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1. MecTo nucuuniuHbl B cTpykrype OIT

JlaHHas NUCHMIUIMHA OTHOCHTCA K JWCHUIUIMHAM 10 BbIOOpY dacTH, (opmMupyemoi
YYaCTHUKaMH  OOpa30BaTeIbHBIX  OTHOIICHWW IO  HampaBieHuto moarotoBku  35.03.10
«JlanmmadTHAS ApXUTEKTYpay.

Conepxanue Kypca IOIMONHSET IUCHUIUIMHY 0a30BOM YacTu NpodecCHOHaIbHOrO LHUKIIa
«O06mas sxonorusy, «Jlangmadprosenenue», « [ louBoBeneHuE».

Teopernyeckoll OCHOBOM M3y4€HHUsl JaHHOTO y4yeOHOIro Kypca SIBISIOTCS TaKUe JUCLUILIMHBI
Kak, «Mopdobduomornyeckre 0COOEHHOCTH JIEKOPATHBHBIX PACTCHHUI», «DU3NOIOTHS PACTCHHI», a
TaKKe yueOHasi mpakTuka 1o boranuke.

2. [lianupyemble pe3ybTaTbl 00yUeHUs] M0 TUCIUIJIMHE

Komnerenmus WHauKkaTopel JOCTIKEHHS (8 COOMBEMCMEUU ¢
paszoerom 7 oowet xapakmepucmuxu OIl BO)

[IK — 2 — CniocoGen npoBoauTh NavAmadTHRNA | 3HATHL 0COOEHHOCTH BOAHOTO PEKMUMa PacTeHUM
aHaJIU3 U OLIEHKY COCTOSIHUS pacCTeHUN Ha pa3HBIX SKOJOTMYECKHUX TpPYIMI; OCOOEHHOCTH
3Tane NpeAnpOeKTHBIX U3bICKAHUN POCTKOBBIX MPOILIECCOB PACTEHUI M CIIOCOOBI UX
PEryJSIIIK; CIOCOObI YCTOMYHMBOCTH PACTEHUH K
HEOIaronpusTHEIM (haKTOPaM CPEJIbL.

YMmerb  OOBSACHATH SBIEHHS W TMPOIECCHI,
IIPOUCXOASIIIE B KU3ZHU pacTeHui,
MIPOU3PACTAIOIINX B €CTECTBEHHBIX u
HCKYCCTBEHHBIX  (DUTOIIEHO3aX; METOANYECKU
IPaMOTHO  IPOBOAMTH  HCCJEI0BATENIbCKYIO
pabory, CpaBHMBAaTh M  aAHAJIU3UPOBATH
MOJTy4EHHbIE Pe3yiIbTaThl, 1€1aTh BbIBOJIBI.
Baagers HaBbIKaMU orbopa 1o
(GU3NOTOTUYECKUM TOKa3aTesiM KaueCTBEHHOTO
MIOCAJIOUHOTO Marepuaia JUis HeJlel 03eJICHEHNS
ypOaHU3UPOBAHHBIX U CEIIUTEOHBIX TEPPUTOPHIL;
METOIaMU KOMIUJIEKCHOM OLEHKU MPUPOAHBIX U
AQHTPOIIOTEHHBIX  (PaKTOPOB,  OMPEIEIIAIOIINX
Ka4ueCTBO U YPOBEHb IIJIOOPO/INS IOUBBIL.

3. Conepxxanue TUCHUILTHHBI
Paznen 1. Bgeenenwe. buowHaukamu C HCMOIB30BAHUEM PACTUTEIBHBIX OOBEKTOB. Bus
OvouHANKAIK. BHOWHINKATOPEI.
Paznen 2. OcobeHHOCTH OMOMHINMKALIMY Ha PAa3IMYHBIX YPOBHSAX OpPraHU3aLUH.
Pasgen 3. Buonnaukanus OMOTEL.
Paznen 4. buonHnaukanus BOJHON Cpebl.
Paznen 5. BiusHue €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOJIOTUYECKUX (PAKTOPOB HA YCTOMYHUBOCTH
OMOTHI.
Paznen 6. Oxpana okpyxaroiei cpebl.
Pasznen 7. buonnaukanus BO3yIIHON CPEIbI.
Pasznen 8. buonnaukanus mous.
Paznen 9. 3nopoBbe u Okpyxaromias cpena.
Paznen 10.9xonornueckue mpooIeMbl COBpEMEHHOCTH.

4. TemaTHu4ecKHii MJIaH



DopMbI 3aHITUH
Pazpensr u Temel Bceero [Ipakxtuueckue | CamMocTosATeNbHAS
JacoB Jlexuun 3aHATHUS pabora

BBeneunue. buonnnukarusi. Buner 10 4 - 6
OMOMHIUKAITMU. BHOMHANKATOPHI.
OcobeHnHOCTH OMOMHIUKAITUU Ha 10 4 - 6
Pa3IMYHBIX YPOBHSIX OpraHu3aIiiu
Bronngukamust OHOTEI. 6 2 - 4
buonnaukanyst BOZHON cpeabl 10 6 4
BrusiHue ecTecTBEHHBIX M aHTPOTIOTEHHBIX 10 4 6
9KOJIOTUYECKUX (baxTopoB Ha
yYCTONYHUBOCTH OMOTHI
OxpaHa OKpyXarolei cpebl 13 8 5
MeTonsl  MOHUTOPHHTAa OHMOJOTHYECKHX 7 2 - 5
00BEKTOB
buounaukanys BO3IylnIHON Cpeibl 16 2 12 2
buonnnnkamus mous 8 2 4 2
310pOBbE M OKpYXKaroIIas cpena 10 4 2 4
DKOJIOTUYECKHE poOIEeMBI 8 4 - 4
COBPEMEHHOCTH

Hroro 108 30 30 48

5. Buabl o0pa3oBare/ibHOI 1eATEJIbHOCTH
3aHATHSA JTeKIMOHHOIO THIIA
6 cemecTp
1. Beenenue. Kparkas ucropust OMOMHIUKAIIMOHHBIX UCCIIEIOBAHU.
2.0konorudeckuii MoHuUTOpuHI. Omnpenenenve. Buasl MoHUTOpHHra. MeTonsl OpraHu3anuu
MOHUTOPHHTOBBIX paboT. ETCOM.
3..0co0eHHOCTH OWMOMHAMKAIIMM HA Pa3JIMYHBIX YPOBHSIX OPraHU3AlMM JKUBOTO. YPOBHU
OpraHu3alMM JKUBOTO. OKOJIOTMYECKHE OCHOBBI OMOMHAMKAIMH. [lomynsiMOHHBIE OCHOBBI
UHAVKAMY.  buoneHonoruueckue  OCHOBbI  OMOMHAMKAIMU.  ODKOCHCTEMHBIE  OCHOBBI
ononHauKa. OCHOBHbIE YPOBHU OMOMHINUKALINH.
4. Buas! 1 MeTosbl Ononnaukanuu. Knaccudukarus OMOMHIMKATOPOB U UX XapaKTEPUCTHKA.
5. buowHauKaus BOJHOW Cpeabl. DKOJOTHMUECKHE 30HBI BOMOEMOB (OKeaHbI, o3epa). OCHOBHBIC
CBOMCTBa BOJHOW cpeabl. OCHOBHbBIE HampaBieHUs B OMOMHIMKAIIMOHHON OIIEHKE BOJOEMOB:
OLIEHKA 3KOJIOTHYECKOTO COCTOSHUS BOJIOEMOB T10 MTOKa3aTeNIbHbIM OpraHu3MaM (OMOMHANKATOpaM);
OLIEHKA OSKOJOTMYECKOT0 COCTOSIHHMS BOJOEMOB IO BHJOBOMY Ppa3HOOOpa3Hio;  OIIEHKa
HKOJIOTHYECKOTO COCTOSIHMSI BOAOEMOB IO TOKAa3aTeNbHBIM BUIaM M OHOpa3HOoOpasuio OeHToca.
OCHOBHBIE METO/IBI MHIMKALIUM BOOEMOB. [ mapoxuMudeckuii MmeToa. bakrepnonornueckuii METON.
buonornueckuii MeToz. KCOpecc — METOI.
6. MeTonb! OIlyHKH OUOJIOTUYECKUX OOBEKTOB (OHOTHI).
7.MeToasl MOHMTOPHHIA BO3IYIIHOW Cpeabl C HCIOJIb30BAHUEM DPACTHUTEIbHBIX OOBEKTOB.
[TapaMeTphl OLIEHKH 3KOJIOTMYECKOTO COCTOSIHMSI BO3IYIIHOM Cpelbl. DKOJIOrHYecKue MpoOaemMbl
OMCHKH COCTOAHMA BO3AYWHOMW CP e nbl. bBUONHIUKAIMOHHBIE METOIBI
KOHTPOJISL BO3YILIHOM CPEBbI.
8. MeTroabsl MOHUTOPHHIA ITOYB C UCIOJIB30BAaHUEM PACTUTENBHBIX 00beKTOB. IlapameTprl onieHKH
HKOJIOTUYECKOTO COCTOSIHUS T04B. OCHOBHBIE SKOJIOTHYECKHE MPOOIEMBbl OIIEHKH COCTOSIHUS TTOYB.
bronHIMKallMOHHBIE METOJbl KOHTPOJIA SKOJIOTMYECKOIO COCTOSHMSI MO4YB. buoumHaukanus
MOYBEHHBIX MUKPO- U Makpo3ieMeHToB. DayHucTHYecKast OMOMHANKALHUS.



