTAHUS
1.Mertonsl OMOMHINKAIIUHA OUOTEL.
2.bUOMHAMKAIIMOHHBIE METOABI KOHTPOJIS BO3AYIITHON CPEIBI.
3.MeTonbl MOHUTOPUHTA ITOYB.

4.bruouHIMKAIIUS BOAHOU CPEJIbI.

Tucvmennvle 3a0anus K omyemy no camocmosimenbHou pabome

Tema: «OnpeneneHre yCTOMUUBOCTH PACTEHUN K BBICOKUM TEMIIEPaTypaM»
CamocTosTenbHbIE 3aJaHUs: TTOCTPOUTD PSII TEPMOCTOMKOCTH JTPEBECHBIX MOPOJA WJIM KOMHATHBIX
pacTeHuii 1o creneHu yoniBanus. Caenarh COOTBETCTBYIOIINE BBIBOIBI.
Tema: «BnustHuEe coNell TSHKENBIX METAUIOB HA TUIA3MOJIU3 MPOTOIUIa3Mbl PACTUTEIBHOM KIETKH

CamocmosmenvHvle 3a0anus: 3apUCOBAaTh CXEMbl IUTa3MOJIM3a MW CIENaTh BBIBOJBI
OTHOCHUTEIIBHO JEHCTBUSI COJieH OMOTEHHBIX M HEOMOTEHHBIX TSKEIIBIX META/NIOB Ha XapakTep
MJ1a3MOI13a KIETKH.

6. Kpurepun oneHuBaHus Pe3yJIbTATOB OCBOCHHMS JMCIUIIIMHBI (MOLYJIA)
6.1. OneHo4YHbIE CPEICTBA M KPUTEPUH OLICHUBAHUSA JJIsl TEKYIeH aTTeCTaluu
6.1.1. Kpumepuu oyenusanus ypoeHs 0C60EHUs 3HAHUL 8 OMBEmax Ha 60NPOCyHL K

npakmu4eCKum 3aHAmuim u 3A0aHUAX Ol CAMOCINOAMENbHOU pa6omb1.

OHeHI/IBaHI/Ie OTBETOB CTYA€HTA

"Omauuno"” BBICTABIAETCS CTYIEHTY, KOTOPBIM JIEMOHCTPUPYET TIIpU OTBETE BCECTOPOHHEE,
CHUCTEeMaTHYEeCKOe M TIIYyOOKO€ 3HAaHME Y4eOHO-TIPOrpaMMHOTO MaTepHayia, yMEHHE CBOOOIHO
BBINOJIHATh 33/1aHUs, MPeTyCMOTpeHHbIe mporpamMmoil. CBOOOAHO OpPUEHTUPYETCS B OCHOBHOM U
JOTIOJTHUTENIBHON JIMTEPAType, PEKOMEHJOBAHHONW NMPOIpPaMMOM, a TaK € ITOKa3bIBa€T YCBOCHHE
B3aMMOCBSI3U OCHOBHBIX MOHATUH JUCHUIUIMHBI M UX 3HAUEHWH 1715 mpuoOpeTaeMoil mpodeccun,
MpOSIBIIIET  TBOPYECKHE  CMOCOOHOCTM B  TMOHUMAHUHU, U3JIOKEHWH M HUCIOJIBb30BAaHUU
y4eOHO-TIPOrpaMMHOTO MaTepHaa.

"Xopowio" BBICTABIAETCA CTYHEHTY, KOTOPBIA JIEMOHCTPUPYET IPH OTBETE XOpollee 3HaHUE
y4eOHO-TIPOrpaMMHOTO  MaTepuana, YCHEIIHO BBIIOJIHWI TPEeIyCMOTPEHHbIE 3a/laHMsl, YCBOMII
OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBaHHYIO B mporpaMMme. [lokasbiBaeT cuctemMaTrueckuil xapakTep
3HAHWN MO JUCLUIUIMHE U CIIOCOOEH K UX CAMOCTOSATENIbHOMY MOIOJIHEHUIO U OOHOBIICHHIO B XOJI€
nanbHelel yueOHol paboTsl U TPO(dheCCHOHANBHOM JesITETbHOCTH.

"Vooenemseopumenvrno" BBICTaBISETCS CTYACHTY, OOHAapYKUBILIEMY 3HAaHHE OCHOBHOIO y4eOHOTO
Matepuaiia B 00OBEME, HEOOXOMMMOM UIsl JaJibHEWIIed y4€0bl W TPEACTOsIIed paboThl IO
npodeccun, CpaBIIsIIOLMMCS C BBINOTHEHUEM 331aHUH, TPEAYCMOTPEHHBIX MPOrPaMMOMA, 3HAKOMBIH
C OCHOBHOM JIMTEpaTypoM, PEKOMEHI0BAHHOW MPOTrpaMMON, JOIYCTHBIIHAM IIOTPEIIHOCTH B OTBETE,
HO 00J1aJTaf0IUM HEOOXOJUMBIMU 3HAHUSMHU JJISl UX YCTPAHEHHUs T10]1 pyKOBOJCTBOM IpENoiaBaTelIs.
"HeynoBneTBopuTeIbHO" BBICTABISETCS CTYIACHTY, OOHApY)XHBIIEMY TpoOeNbl B 3HAHUAX
OCHOBHOTO Y4e€OHO-TIPOrpaMMHOI0 MaTepHuayia, JONMYCTUBIIEMY NPUHIMIHAIBHBIC OIIUOKU B
BBINIOJHEHUHM TPEAYCMOTPEHHBIX IPOTrpaMMOW 3aJaHui, HE O3HAKOMHUBLIEMYCS C OCHOBHOMU



JUTEPaTypoi, MPEAyCMOTPEHHON MNpOrpaMMoil, W He OBIajeBlIeMy Oa30BbBIMH 3HAHUSMH,
IIPEyCMOTPEHHBIMH 110 JAHHON NUCLUILIMHE U ONPENEIEHHBIMU TPEIMETHBIMU YMEHUSIMHU.

Camocmosmenvras paboma

Bormpocs! 117151 TOArOTOBKM K KOHTPOJIBHBIM paboTam:
Tema: «MOHUTOPHUHT OKPY>KAIOIIEH TPUPOJHON CPEabD»
1.MOHUTOPUHT, YPOBHH MOHUTOPHHTA.
2.VcTopust OMOMHIMKAITMOHHBIX UCCIICIOBAHU.
Tema: «bUOMHIMKALUA HA PA3HBIX YPOBHAX KUBOIO»
1.Cpena oburanusl.
2.MDaKTophl Cpebl.
3.3aKOHOMEPHOCTH JACHCTBHUS IKOJIOTHUCCKUX (PaKTOPOB.
4.IlonmynsaMOHHBIE OCHOBBI OMOMHANKAIUH.
5.buolieHOIOrnueCKre OCHOBEI OMOMHIUKALIUH.
6.DKOCHUCTEMHBIC OCHOBBLI OMOMHIMKAIIUH.
Tema: «Buasl 1 MeTOABI OMOMH KAL)

1.Buel OMonHIUKaIiu.
2.00beKTEl OMOUMHIUKALINH.
3.buounaukaropsl. Buibl OMOMHANKATOPOB.
4 Metonpl OMOMHIUKALIMHA OUOJIOTHYECKUX OOBEKTOB.
Tema: «MeToapl OMOWHIUKAIIUU Pa3HBIX CPell OOUTAHUS
1.Mertonsl OMOMHIUKAIIUYA OUOTHI.
2.bUOMHANKAIIMOHHBIE METOIBI KOHTPOJISI BO3AYIITHOM CPEIBI.
3.MeTonbl MOHUTOPHHTA ITOYB.
4.brouHIUKALKS BOIHOW CPEJIbI.

IIpumep konmponvrot pabomol

1 sapuanm
1.Jlate  ompeneneHue OwowHAMKANMU. Bungel Owounmukanuu. buowmngmkatopel.  Bums
OMOMHANKATOPOB.
2.3akoH B3aMMOAENUCTBUS (DaKTOPOB.
3.buonnaukanys Ha OpraHU3MEHHOM YPOBHE.
2 eapuanm
1./latp ompezneneHue SKOJIOTMYECKOMY MOHHUTOPHUHIY. Buael MonuTOpuHra. OCHOBHBIE 3ajauu
MOHHMTOPHHIOBBIX UCCIIEJOBAHUMN.
2.3akoH onTUMYyMa.
3.buonHauKanys Ha KJIETOYHOM U CYOKJIETOYHOM YPOBHSIX.

Kpumepuu oyenusanus konmponsHulx pabom

- oueHka "omauuno' BBICTABIAETCA CTYHAEHTY, KOTOPBIA MPaBUIBHO OTBETHJ HAa BCE
Npe/UIOKEHHbIE 3a/laHusl, MOoKa3zajd TIIyOOKoe 3HAaHHME U3y4yaeMoro Yy4eOHO-IIPOrpaMMHOIO
Marepuaia.