9. 3m0poBBE B OKpYXKAIOMIAs cpesia. IKOJOTUIECKUE TPOOIEeMBbI COBPEMEHHOCTH.
IIpakTuyeckue 3aHATHS
1. Brusinue ecmecmeeHHbIX U GHMPONOLEHHbIX IKOIO2UYECKUX PaKMOPO8 HA YCMOUYUBOCMb OUOMbL
B stom pasnene npeanaraercs psa padoT no JeHCTBUIO SKOJIOTHYECKUX (AaKTOPOB Ha KIETKY
U OpraHu3M: aOMOTHYECKHX M aHTPONOTreHHBIX. Bce skomormyeckue (pakTopsl BOCIPUHUMAIOTCS
pasHBIMH BHUJAMU OPIraHU3MOB IO-pa3HOMy. Bce neiicTBus mnpoxomsr uepe3 KIETKH U HUX
KOMITIOHEHTBI, MEXKJIETOUHbIE U TKAHEBbIE B3aUMOJCHCTBUS BBIPAXKAIOTCA B OIPEIECIICHHBIX
peakiusX U3MEHeHus Mmerabonusma, (yHKuud. BiumsHue (axktopoB BbIpakaeTcs B HW3MEHEHHU
IIPOHUIIAEMOCTH TIOKPOBHBIX TKAaHEW JIMCTa, M3MEHEHHWU B KOMIIOHEHTaX KIETKH, a TakKke B
HapyLEHUH KU3HEACSITEIbHOCTH OT/ICJIbHBIX OPraHOB PACTEHUH.
1.1.0npedenenue ycmouiuugocmu pacmeHuti K 8bICOKUM mMemMnepamypam.
Temneparypa — OMH U3 OCHOBHBIX SKOJIOTHYeCcKuX (pakropoB Ha 3emie. OHa MEHSETCS B IIUPOKOM
JMaNa3oHe B 3aBUCHUMOCTH OT IPUPOIHBIX 30H M KOHKPETHBIX YClIOBHH. Pa3zHble pacTeHus mo
pazHOMY OTHOCATCS K 3ToMmy (aktopy. PabGora mpoBoauTCs C TPYyNIOH JPEBECHBIX PACTCHHIMA
pa3IUYHBIX BUJOB, BCTPEYAIOLIMXCS B O3EJCHUTENbHBIX MOCAAKaX JaHHOM MECTHOCTU. DTO JaeT
BO3MOXKHOCTb IIOCTPOUTH Psii JPEBECHBIX BHUIOB [0 CTENEHU YCTOHYMBOCTU K BBICOKUM
TeMmreparypaMm, BBIIBUTh HauOojiee YCTOMUMBBIE U3 HHMX, YTO OYEHb BAXKHO I CO3JaHMS
O3€JICHUTENbHBIX 30H NPEANpPUATUN, YIUYHBIX MOCAJOK B pallOHAaX C KapKuM JieToM. B cBsizu ¢
3TUM CTYAEHTaM JAeTcs 3a/laHue INPUHECTH MO 5— 6 CBEKUX JIMCTHEB OT Pa3IMYHBIX JPEBECHBIX
opoA, 00EpHYB KOHIIBI YEPEUIKOB B MOKPYIO BaTy, (OJIBTY, @ BCE JTUCThS MOMECTHUTH B newtodan. B
KpaifHeM cilyyae, MOXHO HCII0JIb30BaTh KOMHATHBIE PACTEHUS.
Xon paboTHl.
Ilepen 3ansTHEM HarpeTh BOoAsSHYIO OaHto 10 40rpaaycoB, B caMOM Hayajle MOrpy3uTh B HEE ITyUOK
U3 5 OIMHAKOBBIX JINCTHEB UCCIEIYEMbIX PacTEHUI, CKPENUB YepellKu MPOBOJIOKOH. Briaepxars
JUCTBS B Bojie B TedeHue 30 MUHYT, MoAAep:kuBasi Temreparypy Ha ypoBHe 40 rpagycoB. 3areMm
B3sTh NEPBYIO NPoOy: OTOPBATh 1O OJHOMY JHMCTY KaXKJIOTO BHJIa PACTEHUH M MOMECTHTH B YAIIKY
Ilerpu ¢ xonmomgHoi Bomoil. Ilocne oxitakneHus: B3sATh JIUCT NHHIETOM U IIEPEHECTH B YAIIKY C
cossiHoi kucnotou (0,2 H pacTBOp).
[TonusaTe Temnepatypy B BoAssHoW OaHe 10 50 rpanycoB u uepe3 10 MUHYT mOCIi€ 3TOTO U3BIIEYb U3
HEe elIE 110 OJIHOMY JIUCTY, IIOBTOPUB OIIEPALMIO U NIEPEHECS OXJIAKICHHBIN B BOJIE JINCT B HOBYIO
yamky [letpu ¢ consiHoM KucnoToi. Tak mocTeneHHo JoBecTH Temmeparypy 1o 80 rpamycos, Oepst
poOsl yepe3 Kaxkaple 10 MUHYT U MOBBILLIEHUH TeMIieparypbl Ha 10 rpagycos.
Yepez 20 MHHYT NOTpYKEHHs JINCTA B COJIIHYHO KHCIJIOTY YY€CTb CTENEHb IOBPEXACHHS IIO
KOJIMYECTBY OypbIX msTeH. Pe3ynprarel 3amucarh B TaOiuily, 0003HAUMB OTCYTCTBHE MOOYpEHHUS
3HAaKOM «-», ciaboe moOypeHue «+», nodypenue Oonee 50% muiomanau JucTa «++» U CIJIOLUIHOE
noOypeHue «+++y». 3anmucarb pe3yabTarhl 0 Pa3HbIM APEBECHBIM PACTCHHUSIM B OOIIYIO TaOIUIly Ha
JIOCKE.

OOBeKT CreneHb NOBPEKICHUS JINCTHEB

CaMoCTOSTEIILHBIC 3alaHuA: MOCTPOUTE pAn TepMOCTOI)’IKOCTPI APEBECHBIX MMOPOJA HMJIM KOMHATHBIX
paCTCHI/Iﬁ 110 CTCIICHHU Y6LIBaHI/ISI. C,Z[C.HaTB COOTBCTCTBYIOIIUC BBIBO/bI.

1.2.Onpeoenenue ycmouuusocmu Kiemox pasiuidhsblx pacmeHull K 00€360:4CUBAHUIO.
B ycrnoBusx »xapkoro kimmara, a Tak)ke TOPOJCKUX SKOCHCTEM sIBJICHHE 00€3BOKUBAHMS OPraHOB
y JIPEBECHBIX PAaCTEHUN BCTpEUAeTCs OYEHb YacTO. DTO SBJIECHUE BBIPAXKAETCS B MOTEpPE Typropa,
IIOYKEJITEHUH, TTOSIBJIEHUH HEKPO30B HA JIUCTHSAX.

[Ipennaraemast paboTa OCHOBaHa Ha CBOMCTBAaX CEpHOW KHCIOTHI, 003BOKMBATh KJIETKH JIHCTA Yy



pacTeHui. ITO BCTpEUaeTCs B YCIOBUAX aHTPOIOICHHOTO 3arpsi3HEHMsI, KOTJa MoMNaBLIas yepes
YCTBHIIA B PACTE€HHWE CEPHUCTBIM ra3 MpEeBpallaeTCs B MPOTOIUIA3ME KIETKH B CEPHYIO KHUCIIOTY,
BBI3bIBAS IIOTEPIO JIUCTOM TYpropa, moBpexAeHUE U ru0eib KIETOK.

JKuBas KieTka OTIIMYaeTcsi OT MEPTBOM XOPOIIO BHIPAKEHHBIM IIA3MOIU30M.

Xox paboTBhl.

bepyr nuCThs pa3HBIX JPEBECHBIX PACTEHMI, pAaCTyIIUX B OTHOCUTEIBHO YHMCTOM 30HE, HO
BCTPEUAIONIMXCA Ha YAMYHBIX TOcagkax roponaa. M3 nucra pacTeHUs BbIPE3al0T  IUIACTHHKU
pasmepoM 2-4 KBaJgpaTHbIX CaHTUMETpa M KJIAAyT B OKCUKATOP HAJ CEpPHOM KHCIOTOM,
pa3baBienHolt B cootHomenuu 1:1. [InacTUHKY BBIACPKUBAIOT B TCUCHHE 2 YaCOB, 3aT€M JICNIAIOT
cpe3bl. OKpalluBalOT «HEUTpajdbHBIM KPAaCHBIM» W IUIA3MOJIU3UPYIOT MOJISIPHBIM PacTBOPOM
caxapo3bl, MPOCaChiBasi €ro MEXAy IMPEJAMETHbIM W MOKPOBHBIM cTekiamu. lIpocmarpuBaror noa
MHUKPOCKOIIOM B pa3HBIX MOJSX 3PEHUST U TOJCUUTHIBAIOT OCTABIIMECS >KUBBIMH KIIETKH TIO
BO3ZHHKIIIEMY TUIa3MOJIKM3y. YeM OoJibIlie 0CTalOCh KUBBIX KJIETOK, TEM JIYYIlI€ PACTEHHUE BBIHOCHUT
obe3BokuBaHue. CTpOSAT psAJ YCTOWYMBOCTH KJIETOK PAa3HBIX PACTCHUH K 00E3BOXHBAHHIO
(YCTOMYMBOCTH K CEpHUCTOMY Ta3y).

B cnydae oTcyTCTBUS APEBECHBIX PACTEHUI MOYKHO MCIOJB30BaTh KOMHATHEIE.

1.3. Brusanue coneti msajcenvix Memasiios Ha Nia3mMoau3 npomoniasmvl pacmumenbHou Ki1emKu.
Conu TsDKENbIX METAJIJIOB B BOJIHOM Cpejie pacnaJaroTcs Ha HOHBI. Bce MOHBI METaINIOB MOT'YT OBIThH
paszeneHsl Ha JIBE TPYMIbl: OWOTEHHBIE (Melb, IMHK, KOOAlbT, MapraHel, »elie30 U Op.) U
HEOWOTeHHbIE (CBUHEI, PTYTh, HUKEIb, AIIOMUHUN, KaJIMUW, CTPOHIMK, Te3uid u ap.). Llenpro
paboThl SBISETCS BBIABICHUE ICHCTBHUS OHMOTCHHBIX M HEOMOTCHHBIX TSKEIBIX METAJUIOB Ha
IJ1a3MOJIU3 TTPOTOILIa3Mbl PACTUTEIHLHOMN KIIETKHU.
Xoa paboTBhl.

C NOBEpXHOCTH CHUJIbHOOKpPAIIEHHOW CHHEH JYKOBHULBI CIeNaTh HECKOJIBKO CpPE30B 3MHUAEPMUCA,
cocTosIero u3 1-2 cjaoeB OKpalIeHHBIX KJIETOK, COouepXkalux aHTouuaH. [lomecTuth cpes3sl mo
OTIEIBHOCTH B KAaIUIM BOABl HA MPEIMETHBIE CTEKJIAa, 3aKPbITh IOKPOBHBIMU CTEKJIaMU H
PacCMOTPETh YCThHUIIA.
A. OmnpenenuTe Ha4yaJlo W XapakTep IUIa3MOJIM3a KIETKM IO/ JIEUCTBHUEM OJMHAKOBBIX
KOHIIEHTpAIuii OWOT€HHBIX U HEOMOTeHHBIX cojied. [l 3Toro 3aMeHUTh BOAY B Ipernaparax
5%-HbIM pacTBOpoM cyibdara MeAd Ha OJHOM MPEIMETHOM CTEKJIe M TaKUM >K€ PacTBOPOM
HUTpaTa CBHUHIIA Ha JPYroM. OTa 3aM€Ha MPOM3BOIUTCS CIOCOOOM 4-5-KpaTHOTO HaKalbIBaHUS
pacTBOpa COJM C OJHOW CTOPOHBI MOKPOBHOTO CTEKJIA M OTCACHIBAHUS KYCOUYKOM (PHIIBTPOBATHHOM
Oymaru ¢ Ipyroil 10 MOJHOM 3aMeHBI BOJBI pacTBOpoM coiu. OCTaBUTh KIETKU B PacTBOpE coleit
Ha 15 MuHyT, Korma TmIa3Moyiu3 OyAeT XOpOIIO 3aMETEeH, PacCMOTPETh IOJ MHKPOCKOIIOM.
3apucoBaTh W CAeNaTh BBIBOJBI OTHOCHTENHHO IEHCTBHUS COJed OMOTEHHBIX M HEOMOTEHHBIX
TSDKEJIBIX METAJUIOB Ha XapaKTep IIa3MOIN3a KIETKH.

2.0xpaHa OKpYKaroIlen cpeasl

2.1.0yenka pumoHyuoHoU AKMUSHOCMU PACMEHUI U MOKCUYHOCIU 0ce0arouieli vl 8 ONblmax ¢
npoCmeuuuMU U ¢ HaACeKOMbIMU.