- OILIeHKa '"Xopouto'’ BBICTABIISETCS CTYIEHTY, KOTOPBIH npaBuibHO oTBeTHI Ha 80%-90%
MPE/UIOKEHHBIX  3a/laHuil, OOHapy)XWJI B OCHOBHOM TIOJIHO€ 3HAaHUE Y4e€OHO-IIPOTrPAMMHOTO
Marepuaia.

- olleHKa ""'yooenemeopumenvno'’ BbICTAaBIAETCS CTYNEHTY, KOTOPBIM IPABUIBHO OTBETUII
Ha 50%-60% npeanoxeHHbIX 331aHui, 0OHAPYKUBILIEMY 3HAHHE OCHOBHOIO y4eOHOTrO Marepuana
B 00bEMe, HEOOXOIMMOM IS JalibHel el yuEonl

- OlleHKa '"'meyooenemeopumensvno' 6bICTABIAETCA CTYNEHTY, NPaBUIbHO OTBETHJ Ha
40% mpemTOKCHHBIX 3aJlaHWi, WJIM BOOOIE HE OTBETWUJ NPaBUJILHO HE Ha OAHO 3aJaHue, U
OoOHapy>KUBIIEMY NPOOEIbI B 3HAHUAX OCHOBHOTO Y4eOHO-TIPOrPaMMHOTO MarepHarna.

Bonpocer camonoozomogku:
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. MOHUTOPUHT, ypOBHH MOHUTOPHHTA.

. Kparkas uctopusi OMOWHAMKAIIMOHHBIX HCCIICOBAHHMA.

. DKOJIOTUYECKHE OCHOBHI OMOMHIUKAIIHH.

. Cpena oburtanus.

. Dxonornyeckue (GakTopbl: A0MOTUYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIC.

. 3aKOH ONTUMYMa.

. Heonno3nayHocTh neiictBus (hakropa Ha pa3Hble (yHKINU.

. 3MeHunBOCTh, BapuabebHOCTh U PAa3HOOOpa3We OTBETHBIX PEaKIMH Ha JercTBUE (aKTOPOB

Cpenbl y OTAeNbHBIX 0co0el BUa.

9. Bzaumoneiicteue dakropos. [IpaBuiio orpaHuvuBaromux GakToposB.

10.
I1.
12.

13

23.

24.
25.
26.
27.
28.
29.
30.

31.
32.
33.

34.

[TomynsanoHHBIE OCHOBBI OMOWHIUKAIIHH.
CtpyKTypa HOmyJISIHi: BO3paCcTHAs, TOJI0OBasi, OMOTHUYECKHUI MOTEHIIAAI TTOMYIISIIHIA.
buonenonornyeckrue 0CHOBLI OMOMHINKALINH.

. CtpykTypa OuoneHosa.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OKOCHCTEMHBIC OCHOBEI OMOMHIUKAIAH.
Buapl 1 METOIBI OMOMH TUKALTUY.
Buabi-unaukaTopsl: perucTpupyroime, HakaranBaroIIne.
OcHOBHBIC HaNpaBJICHUs] B OMOWHIUKAIIMKA BOAHOU CPEJIbl.
OcHOBHBIE CBOICTBA BOJHOW CPEJIbI.
OKOJIOTHYECKHE 30HbI BOJOCMOB.
Dkonoruyeckas MOp(HOJIOTHS BOIHBIX KHBOTHBIX 1 OMOMHIUKAIIUS CPEIIBI.
DU3HOIOTHYECKHE aIalTAllud U UX MOP(OIOTrHIeCKOE BhIpAKEHHUE.
Mopdo-pu3nonornveckie amanTaiil K HUCIOIb30BAHUIO KHUCIOPOAA WX OMOWHIMKAI[MOHHAS
OIICHKA.
Mopdo-pHu3uonorudeckux —aaanTaldd K HWCHOJIb30BAHUIO PA3IUYHON MU U HUX

OMOMHIUKAIMOHHAS OLICHKA.
DTOJIOTMYECKHE OCHOBEI OMOMHIUKAIIHH.
MeTobl KOHTPOJIS 38 COCTOSTHUEM BOJIHOM CPEJIbI.
MeTo1b1 MOHUTOPHUHTA OMOJIOTUYECKUX OOBEKTOB.
buonnaukamus BO3aylIHON Cpebl.
[TapameTpsI OIIEHKH SKOJIOTHYECKOTO COCTOSIHHS BO3AYITHOM CPEIBI.
Mertoasl OMOWHIMKAILIMH TT0YB.

OrmpenienieHne JKOJIOTHYECKUX OCOOCHHOCTEM TOYB C TIOMOIIBI0 PAaCTEHUM-UHIUKATOPOB
(mmomoponue, 00ecIe4eHHOCTh OMPeAeIEHHBIMU YIEMEHTAMHU ).
WNHnukaropbl pa3HOTO BOJHOTO pEXUMA MOYB.
WNuaukamus KUCIOTHOCTH MOYB: allua0(UiIbl, HEUTPOPHIIEL.

buonHIuKays MOYBEHHBIX MHKPO- M MaKpOJIEMEHTOB (I[MHK, MEIb, MapraHell, KoOajbT,
dbocdop, Mmaruui, Kanuii, cepa, XJop, a3oT, KaIbIHii, O0p).
dayHucTHUeCcKass OMONHIUKAIIHS.

Iucvmennvle 3a0anus kK omuemy no CAMOCMOAMENbHOU pabome:

Tema: «OnpeneneHue yCTOWUYMBOCTH PACTEHUH K BBICOKMM TEMIIEpATypam»

CaMocTosITeNIbHBIE 33[JaHUs: TIOCTPOUTH Pl TEPMOCTOMKOCTH JAPEBECHBIX MOPOJA MJIM KOMHATHBIX
pacteHuii o crenenu yobiBaHus. Crenarb COOTBETCTBYIOIUINE BBIBOJIBI.

Tema: «BnusHue coselt TAXenblX METAIOB Ha IJIa3MOJIM3 IPOTOILUIa3Mbl PACTUTENIbHON KIETKH»
CaMocToATenbHBIE 3aaHMS: 3apUCOBATh CXEMbI IUIA3MOJIM3a U CIelaTh BBIBOJbl OTHOCHTEIBHO
JeNCTBUS coJieil OMOTeHHBIX U HEOMOTeHHBIX TSKEIBIX METAJIJIOB HAa XapaKTep IIa3MOJIn3a KIEeTKH

Texymuii KOHTPOJIb OCYIIECTBJISIETCH MOCPEACTBOM KOHTPOJIbHBIX (IIPOBEPOYHBIX) padoT mo
BOIIPOCAM VIl IPOBEPKH 3HAHUI CTYIEHTOB Nepel NPAKTHYeCKUMH 3aHATHAMMH.

6.2. Oyenounvie cpeocmea u Kpumepuu OUeHUGAHUA OJ1A1 NPOMENHCYMOYHOU ammecmayuu



6.2.1. 3auer (10 cemecTp)
IIpoMesKyTOYHBIIT KOHTPOJIb ocyliecTBiasiercss B ¢opme 3adera (10 cemectp), ¢ yuerom
y4yacTus CTYIeHTa BO BceX BUAAX padoT:
- moceleHue 3aHATHIl;
-BBbINIOJIHEHHE CAMOCTOAATE/IbLHO PadoThI M BeleHUe padoueil TeTpaau;
-0LleHKA MUCbMEHHBIX KOHTPOJIbHBIX PadoT;
-y4yacTue B JIMCKYCCHSAX.

Kpumepuu oyenusanus:

«3a4YTeHO0» BBICTABIISIETCS CTYJIEHTY, KOTOPBIi:

- BBITIOJTHUJI BCE MTPAKTHUECKHE PaboThI;

- HAaITUCaJl KOHTPOJIbHBIC paGOTBI Ha OLCHKY HC HUKC «YAOBJIICTBOPUTCIILHO»;

- aKTHBHO pa0oTall Ha NPAKTHUYECKHX 3aHATHUSAM IMPH OOCYXKIEHUU TEKYIUX TEM IIO0
HU3y4acMOMY NIPCAMETY,; OTBCThI OLICHUBAJIMCH Ha OLICHKY HC HUXC «YAOBJICTBOPHUTCIIHLHO.

«He 3a4TeHO0» BBICTABISIETCS CTYACHTY, KOTOPBIii:

- BBIIIOJIHMJI HE BCE NMPAKTUYECKHE PAOOTHI

- WJIM HAIKCaJl KOHTPOJIbHBIE paOOThI HA OLICHKY HIDKE «YJOBIECTBOPUTEIHHOY;

- WJIKX HE aKTHUBHO pa60TaJ1 Ha MPAaKTUYCCKUX 3aHATUAM IIPU O6Cy7KI[CHI/II/I TCKYIIUX TEM I10
M3y4aeMOMY MPEAMETY; OTBETHI OLIEHUBAIUCH HA OLIEHKY HUXKE «yIOBIECTBOPUTEIHHOY.