C IpeBHOCTH JIOMU WCIOIB30BATH (DUTOHIIMIHBIE CBOMCTBA PACTEHMM M WX YacTed ISl OYUCTKHU
BO3/yXa MOMEIIEHUH OT OaKkTepwii U HaceKOMbIX. [[peBHME Bpauu MyTeM MPOMHUTKH TEN yCOMIINX
apOMAaTHYCCKUMH CMOJIAMH, SKCTpPaKTaMHU JIyKa, OSBKAJWIITA, HATHpaHUs Oanab3aMaMH yMeEu
MPEIOXPAHUTh TPYMBl OT THUEHUS; MyMHUQUIIUPOBATH WX. BceM M3BECTHBI CHOCOOBI XpaHEHHS
CBEXKETO Msica, PhIOBI: 00epThIBAHNE TKAHBIO, CMOYCHHOH B KaIllWIIe YeCHOKA W JIyKa, 00epThIBAaHUE
JTUCTBSIMU KpalMBbl, YEPEMIIIH, JIOMyXa, KOTOpPbIE HCIONB3YIOTCA Kak aHTucenTHku. [lIupoko
MPUMEHSIETCS C JIPEBHOCTH BJbIXaHUE ITAPOB IBKAIUIITA, IMAXTOBOW CMOJIBI, MOJIOCKAHUE Tropiia
BBITSDKKAMH U3 TIOYEK COCHBI, Oepe3bl U ap. X0 padoThI.

A. TlpoOa ¢ mpocTermmmu.

J17is oBITOB OEpyT KYIBTYPY MPOCTEHIINX, TPUTOTOBICHHYIO 3apaHee.

A) Bucsuyio Kamio KyJIbTypbl MPOCTEHITUX TOMEMIAIOT HaJ YaCOBBIM CTEKJIIOM C KalluIeH WIH



BBITSDKKOM HMCCIICyeMOI'0 Marepualia, yTOOBI OHU HE COIIpUKaCaIucCh H, HaOronast B MUK P O C K
O M, OTMEYaroT 10 CEKYHJIOMEPY BpeMsI IPEKPALLECHHS ABUKEHHS TPOCTEUIINX.

OUTOHITMIHYIO aKTHUBHOCTH (A) BBIPaKAIOT B €AMHHIIAX, PacCYUTAHHBIX 10 dopmyne: A=100/ T,
rne T — Bpems.

Kaptura rubenu npocTedImx oA BIHSHUEM (PUTOHIUAOB Pa3HBIX PACTCHHH pa3ludHa. ITO
pacTBopeHue (JIM3HUC), 00pa3oBaHUE B3AYTHUH M MYy3bIpeil, CMOpIIMBAHHE, MPOCTO MpPEKpalleHHE
JIBH>KCHUS U T.[I.

b) B ka0 XHIKOCTH, copepKallell KyabTypy € MPOCTEHIIMMH, B CEpEeJUHE YacOBOIO CTEKJIa
N00aBISIOT MEHBUIYIO KaIUT0 BBITSDKKM PAaCTCHUH C CHUIBHOM (PUTOHIMAHON aKTUBHOCTBIO.
Habmronator cHavyana ycuieHHE [BIDKEHHUS, 3areM wu30eraHue mnpocTeHmmMMu  (HUTOHLIUIHON
BBITSDKKH  (paccpeoToueHHe Mo KpasMm), jajnee OOHapyKHBAaeTCS YMEHBIIICHHE U BOBCE
IIpEKpALLECHUE JBUKECHUS.

Uepes HEKOTOpPOE BpeMs MOXKHO BHIETh U MOP(OJIOTHYCCKUE WU3MEHEHUS, yKa3aHHBIC B
MPEABIAYIIEM pa3/iese TaHHON PaboThI.

2.2.3aepsaznenue nuujesbix nNpoOyKmMo8 HUMpAmamu u ux onpeoenenue 6 pa3uyHbIX O0BOUIHBIX
KYIbmypax 6 3a6UcUmMocmu om 6uod, cOpma, op2amd, mKaHu.

Hutparel — HeoTbemiieMasl 4acTb HA3€MHBIX M BOJIHBIX 3KOCUCTEM. B TO ke Bpems, B CBs3U C
NpUMEHEHHEM B OONBIIMX MacmTadax a30THBIX YIOOPEHWH, IOCTYIUIGHHE HEOPTaHWYEeCKHX
COeJMHEHUI a30oTa B pacTeHHsl Bo3pacTaeT. HaOmiomaercs dyeTkoe pasjavyuue BHUJOB M COPTOB
pacTeHMuil MO HAKOIUIEHUIO U COJIEP)KaHHI0 HUTpaAToB. B mpemnaraemoil paboTe H3JI0KEH METOA
OIIpE/IEIICHUS] HUTPATOB y Pa3JIMYHbIX BUAOB, COPTOB, TKAHEH U YacTel OBOLIHOM mpoaykuuu. [Ipn
9TOM OIKCHIBAOTCS JIBa BapHAHTA: C UCIOJIb30BAaHUEM BbBDKATOIO COKA U LIEJIBIX PACTEHU.
JlonycTiMble HOPMBI HUTPATOB (10 JaHHBIM BO3) cocTaBisoT 5 Mr (110 HUTPAT-UOHY) B CYTKU Ha
1 kr maccel B3pocioro ueinoseka, T.e. mpumace 50-60 kr — ato 220-300 mr, a mpu 60-70 kxr —
300-350 mr.

B mpemnaraemoil pabote M3M0KEH METON ONpENETeHUsT HUTPATOB y pa3IMYHBIX BHJIOB, COPTOB,
TKaHE! W 4YacTed OBOIIMHOM IPOAYKLMHU, KOTOPBIM OCHOBAaH Ha XOPOUIO W3BECTHOW pEaKIUU
HUTPAT-UOHA C TU(HEHUITAMUHOM.

A. OnpeneneHue HUTPATOB B COKE PAaCTEHUH.

Xox paboThl.

3a HECKOJNbKO JHEW A0 3aHATHS CTyIEHTaM JaeTcs 3aJaHue NPUHECTH pa3InyHble OBOIIH,
KYyIJICHHbIE B Mara3uHe, Uik ¢ COOCTBEHHOT0 y4yacTka. OBOIIHM ClIeAyeT BBIMBITh U OOCYIIUTb.

B oauH u3 nmy3slpbKoB HaslMBatOT 10 MJI HCXOIHOTO pacTBOpa HUTpATa HaTpusl, COOTBETCTBYIOIIETO
10 KOHIIEHTPAllUU MaKCUMaJIbHOMY COZIEp KaHHI0 HUTPAToB B oBouax — 3000mr Ha KL

ToTOBAT cepuio KamMOpPOBOYHBIX PAcTBOPOB IyTeM pa30aBiIeHHs IOMNOJaM MPEAbIIYIIETO.
[Tony4aroT cepuro pacTBOPOB C pa3HbIM coaepkanuem HuTparos: 3000, 1500, 750, 375, 188, 94, 47,
23 Mr/kr.

[Ton mpenMeTHOE CTEKJIO MOAKIAABIBAIOT JHUCT Oenoi Oymaru, Ha CTEKJIO KamaroT JABE Karuld
M3y4yaeMoro pacTBOpa M JIB€ TaKHe K€ Kalii JU(eHWIaMUHA B TPEXKPaTHOW MOBTOPHOCTH.
OnuchIBalOT PEAKIUIO COIVIaCHO CIIEAYIOLIEH Tpajaliy, KOTOPYI0 MOXKHO HCIIOJIb30BaTh Kak JIJIs
KaJHMOpOBOYHBIX PACTBOPOB, TaK M Ul ABYX THIOB aHaiau30B (1o Llepnunr, 1965).

Crnenyetr OTMETHTb, YTO OCHOBOM IIJIsl ONpEAENEHUS] COJAEPKAHUSI HUTPATOB B COKE JOJKHBI OBITH
COOCTBEHHBIE UCCIIEIOBaHMS, a HE MpeAoKeHHas Talnuia, T.K. OKpacka MOXET BapbHpOBATHCS B
3aBHCHMOCTH OT Kau€CTBa PEAKTHBOB, CPOKA UX TOAHOCTH, TEMIIEPATYPhl B IIOMEIIEHUN.

OBomM W TMJIOABl PACWICHAIOT HA YacTU: 30HA, MNPHUMBIKAIOMAS K IUIOJOHOXKKE, KOXYpa,
nepugepuyeckas 4acTb, CpeJUHHAs YacTh, KOUEPbDKKA (y KamyCThl), *KHMJIKH, JHCT 0€3 >KUIIOK.
BrIpezanHbIe 9acTH METTKO PEXKYT HOKOM U OBICTPO PAaCTHPAIOT B CTYIIKE, COK OT)KUMAIOT depes 2-3
CJIOS. MapKH. 2 KaIUIM COKa KaraloT Ha YHCTOE NMPEeIMETHOE CTEKIIO, MOJI0KEHHOE Ha Oenryto Oymary,
N00aBIAOT 2 Kamiau AudeHuIaMiHa. BICTpO ONMUCHIBAIOT BCe HAOIIONAEMblE PEAKIMU 110 CXEME.
IToBTOpHOCTB OmBITA TpEXKpaTHas. B cilydae COMHEHUN B COIEp:KaHUU HUTPATOB B TOW UIIU MHOU
YaCTH OBOIIHOW MPOAYKIIMU KamaroT PSIOM KAIMOPOBOYHOM PacTBOP C M3BECTHOM KOHIICHTpALUCH



BEIIIECTBA M MMOBTOPSIOT PEAKIUIO C TU(PEHUIAMUHOM.

AHaJln3 HAYMHAIOT C COKa KallyCcThl UM KapTogess, 3aTeM MOMEIIAIOT 3TH OBOUIM B TEPMOCTOMKUI
XUMHUUYECKHI CTakaH ¢ KMILSIILEH TUCTWIIMPOBAHHOM BOmoM M kumatar 10-15 MuHyT, nocie vero
aHAJIM3UPYIOT U OTBapHbIE OBOLIM, U OTBAap. 3a BpeMs BapKH JACJAIOT AHAJIU3 Pa3JIMYHbIX 4acTel
JpYTUX OBOILEH M IUIOAOB (HE MEHEE YETHIPEX BUAOB Ha 3aHSTHE).3alMCHIBAIOT PE3YNIbTaThl B
00111yr0 TabIUIly Ha JJOCKE U B YacTyIO0 — B TETPA/b.

Uccnenyemoe YacTb bamner Conepxanue
pacTeHue HUTPATOB B MI/KT
Kaprodens cBexmuit A)rnon. KoKypou

b)cepenunnas yacth

Kaprodens orBapnoit | Te sxe yactu

Kanycra A)xunku
b)kouepexka
B)aucr
Kamnycra orBapnas Te sxe yactu
OtBap

b.Onpenenenne HUTPATOB B LENBIX PACTCHUSX.

OTpe3aroT y CBeXKUX PACTEHUN YacTH B BUJE TOJCTHIX CPE30B: KYCKU CTEOJIe, YepelIKoB, MI0A0B.
Knany Tix Ha momocky BOCKoBOH Oymaru. KamaioT Ha pa3nuyHble 4acTH cpe3a IO HECKOIBKO
Karenb 1%-ro pacTBopa audeHWIaMHHA B CEPHOM KHCIOTE, OTMEYAIOT OKpAalIMBaHUE COITIACHO
BBINICTIPUBEICHHON miKaie. [Ipu 3ToM B ciydae MajbIX KOHIICHTpAIliii HUTPATOB B MPOIAYKIUU U
IIPU OTCYTCTBHH CHHEHW OKPAaCKH MOXKET HACTYIHTH MOPO30BeHHE TK a HUW BCNepfcCcTB
M e e e oOynmBaHHs OT CEPHOM KHCIIOTHI B peakTUBE TU(EHIIIAMIHA.

2.3.Asmompancnopm — OCHOBHOU 3aecpsA3Humenv oOuocgepvl 6onvuwux 2opooos. Onpedenerue
3A2PYAHCEHHOCMU  YIUY ABMOMPAHCNOPMOM U HEKOMOPLIX NAPAMEmpos8 OKpyscaouell cpeovl,
yeyeyonsowux 3a2psazHenue.

JlanHast mpakTHueckass paboTa JaeT BO3MOXXHOCTH OIIEHUTHh 3arpy’KeHHOCTh Y4YacTKa YIHIIbI
pa3HBIMH BHJIAMU aBTOTPAHCIIOPTA, CPABHUTH B 3TOM OTHOIICHWW Pa3HBIC VIUIBI M H3YYUTh
OKPYXaroIlyto 00CTaHOBKY.

Xon paloThl.

CryneHThl pa3fensiorTcs Ha rpynmbl mo 3-4 dYemoBeka (OIWH CUYUTAeT, APYroi 3aluChIBAET,
OCTaJbHBIE JAIOT OOIIYI0 OIeHKY 00cTaHOBKH). CTYIEHTOB NpPEABAPUTEIHHO HHCTPYKTHUPYIOT,
3aTeM pa3MeNaloT Ha OMpPEICNICHHBIX y4acTKaX pa3HBIX YIHUI[ C OJHOCTOPOHHHM JBM)KeHHEM. B
cllydae JIBYCTOPOHHETO JMABIDKEHHUs Kakaas TpyIa pacmojaraercs Ha cBoed cropoHe. COop
Marepuasa 1o 3arpy>KeHHOCTH YIHI[ aBTOTPAHCIIOPTOM MOKET MPOBOAUTHCS KakK ITyTEM pPa30BOTO
MPAKTHUYECKOTO 3aHATHUS, TaK U Oojee yriyOneHHo ¢ 3aMepamu B 8, 13, 18 yacoB, B HOUHBIE YacChI.
W3 psima 3aMepoB BBIYHCISIOT CpenHee 3HadeHHWe. VIHTEHCHMBHOCTH JIBHDKCHHS aBTOTPAHCIIOPTa
OTIpE/IeTISICTCS. METO/IOM TIOZICYeTa aBTOMOOWIIEH pa3HBIX THIOB 3 pasa mo 20 MHUHYT B KaXJIOM H3
CPOKOB. YYeT BEIETCs CITOCOOOM TOUEK M KBAJIPATHKOB.

3anuch BeJieTCs COIIACHO Ta0JHIIe:

Bpewms Tun aBToMObOMUDNSA Uncno eomnmHuL

Jlerkvmum rpysoBo#u
CpelHWUNW TPY30OBOM
Taxenseh rpys3oso#n (&4
M3eNbHBb W)

ABTOb6YC

JlerkoBo#

Ha xaxxmoit Touke HaOIIOMCHHI MPOU3BOAUTCS OTICHKA YITHIIBI:



1.Tun ynuibl: TOPOACKHE YAHUIIBI C OHOCTOPOHHEH 3acTpOiKoi (HabepeKHbIe, ICTaKaIbl, BUATYKH,
BBICOKHE HACBIIH), )KUJIbIE YIHIIBI C ABYCTOPOHHEH 3aCTPOMKOM, 10pOTH B BIEMKE, MarCTpaibHbIE
YIIULBI U TOPOTH C MHOTOATAKHOW 3aCTPOMKOM C ABYX CTOPOH, TPAHCIIOPTHBIE TOHHEIU U JIP.
2.YxiioH. Onpenensercs 11a30MEepHO WU SKIUMETPOM.
3.Cxopoctb BeTpa. Onpenensercs aHCHOMETPOM.
4.0THOCUTENbHAS BIAXKHOCTh Bo3ayxa. Onpesensercs NCUXpOMETPOM.
5.Hanuyue 3aiMTHON NOJIOCHI U3 AEPEBLEB U JP.
CobpanHble MaTepuaibl 3alMCHIBAIOT Ha JIOCKE B ayIUTOPHOM MM JTAOOPATOPHOM IOMEIECHUU.
ABTOMOOHIIN PA3JENAIOT HA TPU KAaTETOpUU: ¢ KapOIOpPaTOPHBIM JBHUraTelIeM, AU3elbHbIE, aBTOOYCHI
«Ukapyc», commacHO [daHHBIM, MpEACTaBICHHBIM B Tabnuie. [Ipou3BOIAT OIEHKY JBHXKEHUS
TPaHCTIOPTA MO OTACNIBHBIM yiuiaM. CTposT rpaduku (0Ch abcuuce — BpeMs CYyTOK, 4ac; OCh OpOUT
— YHCJI0 aBTOMOOMIICH, IIIT. ).
Htorom paboThl siBisieTCS CyMMapHasl OLEHKa 3arpy:KEHHOCTH YJIUI[ aBTOTPAHCIOPTOM COIJIACHO
I'OCT — 17.2.2.03. — 77; HU3Kass MHTCHCUBHOCTD JIBFDKEHUS — 2,7-3,6 ThIC. aBTOMOOWJICH B CYTKH,
cpennsisi — 8-17 Toic. ¥ BbicOoKas — 18-27 Thicsy.
[Tpon3BoauTCS CpaBHEHNE CYMMapHON 3arpyKEHHOCTH Pa3IMYHBIX YIUI] TOPOJa B 3aBUCUMOCTH OT
THUIIa aBTOMOOWIICH, AaeTcsa 00bsICHEHHE Pa3Inini.
2.4.0yenxa  YpogHs  3acpsA3HeHUs — ammocghepnoco  8030yxXa  OmMpaOOMAHHbIMU — 2A3aMU
A8MOMPAHCNOPMA HA YUACHKE MASUCTIPATILHOU YIUYDL.
3arps3HeHne aTMOC(EepHOTO BO3/IyXa OTPAOOTAHHBIMH T'a3aMH aBTOMOOWIICH yI00HO OLIEHHWBATh IO
KOHIIGHTpAIlMK OKUCHU YyINepoia, B MI/KyOumdeckuil merp. VcXOomHbIMM JaHHBIMH sl paboThI
CIIy’KaT MOoKa3aresu, coOpaHHbIe CTYJIEHTaMH BO BpeMsl MPOBEICHUS IPEIbIIyIEH paOOTHhI.
Onmnako 5Ty pabOTy MOXHO TIIOCTaBUTh W CAMOCTOSTEIBHO, OOYCJIOBHB HCXOJAHBIC JaHHBIC.
Hanpumep: wmaructpanbHas yiiia ropoia € MHOTOTaXHOM 3acTpOMKOH C JBYX CTOPOH,
MIPOIOJILHBIN YKJIOH 2 Tpagyca, CKOPOCTh BeTpa 4 M/CeK, OHOCHTEIbHAS BIaKHOCTh Bo3ayxa — /0%,
temneparypa 20 rpaaycoB mo llenbcuto. PacueTHas MHTEHCHMBHOCTH JABMXKEHMsS aBTOMOOWIIEH B
oOoux HanpaeiaeHusix — 500 asromammH B uyac (N). CocraB Tpancmopra: 10% rpy30BBIX
aBTOMOOWJIEH C Majoil Tpy3omnoabeMHOCTBhIO, 10% co cpemHeill rpy3omoabeMHOCThIO, 5% C
OOJBIIION TPY30MOABEMHOCTHIO C TU3EIbHBIMU JBUTATENAMH, 5% aBTOOycOB M 70% JETKOBBIX
aBTOMOOMIIEH.
Xom paboThl.
®dopmyna oueHkH KoHIeHTpanuu okucu yriepoaa K(CO) (berma  u ap., 1984; [llanosanos, 1990):

K(CO)=(0,5+ 0,01 N x K(T) x K(A) x K(Y) x K(C) x K(B) x K(IT), rme 0,5 — ¢onosoe
3arpsi3HeHue aTMOC(HEPHOro BO3/1yXa HETPAHCIIOPTHOTO MTPOUCXOKACHUS, MI/KY0.M,
N — cyMMapHasi MHTEHCUBHOCTb JIBUKEHHUsI aBTOMOOUJIEH Ha TOPOJICKON 1opore, aBTOM./4ac,
K(T) — xo3¢ppunmeHT TokcnyHOCTH aBTOMOOUJIEH MO BbIOpocam B arMoc(epHbIH BO3AYyX OKHUCHU
yriaepona,
K(A) — ko3 punreHT, yauThIBatoOIUi a3paiio MECTHOCTH,
K(Y) — xoaduureHT, yunThIBaIOIMNA W3MEHEHHs 3arpsA3HEHUsT aTMOC(HEPHOTO BO3JyXa OKHCBIO
yIIIepo/ia B 3aBUCUMOCTH OT BEJIMYHHBI MPOJOJIEHOTO YKIIOHA,
K(C) — xo3pduIMeHT, yIuThIBAIOUINI N3MEHEHUsI KOHIIEHTPAIlMM OKHCH YITIEpO/a B 3aBUCHMOCTH
OT CKOPOCTH BeTpa,
K(B) — 10 ke B 3aBUCHMOCTH OT OTHOCUTEIbHON BIa>KHOCTH BO3/1yXa,
K(IT) — koo purinenT yBenmueHus 3arpsisHEHNs: aTMOC(HEPHOTO YIIIepoaa y MepecedeHuit.
Koa¢p¢ummeHT TOKCHYHOCTH aBTOMOOWIIEH ONpenenseTcss KaK CpPeIHEB3BEUICHHBIH IS TOTOKa
aBTOMOOMIIEH 0 Popmyre:

K(T) = 3. P(i) x K(Ti),
rae P(i) — cocTaB aBTOTpaHCIOPTA B JOJISIX CTUHHMIIBI,
K(Ti) — onpenensercs mo tabdm. 1.
Tabmumna 1

Tur aBTOMOOMIS Koappurment K(Ti)

Jlerkuii rpy30Boit 2,3




Cpennuii Tpy30BOi 2,9

Tskesnblil rpy30Boi (AU3EIbHbIN) 0,2
ABTOOYC 3,7
JlerxoBoii 1,0

[ToncraBuB 3HAUEHHSI COTIIACHO 3a/IaHUIO0 (MM COOCTBEHHBIC JaHHBIC), TOJTyYacM:
K(T)=0,1 x2,3+0,1 x2,9+0,05%3,7+0,7x1=141
3nauenue kodppunnenta K(A), yauThIBarOIIETO a3palidio MECTHOCTH OTIPEACIISIETCS 10 TaduuIie 2.

Tabnuia 2
Tun MECTHOCTH 1O CTETICHH adpaliuu Koaddumment K(A)
TpancnopTHble TOHHEIN 2,7
TpaHcnopTHBIC Tanepen 1,5
MarucTpanbHble YAUIBI 1 TOPOTH C MHOTO3TaXXHOH 3acTpoiikoii ¢ | 1,0
JIBYX CTOPOH
Kunple yauIel ¢ OJHOITAXHOW 3aCTpONKOM, ynuiel U goporu B | 0,6
BBIEMKE

lopoacuke ynaumpl M JOPOTM C  OJHOCTOPOHHEW 3actpoiikoi, | 0,4
HaOepexHbIe, ICTAKAIBI, BUATYKH
[lemexoqueie TOHHEIU 0,3

JlJ1a MarucTpanbHOM YIUIIBI ¢ MHOTO3TaXHOM 3acTpoiikoit K(A)=1.
3nauenue kodpdunuenta K(VY), yuuThIBaromero M3MEHEHHE 3arps3HEHUsT BO3[yXa OKHCHIO
yIIepo/a B 3aBUCUMOCTH OT BEJTMYUHBI POJIOJILHOTO YKIIOHA, OIpeesseM o Tadnuie 3.