7. llepevyeHb OCHOBHOM M JI0NOJHUTEJIbHON YUeOHOH JINTepaTyphl
7.1.CrincoK OCHOBHOM JIUTEPATypBHl:
1.Kaprames A.I. buonnaukanoHHbIE METOABI KOHTPOJISI OKpykaromen cpeasl: yd. [Tocobue

VIS BY30B/ A.I'’Kapraies. - Mockaa: H3n-Bo FOpaitr, 2021. - 138c.
https://urait.ru/book/bioindikacionnye-metody-kontrolya-okruzhayuschey-sredy-479072
2. TiotukoB C.®. buonornyeckuif MOHUTOpPHUHL. lMcmonb3oBaHME JUKMX JKUBOTHBIX B
OnoreoXxuMHUYeCKo MHAUKAIMK: y4d-K it By3os/ C.®D.TiotukoB. - Mocksa: U3-Bo IOpaiit, 2021. -
230c.https://urait.ru/book/biologicheskiy-monitoring-ispolzovanie-dikih-zhivotnyh-v-biogeohimiches
koy-indikacii-448525

7.2.CrIACOK JTOTIOJIHUTENbHOMN JINTEPATYPBI
1.AnnpeenkoBa M.B. buonnnukanus kadectBa cpeipl. KpaTkuil KOHCHEKTIEKIMM Ui CTYIEHTOB
€CTECTBEHHO - reorpaguueckoro ¢axynsrera. — Cmonenck: CI'TIY, 2004. — 44 c.
2.AmmxmuHa T.S. Pa3paboTka MeTo0B OMOJIOrMYECKOr0 MOHUTOPHHTA TEXHOTEHHBIX TEPPUTOpPUi //
Hcnonp3oBaHue M 0XpaHa NpupoaHbIX pecypcos B Poccun. —2013.Nel. C.29-35.
3. Jlarpimenko  K.II.  MoHuTOopuHr  3arps3HeHHs — OKpykaromied cpeasl // MockoBckuii
noJauTeXHU4Yeckuil yausepcureT I. Mocksa. FOpaiit. 2018r. Kox 413748
4 Menexosa O.Il. buomormueckuil KOHTPOJIb OKpyXKarolmied cpenpl: buouHaukauus
o6uorectupoBanue.// M., Akagemus, 2010.

7.3. Ilepeuens pecypcoB WH(DOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTh “UHTepHeT”
1.06pa3oBarensHbIi mopTan http://fatpoint.ru.
2..http://www.naturemed.ru/archives/4
3.www. gnphu.ru — l'ocyaapcTBeHHas: HayyHas IeAarornyeckas OnOIMoTeKka uM.
K.J. Ymmnackoro Poccuiickoit akagemun o0pa3oBaHMsI.
4.IPRboOKS — anekTpoHHast OnbnmmoTeka.

5.Caitr BO3 —htth://www.who.int.ru
6.Caiit ['ockocrara — http//www.GKks.ru
7.Caiit PociorpebHam3opa — http://www.Rospotrebnadzor.ru
8.Caiit Pocnipuponnamzopa — http:// www.rpn.gov.ru
8.MarepuajibHO-TEXHUYECKOE 0o0ecneyeHue

- OecrIpOBOTHON MHTEPAKTUBHBIN MIAHIIET;

- HOyTOyK HP;

- MyJIBTUMEIUIHBIHN TpoekTop BenQ (ayx. 65)

- HoyTOyk HP 530 CM-530;
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- mpoekrop Vivitek J1557W;
- 9KpaH HacTeHHBINH ProScreen (aym. 61)
- CHIEIIMATIbHBIE CTOJIBI C IMTOJCBETKOM /Il pa0OTHI C MUKPOCKOTIAMU;
- MuKpockornsl MBP-1;
- Mukpockornsl MBC-9;
9.IIporpammMHoe obecriedeHue
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuneH3us
66975477 ot 03.06.2016 (6eccpouno).
Ob6yyaromumcst obecrieden goctyn k OBC  «lOpaiity, DBC «IPRbooks», noctym B
ANEKTPOHHYI0 HH(OPMALMOHHO-00pa30BATENIbHYIO CpEelly YHUBEPCUTETa, a Takke JIOCTyl K
COBPEMEHHBIM IPO(eCCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMAM.