Tabmuna 3

ITpononbHbIN YKIOH Kospounuent K(Y)

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

oo~ NO

KoaddunrieHT n3mMeHenns: KOHIIEHTpaIi OKHCH yIliepoa B 3aBUCUMOCTH OT ckopocTH BeTrpa K(C)
ornpeenseTcs no Tadmuie 4.
Tabmuna 4

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

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

OOl WN B

3nauenue kod¢pounmenta K(B), ompenensroniero u3MeHeHne KOHLEHTpPAILMM OKHCH YIJIeponia B
3aBUCUMOCTHU OT OTHOCUTEIBHOM BJIQXKHOCTH BO3/1yXa 110 TaOIUIIE .

Tabnuna 5
OTHOCHUTEIBHAS BIAXXHOCTh Koaddumment K(B)
100 1,45
90 1,30
80 1,15




70 1,00
60 0,85
50 0,75

Koaddunment yBenuueHus 3arpsi3HEHUST BO3/IyXa OKHCHIO YIJIepoja Yy TMepecedcHHid MPHUBEICH B
Tabnuue 6.

Tabnuia 6
Tun nepeceueHus Koaddumment K(IT)
Perynupyemoe nepeceuenue:
- co cBeToopamMu OOBIYHOE 1,8
- co cBeToopaMu yIpaBisieMoe 2,1
- caMoperyinmpyemMoe 2,0
Heperynupyemoe:
- CO CHHIKEHUEM CKOPOCTH 19
- KOJIBLIEBOE 2,2
- ¢ 00s13aTeNbHON OCTAaHOBKOI 3,0

[TogcraBum 3HaYeHHUS KOI()(OUIIMEHTOB, OLIEHUM YPOBEHbB 3arpsA3HEHUsI aTMOC(EpPHOTO BO3ayX @ O
KHCBIO yITIepOoJa:
K(CO)=(0,5+0,01x500x1,4) x1x1,06x1,20x1,00+8,96 Mr/ky6.m

[TJIK BEIOPOCOB aBTOTPAHCIIOPTA IO OKKUCH YIIIEPOAa PAaBHO 5 MI/Ky0.M.

CHuXeHUs! ypOBHSI BHIOPOCOB MOXKHO JTOOUTBCSI CIIEAYIOUIMMU MEPOTIPUATHIMU:

- 3arpelieHnue IBUKEHNS aBTOMOOUIIEH;

- OrpaHWYEeHNEe UHTEHCUBHOCTH JIBHKeHus 10 300aBT/4ac;

- 3aMeHa KapOIOPaTOPHBIX TPY30BbIX aBTOMOOUIIEH TU3ETbHBIMU;

- ycTaHOBKa (pUIIBTPOB.

3. KourtponpHoe 3aHsiTHe 1o TemaMm: «MOHUTOPUHT OKpyXarolled MNpuUpoaHON cpensbl,
«broMHIMKAIMS Ha pa3HBIX YPOBHSX KHUBOTro, «BuabI U METO/IbI OMOMHANKALIUI.

4. BuOMHIMKAIMA COCTOSIHUS OKPYKAIOIIEH CpeIbl

buounouxayus 6030yunoi cpeoul.
4.1.H3menenue yeema ¢hnasoHoUOHbIX RUSMEHMOE PAZTUYHBIX YBEMKOBbIX PACMEHU NOO GIUAHUEM
PH cpeowi, coneti masxcenvix memannos.
N3meHenune nBeta (prraBOHOMAHBIX MUTMEHTOB MOKHO MCIOJIb30BaTh Kak BecbMa MH(GOPMaTUBHBIN
npu3Hak. B mpupopHoil oOcTaHOBKE MpHU 3arps3HEHUM CPeAbl BUIHBI M3MEHEHHs I[BETa BCErO
pacTeHusl WIN OTACIIBHBIX €r0 4acTel, a 4alle — TOYCYHbIE N3MEHEHHUS [[BETA HA JINCTHSX, IJI0JAX U
nenectkax. Becw KOMILUIEKC JKOJIOTMYECKUX
(bakTopoB (Temreparypa BO3dyxa, [MOYBbI, BlaroodecnedeHHoCcTh, pH cpenpl, 3arpsizHeHue Mo4YB U
BO3/lyXa TSOKEIBIMH METallJIaMH) CKa3bIBaeTCsd Ha OMOCHMHTE3€ MUTMEHTOB, U 3TOT OMOMHIMKATOP
MOXKET OKa3aTbcs Haubosee HHHOPMAaTHUBHBIM.
Xon paloThl.
1.Komouek BaTbl pa3MepoM € IIPOCSIHOE 36pHO CMAuMBaIOT B OZIHOM M3 PacTBOPOB KHUCIIOT, aMMHUAKa,
HCCIIEAYEMBIX COJEH, MPUKPEIUISIIOT JEHMKOIIACTRIPEM K JINCTY WJIH JIENECTKY BETYLIETO PACTEHUS,
BbIepkMBalOT 1 — 1,5 waca, 3areM cHUMarOT. Peakiuio y4uTBHIBaIOT KaKk BO BpPEMs TEKYILETO
3aHATHS, TaK U yepe3 1-2 Hemenu.
2.Kycouku JemnecTKoB CBEXHX IIBETOB, CPE3aHHYIO YEIIyl0 (HOJETOBOTO JIyKa WM JIHMCThS
(buoneToBOM KarycThl MOMENIAlOT B yaniky [leTpu, 3anMBaiOT MOTHOCTHIO WJIM YAaCTHYHO (B BHJIE
HaKallblBaHMsI) pacTBOpaMM KHUCJIOT, aMMMaKa WJIM COJEH TKENbIX METauIoB, CIEIAT 3a
U3MEHEHUEM OKPACKH.
3.JlenecTkn CyXuUX WIM CBEXHMX AaHTOLMAHCOAEP)KAIUX PACTEHUN 3aJIMBAIOT  ropsyeit
JTUCTUUTUPOBAHHOM BOJOW, YTOOBI OHHM Pa3MSKIM, PAacTUPAIOT MECTHKOM 1O COCTOSIHUS KHJIKOU
KalMibl. BeDKUMaKOT yepe3 Mapiio U pa3iuBaroT Mo MpoOHpKaM, OCTaBUB 0Opas3el] pacTBopa AJs



KOHTpOJIA. J100GaBIIsIOT MOOUEPEAHO B KAKIYIO MPOOUPKY MO HECKOJIBKO Karleslb KUCIOT (MMHUTALUs
KHCJIBIX OCAJKOB), aMMHMaKa, paCTBOPOB COJIEH TsDKENbIX MeTayuloB. ClensT 3a Hociae10BaTeIbHbIM
WU3MEHEHUEM OKPACKH.

CxeMa 3anucu OIbITOB:

Hazpanue | U3m-e H3m-e N3m-¢ HN3m-e HN3m-e N3m-e NzmMm-e

pacTeHud | mBeTa LBeTa LBETa LBeTa LBeTa LBETa LBeTa
KOHTPOJIb | CONIIHAsA | TUAPOKCHUL | XJIOPUL HUTpAr HUTpar cynbdar

KUCJIOTa | aMMOHMS JKele3a CBHUHIIA pTYyTH LIMHKA

CaMoCTOSTEIIFHO ACJIAI0T COOTBETCTBYIOIIME BBIBO/bI.

4.2.0npedenenue nopadicenus u omMepmeneHus mKameu JUCma npu anmpono2eHHOM 3a2pA3HeHUU
8030V UIHOTL CPEObl NO NPOYEHMY NOPAINCEHHOU MKAHU.

TkaHu TUCTBEB IPEBECHBIX PACTCHUH, MMOBPEXKICHHBIC B PE3YJIbTAaTe aHTPOIIOTEHHOTO 3arpsI3HEHUS
BO3/1yILIHOM Cpeibl, BEIOBIBAIOT U3 Ipoliecca (POTOCUHTE3a U N1EPECTAOT BBIIIOIHATH CBOU OCHOBHBIE
(GYHKIMU: CHHTE3a OPraHWYEeCKUX BEIIECTB, BBIACICHUS Kuciopona u ¢puronmumos. Ocnabnena u
UX MBLIE331€P’KUBAIOIIAs POJIb.

IIpennaraemblie METOBI OLICHKH AAIOT 00Jiee TOUHOE OIpeesieHHE MOPAXKEHHOM U MepTBOM TKaHU.
Jlnsi OObEeKTUBHOW XapaKTePHCTUKU TOBPEXKICHUN  Tpedyercss cOop OONBIIOrO KOJNWYECTBA
muctbeB (Oonee 50), TouHOe B3ATHE NPOO, XapaKTEpU3YIOIEe BCIO COBOKYIHOCTb, BBIICICHHE
9acTell 1epeBa Mo CTENEHU COMPUKOCHOBEHHS C 3arpsa3HUTEISIMA. J1J1sl y4eOHBIX esieil J0CTaTOqYHO
10-20 nucTheB ¢ NOTHOM XapaKTEpPUCTUKOM MecTa B3sATHs 0oOpasia.

Xoa paboTBhl.

CoOpaHHble JHCTbS PACHpPABIAIOT, KJIAaAyT Ha KBaJApaT KajlbKH, Yy KOTOPOTo JUIMHA U IIUPHUHA
COOTBETCTBYIOT pa3Mepam Jsincra. Kanbky B3BemmuBatoT (P(kB.)), muct ouepunBarot, o KOHTypam Ha
KallbKe BBIPE3AIOT €ro CUJIYIT. DTy 4YacTh Kaibku Takxke B3BemuBawT (P((1.)). Ompenensior
riomaap aucta (S(1.)):

S(1.)=P(11.) x S(kB.) / P(xB.).

[TpumeHeHMe KanbKki 00YCIOBIEHO €€ MPO3PauHOCThIO, YTO HEOOXOAUMO IS JalibHeimeil paboThl.

KoHTypbI nHCcTa Ha KajJbKe COBMEIIACTCS C JINCTOM, M OYEPUUBAIOT BCE MOBPEKICHHBIC YYaCTKH,
BBIPE3AI0T, B3BELIMBAIOT. Beraucrnstor MPOLIEHT HOBPEXKICHHOM TKaHH:
S(noBp.)=S(im)xP(moBp. )/P(;1)x100.

4.3.0npedenenue 3azpaznenuss okpyscaioujei cpeodvl Nulibl0 NO ee HAKONIAEeHUI0 HA JUCMOBbIX
NIACMUHKAX PACMEHUI.

B ycnoBusix ropoJIoB U IpyTruX OOKHUTHIX TEPPUTOPUSAX OJHUM M3 MOLIHBIX 3arpsa3HUTENEN BO3ayXa
SBIISIETCS TIBUTb, KOTOpas IMEPEHOCHTCS Ha OOJNBIINE PACCTOSHUS IPH PACIBUICHHH TI0YB, TPU
BbIOpOCax MPEeaNpUATHIA, a TaKXKe OT JBIXKYILETOCs aBTOTPAHCIOPTA.

Xon paboThl.

Jluctest omHOrO BHJA pacTeHUs HauOoJjiee PacCHpPOCTPAHEHHOIO B rOpoje, OTOMpPAIOT 3apaHee ¢
BbICOTHI 1,5M B 10-15-kpatHOii moBropHOCTH. OIHOBPEMEHHO OTOMPAIOT JIMCThS C JIE€PEBBEB,
MPOU3PACTAIONINX B YUCTOH 30HE (KOHTPOJb). JIMCThS TOMEmAIOT B TAKeThl W3 KallbKU W
OCTOPOXHO JIOCTABIISIOT B TaOOpaTOpuIo, U30eras CTpSAXUBAHUS IBUIH.

1.B naGoparopHBIX YCIOBHSIX Ha aHAIWTHYECKHX BECAaX B3BEIIMBAIOT KYCOYEK BIIAYKHOM BaTHI,
3aBepHYThIl B Kajbky (1o 0,001r). Jlucr TmarensHO OOTHpAlOT ITOM Barko ¢ JBYX CTOPOH
(pa3BopaumBarh KaJIbKY CIEAYET C MOMOIIBIO THHIETA, TIOCJIE Yero BaTKy B3BEIIMBAIOT ITOBTOPHO).
Maccy nbun (P) paccunThIBalOT Kak pa3HUIly MEXIy BTOPbIM M IepBbIM B3BemnBaHueMm (P=P(2) —
P(1). Tlmomaap JUCTa BHICYUTHIBAIOT MIyTEM OOMepa JIMCTOBBIX TUTACTHHOK BOJb (&) u momnepek (b)
U YMHOXEHHEeM Ha niepeBogHon koaddurment (K): S=axbxk.

Koagpunment xonebnercs ans paznuunbix BujaoB ot 0,60 1o 0,66.

Koneunslit pesynprar BeIIaguT Tak: M=P/S wmr/kBajg.cm, rme M — Macca MbUIM Ha OIHOM
KBaJpaTHOM CaHTHMETpE JIHCTA.

2.OubTpoBaNIBHYI0 OymMary CMaduBalOT BOIOW 10 cTekaHus. Ha Hee momemaroT JUMCT CBOEH



BEpPXHEH, a 3aTeM pAJOM — HUXKHEH CTOPOHOM M IIPUKPBIBAIOT JINCTOM KaJIbKW WM IUICHKOM. Ha
¢bwibTpe mnosy4yaeTrcs OTIEYAaTOK, KOTOPHIM OLEHMBAIOT BHU3YaJlbHO IO CTEHNEHM 3arps3HEHUs
(crutomHoe — 100%, nanonmoBuny — 50%). g 3TUX Ke 1eneil MOXKHO HMCHOJb30BaTh JIMIKYIO
IUIEHKY «CKOTY», KOTOPYIO HAKJaJbIBalOT Ha JIUCT PAaCTEHUs, CHUMAIOT U MPUKIIEUBAIOT K Oenomy
TUCTy Oymarm.
4.4.0npeoenenue cocmosanus oxpysicaroweli cpeovl N0 KOMNIEKCY NPUSHAKOS XBOUHBIX.
Ha 3arpsisHenue cpeapl Hanbosee CHIIBHO pearupyloT XBOWHBIE ApeBecHbIE pacTeHusi. OHU MOTYT
CIIY’KUTh OMOMHAMKATOPAMHU KPYIJIOTOAUYHO.
Xon paOoTBhl.
Ilo 3amanuio mnpenonmaBaTens 3a HENENIO [O 3aHATUH CTYACHTBl CpE3al0T BETKU YCJIOBHO
OHOBO3PACTHBIX XBOMHBIX JIEpPEBbEB, HaOOJEE PACIIPOCTPAHEHHBIX B TAHHONH MECTHOCTU. BeTku
Cpe3aloT Ha BBICOTE 2M C OINpPENEICHHOW YacTH KPOHBI, OOpAIleHHOW K 30HAM C 3arps3HECHHBIM
BO3/1yXOM (BOJIM3HM aBTOJOPOI, IPEANPUITUI, OCOOEHHO ¢ BEIOPOCAMH B BO3YX CEPHUCTOIO rasa, Ha
KOTOPBI XBOWHBIE CHIJIBHO pearupyior). KoHTpojeM ciy:kar BETKH YCIOBHO OJHOBO3PACTHBIX
JIepeBbEB, COOPAHHBIX B YMCTON 30HE 3allOBEIHUKA, 3€JIEHOW 30HE ropoja WM MOCaAKax JECHBIX
KYJBTYP.
1.13menenue xeou.
A.XBOIO OCMarpuBarOT IpPU IOMOLIM JIYNbl, BBISABISAIOT W 3apUCOBBIBAIOT XJIOPO3bI, HEKPO3BI
KOHYMKOB XBOMHOK M BCEH IOBEPXHOCTH, HX IPOLEHT M Xapakrep (TOYKH, KparmdarocTh,
MATHUCTOCTh, MO3aUYHOCTD). Yalle BCEro MoBpeXIAI0TCS CaMble YyBCTBUTENIbHbIE MOJIObIE UIVIBL.
IIBeT mnoBpexIeHUM MOXKET OBbITh CaMbIM pa3HbIM: KpPacHOBAaTO-OypbIM, KEITO-KOPUYHEBBIM,
OypOBaTO-CU3bIM, - U 3TH OTTEHKU SIBJIAIOTCS MH(POPMATUBHBIMU Kau€CTBEHHBIMU IIPU3HAKAMHU.
b.U3mepstoT uIMHY XBOM Ha MoOere mpouuioro rojia, a Takke ee MWUPHUHY (B CepeJuHE XBOMHKHU)
IIPY IOMOIIY U3MEPUTEIbHOM JIynbl. [IpenBapuTenbHo UCIIONB3Ysl MUJUIMMETPOBKY, YCTAHABINBAIOT
neHy aenenus aynsl. [loBropHocts 10-20-kparHasi, T.K. OMOMETpHYECKHE NPU3HAKUA IOBOJIHHO
U3MEHYUBBI.
B.YcranaBnuBaroT NpONOIKHUTENBHOCTh JKU3HM XBOM IYTEM IPOCMOTpa MOOEroB ¢ XBOEH IO
MYTOBKAaM.
I'Boruucnstor maccy 1000 mTyk aGCOMIOTHO CyXHMX XBOMHOK. J[JIs1 3TOr0 OTCUMTHIBAIOT 2 pasa 1o
500 mTyK XBOMHOK, MX BBICYIIMBAIOT B TEPMOCTare J0 aOCONIOTHO CYXOTrO COCTOSIHUS H
B3BEILIHBAIOT.
J.COmmxeHHOCTh XBOMHOK. B pesynbrare yxyamieHusi pocta modera B 3arpsi3HEHHOW 30HE MyYKH
XBOMHOK Ooiiee cOmmkeHsl U Ha 10cMm moOera ux Gonblie, yeM B yucTOi 30He. OTMmepstoT 10cm
nmobera MpOILIOr0 To/la W TOJCUYUTHIBAIOT YMCIO XBOMHOK. Ecnmu moGer menbine 10cM, moacuer
BEZIETCsI 110 CYLIECTBYIOLIEH IIMHE U niepeBoanuTcs Ha 10cm.
Bo Bcex ciyyasix u3MepeHuil BBIBOIUTCS CPEIHEE.

Cxema 3anucu pe3ylibTaToB U3MEPEHUH XBOU

2. U3yuenue nobezos.
A M3MepsIoT JUIMHY IPUPOCTa Ka)kI0ro o/, HauWHas OT MOCIEIHET0, ABUTAsCh MOCIEN0BAaTEIbHO
10 MEXJIOY3JIUSIM OT TOZ1a K TONY.
b.YcranaBnuBaloT TONIIMHY OCEBOTo 1obera (Ha mpuMepe ABYXJIETHETO).
B.B mecTax MyTOBOK IOACYMTHIBAIOT BETBICHUE, BEIBOJUTCS CPEIHEE.
I"Ha nmoGerax ycTaHaBIMBalOT HAJIMYME HEKPO30B, TOUEUHOE WM APYTroil GopMbI OTMHUpaHHE KOPBI.
3. U3yuenue novex.
A.IToacuuThIBalOT YUCIIO CPOPMHUPOBABIINXCS MTOUYEK, BHIYUCIISIOT CPETHEE.
b.M3Meps10T [UIMHY U TOIIUHY ITOYE€K U3MEPUTEIBHOU JIYIION.
Cxema 3armcH pe3yibTaToB U3MEPEHHUI 0OETOB U MOYEK

Mecto JlmmHa TonmuHa BerBnenue, | Yucimo JlmuHa Tommuuaa
B3SITHS OCEBBIX OCEBBIX T MMOYeK, T | HOYKH, MM | IIOYKH, MM
o0CroB, o0eros,




CM MM

4.5.0yenka cocmosinusi OKpydicarowel cpedvbl NO HAIUYUIO, OOUNUIO U PA3HOOOPA3UIO0 BUO08
JUMAUHUKOS (TUXEHOUHOUKAYUSL).

Ouenp WHGOPMATUBHBIMU OHOWHIUKATOPAMU COCTOSHUSI BO3AYILHON Cpelbl M €€ H3MEHEHUA
SIBIISIIOTCS HHU3IIME PACTCHUS: MXU W JHUIIAWHUKH, KOTOPHIE HAKAIUIMBAIOT B CBOEM CIIOCBHIIE
(Tayuiome) MHOTHE 3arps3HHUTENH. JIMImalHUKK O4YeHb HeTpeOoBaTeNbHbI K (hakTopaMm BHEIIHEH
Cpellbl, OIHAKO ISl CBOEr0 HOPMAaJIbHOTO (PYHKIIMOHUPOBAHUSI OHU HYXKJIAIOTCS B UUCTOM BO3JYyXE.
OcobeHHO OHM YYBCTBHUTENBHBI K CEpPHUCTOMY ra3y. Hayynoe nampaBieHue OMOMOHHMTOpPHHTA 3a
COCTOSTHMEM BO3IYILITHOM CpeJibl MPU MOMOIIH JIMIIAHHUKOB Ha3bIBACTCS TUXEHOUHIUKAIIUEH.

Xox paboTBhl.

Tpancekty mmuHOM B 2-3KM  ymOOHO  pa3MECTUTh  MEPHEHAUKYISIPHO  HACHIIICHHOU
aBTOTPAHCIIOPTOM 3aropoAHON J0pore, NPHUMBIKAIOMIEH K JIECHOMY MAacCHBY, COCTOSIIEMY W3
HEOOJBIIOTO Pa3HOOOpa3us JAPEBECHBIX BHUAOB (HAaImpUMEp, COCHA C MPHUMECHhIO Oepe3bl WU
IyOOBOTO HAaCaXJICHUsS ¢ IPUMEChIO KiieHa). E€ pa3OuBaroT Ha psj ydacTkoB: 1)Bozie goporu; 2) B
100m; 3) B 300M; 4) B 500Mm; 5) B 1000m; 6) B 2000-3000M ot moporu. Ha kaxxgom ydactke
3aKJIaBIBAIOT MPOOHBIE IUIOMAAKH pazMepoM 20%20M, 50x50m, 100x100 (B 3aBUCUMOCTH OT IICIIH
WCCIICIOBAaHUS U Pa3PEKCHHOCTH HACAKICHHS).

Ha xaxmoit mpoOHO# mIomaaKe YYUTHIBAIOTCS CIICAYIONINE TapaMeTphl:

a)o0I11ee YucIo BUAOB JIMIIAHHUKOB;

0)cTeneHb MOKPHITHUS CIOEBUILAMU JIMIIAHUKOB KaXJI0TO JIEPEBa;

B)4acToTa (BCTPEYaeMOCTb) KaX/10Ir0 BUA;

I')OOMIIME KaXI0r0 BHJIA.

IIpu 3TOM MOTYT OBITH YHOTPEOJIEHBI CIAEAYIOUINE IPaJalluu:

Orenka YacToTa BCTpEYaeMOCTH CTerneHb MOKPHITUS

1 Ouensb penkas OueHb HU3KAA

2 Penxas Huskas

3 HeGompmras Cpennsist

4 bonpmas Boabmas

5 OueHb BBICOKAs Ouyenr OonbIIas
(BcTpeuaercs Ha
00JIb-IIIMHCTBE JIEPEBHEB)

B kpaTkoBpeMeHHON CTyJIeHUYeCKOW MNpakTHKe HH()OPMATUBHOCTH 3aHATHUS MOXKET OBbITH
COKpAIIleHa 10 OIPEAETIECHHUS O0IIEero KOJIMYEeCTBA BUIOB U CTETIEHH MOKPBITHS AEPEBHEB.
Bnusinue 3arpsizHeHUs cpebl Ha BCTPEYaeMOCTh JIMIAHUKOB
(cocraBieHa 1o paboTaM MHOTHX aBTOPOB)

30Ha Yacrora BCTpedaeMOoCTH 3arpsi3HeHue Onenka

3arpsis- JUIIaiHUKOB BO3[lyXa  CEpPHUCTBHIM | 3arpsA3HEHUS

HEHUs ra3oM, MI' Ha Ky0.M

1 Jlumraiinukn  Ha JgepeBbsiX W Ha | bomeme 0,3-0,5 CuibHOE
KaMHSX OTCYTCTBYIOT 3arpsi3HEHUE

2 JInmaitHukn Takxke OTCyT-CTBYHOT Ha | Oxono 0,3 JloBonbHO
CTBOJIaX JE€peBbeB M KaMHsiX. Ha CHJIbHOE

CEBEpHON CTOpOHE

JlepeBbeB M B 3aTEMHEHHBIX MeCTaX
BCTpEYaeTCsl 3eJIeHOBa-

TBHIF HAJIET BOJOPOCITH TIEBPOKOKKYC

3 [lossBnenmne Ha ctBolax u y | O1 0,05 10 0,2 Cpennee
OCHOBaHHS JIepEBHEB cepo-
3CJICHOBATBIX TBCPAbIX HAKHUII-HBIX
JIMIIAITHUKOB JICKAHOPBI, (QUCITIH

4 Pa3BuTne HakunHbIX aumaiHu- koB — | He npespimaet 0,05 Hebomnb1ioe




JCKaHOPbl W JPYTUX, BO- JOPOCIH
TUIEBPOKOKKYCa, TIOSIB-

JICHWE  JINCTOBATHIX  JUIIAWHUKOB
(mapmenust)

) IlosiBiieHHE KyCTUCTBIX JIMIIAK- HUKOB | Manoe conepxanue Bosnyx O4YEHb
YUCTBIN

bounouxayus nous.
4.6.0npeoenenue n100opooust noY8sl NoO ee Yysemy u NPOOYKMUBHOCHU PACTEHUI.
OHUM W3 TJIABHBIX NMPU3HAKOB IUIOMOPOIAHON IMOYBKI SBJSICTCS HAJIWYHE B HEH T'yMYCOBBIX
BEIIECTB, KOTOpbIe OOyCIaBIMBAIOT Pa3HYIO OKpacKy mouse. [IouBy MO comep:kaHui0 Tymyca U
I[BETY MOXKHO YCIIOBHO Pa3€IUTh HA CICIYIOIUE KATETOPHH T10 IJI00POJIHIO:

Oxpacka nous Conepxanue rymyca, % Kareropuu

OueHb yepHas 10-15 BricokorymycHasi, 04eHb II10JJOPOJI- Has

Uepnas 7-10 I'ymycHas1, miogopoaHas

TemHo-cepas 4-7 CpenHeryMycHasi, CpeTHEeIIOIOPOJI-Hast

Cepas 2-4 MarnorymycHasi, CpeHEIUIOA0POI-Hast

Caetno-cepas 1-2 MajiorymycHasi, MaJIOIZIOAOPOTHAS

benecas 05-1 OueHp MaJoOrymMycHasi, OUYeHb
MaJIOTIOZIOPOTHAS

[Tnomopoare MOYBBI MOXKHO TaKXKE ONPEACTUTh MO MPOMYKTUBHOCTH PAcTEHHUIl (MeTomoM
o6uorectoB). [[ist 0ObEKTUBHOW OLIEHKHU IIOAOPOIUS TTOYBBI HA/IO UCIOIB30BATh TECTHI C PA3HBIMH
pactenusiMu (He MeHee Tpex). Kakaplii TeCcT mpoBOAUTCS B TPEXKPATHONW MOBTOPHOCTH. T€CTOBbIE
OOBEKTHI: CEMEHa MILIEHUIIbI, OBCA, TUMEHSI, FOpOXa, peauca, BUKH U JIp.

Xox paboThl.

OOpa3upl MOYB C pa3HBIM COAEP)KAHMEM TyMyca pacCMaTpHUBAaIOT IPH PaBHOM OCBEILEHUH,
CPAaBHHUBAIOT C STAJOHHBIM 00pa3IOM, ONPEIENAIOT MX KaTerOpPHUI0 COINIACHO BBINIEHPUBEIEHHON
Tabnuue. 3aTeM 3TU K€ 00paslibl MOMEIIA0T B IJIACTMACCOBBIE MM CTEKJISSHHbIE CTaKaHUYUKU B
TPEXKpaTHOW TMOBTOPHOCTH. KOHTpOIb — YMCTBINA, NPOMBITBIM M IPOKAJICHHBIA PEYHOU IECOK.
[IpenBapuTenbHO MNEPHNEHAUKYISPHO AHY KaXKIOIO CTAaKaHYMKa BCTABJISIOT CTEKISIHHYIO WM
IJIACTMACCOBYIO TPYOOUKY, Yepe3 KOTOPYIO MPOU3BOIAT IMOJIUB MOYBBI OJUHAKOBBIM JJISl ONBITOB U
KOHTPOJII KOJIMYECTBOM BOJbl. OObeM NOYBEHHBIX OOpa3LOB B KaXJIOM COCyAe — HE MEHee
100-150r.

3a 2 — 3 AHS 10 OMBITOB CEMEHA MIIEHUIIbl U JIPYTHX KYIBTYp 3aMauuBaloTce Ha C Y T K U

B B O [l €, 3areM pacKiJaJbIBalOTCSl MUHIETOM 3apOIBIIIEM BBEPX B KIOBETY, HA JHO KOTOPOH
YIOXKEH CIIOW TMTPOCKONMYHOM BaThl, a CBEpXy — JABa cjos (uiIbTpoBanbHOW Oymaru. Cucremy
YBJIQXHSIOT BOAOIPOBOJHON BOAOW JI0 MOJIHOM BIAro€MKOCTH. /ISl 3TOrO HaJl0 HaauTh BOAY IOJ
BaTy, a MOCJe€ €€ BIMTHIBAHUS CIUTh M30BITOK BOABL. KIOBETy HaKphIBAIOT IUIEHKOM, Kpas ee
noAru0aroT MoJ KIOBETY, CUCTEMY CTaBST B TEPMOCTAT 3apojbllIaMH Ha ceBep (3To olecreunBaeT
OoJiee Ipy’KHOE U POBHOE MPOPACTAHUE).

[TpopammmBanue ocymiecTBIseTCS NpU Temieparype 26-27 rpaaycoB A0 pa3Mepa OCHOBHON Macchl
MPOPOCTKOB 5-6MM. 3areM OTOMPAIOT OMHAKOBBIE MPOPOCTKHU (IO AMHE KOJIECONTHIIA), IS YETO UX
NpEIBAPUTENIBLHO HM3MEPSIOT Ha KyCOUYKe MIJIIMMETPOBOM OyMmaru, Ha KOTOPYIO ITOJIOKEHO
npeaMeTHoe creksio. OToOpaHHbIE OJJMHAKOBBIE IPOPOCTKH BBICAKMBAIOT B CTAKAHYUKU C MOYBOM
no 12-13 mTyk Ha OAMHAKOBYIO TIIyOMHY, NpPEABAPUTEIBHO CJAEJIaB NaloYKoi HeOobIIne
yriiyonenusi. UYepe3 HECKONBbKO [HEH, Mocie MNPUKUBAHHUS IMPOPOCTKOB, UX OTOPAKOBBIBAIOT U
ocraBisioT 10 mTyk B crakaHuMke. [IouBy MONMBAIOT ONMHAKOBBIM KOJMYECTBOM OTCTOSHHOM
BOJIOTIPOBOJHOM BOJIBI Uyepe3 TpyOouku. BopoHKH A1 HanMBa BOJBI 1€1aI0T U3 (OJIBIH.

ITocne Toro kak MpOpPOCTKH BHIPACTYT 110 pazmepa 8-12¢M, UX OCTOPOKHO BBIKAIBIBAIOT U3 IOYBBI,
OTMBIBAIOT BOJIOW M OOCYIIMBAIOT (PHIIBTPOBANBHONM OyMaroi. 3areM U3MEpPSIOT JUTMHY TPyOuaroro
JIUCTa U KOPHEBOI CUCTEMBI OTJIEIBHO; MOXKHO UX B3BECUTb.



[Inogopoanie NoYBBI OIPEAENSIOT IO BBICOTE MJIM MACCe MMPOPOCTKOB (II0 OTHOIIEHUIO K KOHTPOJIIO,
koTopbIit mpunuMaetcs 3a 100%). s aToro cocrapiseTcs mkana oneHok. [lousa nmo mnogopoauto
JEJINTCS HA 5 yCIOBHBIX KaT€rOpHid:

1)ouens OeaHast, MaIOIIOAOPOaHAsS — MeCcOK (ycimoBHas orienka — 100%);

2)rouBa O6eHAas1, MaJIOTyMyCHasi, MaJIOILIOJOPOIHAS;

3)cpenHerymycHasi, CpeaHerIo0pOIHAs;

4)rymycoBas, IUI010pO/IHAS;

5)oueHb IUIONOpPONAHAs JUIS JIAaHHOM MECTHOCTH (HalpuMep, BBICOKOTYMYCHBIH THUIUYHBIN

YEPHO3€EM).
Onucanue pe3ynbraToB onbita. Hanpumep, cpequsis BelrurnHa IpopocTkoB Ha necke — ScM (100%),
a Ha odeHb MIogopogHo mouBe — 10cm (200%).Ilpomexyrounsle rpaganuu: |)BeauunHa

npopocTkoB — 6¢M (125%), 2) — 7,5¢m (150%), 3)okono 9cem (175%).

4.7.Kauecmeennoe onpedenenue J1e2Ko- U CPEOHePACmMBOPUMbBIX (POPM XUMUUECKUX IT1eMEHMO8 8

noY8ax 20POOCKUX VIIUY.

[IpucyTcTBHE B MOYBAX JIETKO- M CPEAHEPACTBOPUMBIX COSAMHEHUN MMEET BaXKHOE 3HaYCHHE. DTU

COEIMHEHUS OKa3bIBAIOT PA3HOE BIMSHUE HA pacTeHus.  Xoi paboThl

A IlpuroroBieHre TOYBEHHON BBITSXKKH.

O0pa3zen paHee MPUTOTOBICHHOM MOYBHI (PAaCTEPTOI M MPOCESHHOM) B3BEIIMBAIOT (25T), MIEPEHOCAT

B KOHMYECKYIO KonOouky Ha 100mi, 3anuBaroT 50 M AMCTUIUIMPOBAHHOM BOABI, B30ANTHIBAIOT 15

MUH, OTCTAaUBAIOT 5 MHH, QUIBTPYIOT Yepe3 BOPOHKY CO CKIIQA4aThiM (DHIBTPOM, CIHBAsI PACTBOP

0 CTEKJISIHHOM MaiouKe, HaJuBask KaX/Iblil pa3 HEMHOTO 0oJjiee YeM JI0 MOJIOBUHBI (PHIIBTpPA.2

b.Omnpenenenue xuop-nuoHa.

bepyr B nmpoOupKy 5 M BOAHON BBITSKKM, MOJKUCISIOT a30THOM kuciotod (1-2 kammm) muist

paspyuienusi OMkapOOHATOB, TMPHUOABIAIOT HECKOJBKO Kameidb a30THOKUCIOro — cepebpa,

nepememnBaloT. [1o xapakrepy ocajika XJIOpHOTO cepedpa CyIsT O CoAepKaHUU XOp-HUOHA.
XapakTepucTuKa ocajiKa

Ocanok

Conepxanne Cl, mr Ha 100Ma
BBITSKKH

Conepxanne Cl, r ma 100 T
MOYBEL, %

Bounb1ioit X101beBUIHBIN bonpmre 10 Hecsarteie nonu
CunpHas MyTh 5-10 Cotsle nonu
OmnanecueHnusa 1-0,1 TrICSTUHBIE HOIH

B.Onpenenenne cynbdar-nona.

OunbTpaT BOJHOW BBITSKKM B KOJIUYECTBE 2 MII OTIAMBAIOT B MPOOHUPKY, JAOOABISIOT HECKOIBKO
Karesb KOHIIEHTPUPOBAHHOM COJITHON KUCIIOTHI U 1-2 MJI pacTBOpa XJIOPUCTOTO Oapus.
Cynbdar 6apus BbIMaaeT B BUAE 0EI0r0 METKOKPUCTATUIMYECKOTO OCa/IKa.

XapakTepucTrKa ocajika

Ocazok

ConepxaHue Cyab(ar-MOHOB
(mr Ha 100MJ1 BBITSKKH)

Conepxanue cynb(}ar-mOHOB
(r va 100 r mouBsl, %)

Bonb1ioit OpicTpo ocenaronuii
Ha JTHO

50

JlecsaTeie Jonu

MyTb, nosBisONIAsACA Cpasy

10-1

CorTble n0ou

MeniieHHo MHOSABIIAIONIASACS
crnabas MyTh

1-05

TreICAYHEIE 1OIU

[ .Onpenenenue Kaublus.

OubTpaT BOAHON BBITSKKHM B KOJIMYECTBE 3MJI HAJUBAIOT B MPOOUPKY, MOJKUCISAIOT 1-2 KarmsaMu
10%-noii consiHOM KHCHIOTBI M Jno0aBmsAoT 1,5 — 2 ma 4%-HOro pacTtBopa IIaBEJIEBOKHUCIOIO
aMMOHUS (OKcajaTa aMMOHHS).
ITpu HanM4YMK KanbLus NPOTEKAET peakiys ¢ 00pa30BaHUEM OCAIKA.

XapakTepucTHKa ocajika
‘ ConepskaHne MOHOB KaJIBLIUSA,

| Ocazok ConepxaHue HOHOB KaJIbIIUS,




mr Ha 100MJI BBITSDKKH r Ha 100r mouBs1, %

Bonbiioi, Bemaatommuii cpasy | 50 Hecarsie nonu

Mytb, Beigesomasics mpu | 10 -1 Cortsle 10
MepeMEeITUBAaHUU
Cnabast myTth, BeImesstomascs | 1 —0,1 TrIcstuHBIE HOIU

IIpU CTOAHUUN

J.OnpeneneHue HUTPATOB.

B npobupky nepenocsat 2 Mn ¢unbTpara BOAHON BBITSDKKH M IO KaluIIM J100aBIISIOT PacTBOP
nudeHnnaMuta B cepHoit kucnote. [Ipy Hanmuuuu HUTPATOB PACTBOP OKPAIIMBACTCS B CHHUMN I[BET.
4.8. U3zyuenue cooepacanusi MOKCUYECKUX Geujecms 8 nouge Memooom OUON02UYECKUX TMeCHO8.

Tect Ha npopacTaHue ceMsH XOpOIIO pa3padOTaH U JTaBHO NIPUMEHSETCS JUIsl YCTaHOBIICHUS
BO3/ICHCTBHS  pa3IMYHBIX  (DU3MOIOTMUECKH aKTHUBHBIX BEIIECTB. buojormueckue mpoOsl
MPUMEHHUMBI U JJI1 TOKCUKOJIOTHYECKON OIEHKU Pa3IUYHBIX KOMIIOHEHTOB OKpYXaroliei cpeasl. B
JaHHOU paboTe MpeIoKeHa METOIUKA OIIPEAEIIEHNS TOKCUYHOCTH MTOYBBI.

Xom paboThI.

TOKCMYHOCTh IOYBBI MOXKHO OINPEIENIUTh C IOMOLIbIO OuorecroB. buorectrom Mmoryr
CIIY’)KUTh CEMEHa pelIuca WIH Kpecc-calara, OO0NaJarollhe BBICOKOH YYBCTBUTEIBHOCTBIO K
TOKCHYECKUM BEUIECTBaM U ObICTpOTON mpopactanus. CeMeHa JOIKHBI UMETh BCXOXKECTh U OBITh
BBIPAaBHEHHBIMH 110 BelnuyuHe. i1 onpeneneHus TOKCHYHOCTH MOXHO HCIOJb30BaTh CBEXYIO U
CYXYIO TIOYBY.

C kaXI0ro yyacTKa WJIM BapuaHTa OMbITA COCTABIISETCS CPeIHHUI oOpaszer mMaccoit 1 kr w3
20 nmpoO6. 3arem otBemuBaoT 100 T MOYBHI M B CTEKISHHOW KoibOe cMmemmBaroT ee co 100 mn
BOJIONPOBOAHONW BOAbl. [lOUBEHHYIO BBITSDKKY MOXHO IIOJY4YUTh B30QJITBIBAHMEM CMeECHU
BOJIa-TI0uBa. [0TOBas MOYBEHHAs BBHITSDKKA (PUIIBTPYETCSI Yepe3 CKIaa4arhlii OyMaXKHbIA (QUIBTP B
qucTble KoJObI. [TomyueHHbI QUIBTpaT UCHOIB3YIOT AJIS 3aMauuBaHus ceMsiH. KoHTponeM ciyKuT
BOJIONIPOBOHASI BOAA.

Cemena (200 mTyk) 3aMauyuMBalOT B CTEKJISHHBIX CTaKaHYMKaX B TEYEHHE CYTOK. Jlms
3aMa4MBaHUs HCIONB3YIOT 5 M (uiIbTpara B OMBITE M 5 MII BOABI B KOHTposie. 3aTeM ceMeHa
packianpiBatoT B damku Ilerpy mo 50 mTyk B KaxkAyl0 Ha (UIBTPOBAIBbHYIO Oymary
npopamnuBaloT npu Temneparype 20 rpamycoB B TeueHue 48 wyacoB. [locrme mpopamuBaHus
u3Mepsercs obmas JUIMHA KOpPHEH NMPOPOCTKOB B KaKJOW MOBTOPHOCTH OMbBITA U B KOHTPOJIE.
[IpopocmiuMu CUMTAIOTCS T€ CEMEHA, Y KOTOPBIX KOPEIIOK IPOPHIBAET CEMEHHYIO OO0OJIOUKY.
CpenHsst AMMHA KOPHS B KaXXJIOW MOBTOPHOCTH PACCUMTHIBACTCS MyTEM JENEeHHUs OOIeH JTHHBI
KOpHEH Ha 4YMCJIO MPOPOCIIMX CEMSH. 3aTeM pPAacCUMTHIBACTCS CpeNHAs JIMHA KOpHS U3 4-X
noBTOopHOCTEH. OHA BBIpAXAeTCs B MPOLIEHTaX K JJIMHE KOPHS KOHTPOJBHOTO BapHaHTa, AJIMHA
kotoporo mnpuHumaercs 3a 100%. CHmwkeHHe IMHBI KOPEIIKOB MPOPOCTKOB, MOJYyYEHHBIX B
MOYBEHHBIX BBITSKKAX, MO OTHOLIEHUIO K KOHTPOIK MOXET CIYKHUTh IOKa3aTresleM TOKCHYHOCTH
noyBkl. [louBa cuMTaeTcss TOKCHMYHOM, €CIM yMEHBIIEHHE JJIUHbI KOPHEW B OMNBITHOM BapUaHTE
coctasisieT He MmeHee 20% 1Mo CpaBHEHHUIO ¢ KOHTPOJIEM.

Pe3ynbrarel aHanu30B ynoOHO 3aHECTH B CIEIYIONIYIO TaOIHILY:

OnpeneneHre TOKCUYHOCTU MOYBBI

Bapuant No pacrenuss | nuna JlnuHa JlnuHa JlnmHa
KOPEIIKOB, KOPEIIIKOB, KOPEIIIKOB, KOPEUIKOB,
IIOBTOPHOCTH | IIOBTOPHOCTH | HOBTOPHOCTH | IOBTOPHOCTh
Nel, mm No2, mm Ne3, mm N4, mm

1.Kontposb

Cymma

Cpennee

2.0npIT

(mouBeHHas




BBITS)KKA)
Cymma
Cpennee

5. KonTponbHoe 3aHsATHE TI0 TeMe «MeTofbl OIyHKH pa3HbIX cpell OOMTaHUS C MCIOJb30BAHUKM
PaCTHTEIBHBIX OOBEKTOB.

CamocrosiTesqibHast paboTa

CamocrosaTenbHas paboTa 3aKi04aeTcss B IMOATOTOBKE K  MPAKTHUYECKUM 3aHATUSM IIO
BOIIpOCaM IJid U3y4YCHHS, BBIIIOJIHCHUN 3aIIaHI/II\/JI M0 U3YUCHUIO HAITIAOAHBIX HOCO6Hﬁ, IIOATOTOBKE K
MHUBUAYAJIBHBIM TECTOBBIM MPOBEPOUYHBIM 33JaHHSIM 0 U3YUYEHHBIM TeéMaM (BBIMOIHIIOTCS OCIe
n3ydeHus: TeMbl). /[y BBINOJHEHHSI CAMOCTOSITE/ILHOI PadoThl HEOOXOAMMO MO0JIb30BATHCHA
Y4eOHOH JIMTepaTypoi, KOTOpas MNpeIJoiKeHA B CHHCKe PEeKOMEHJAyeMOHl JHUTepaTrypbl,
KOHCIeKTaMu Jiekuuii, UHTepHeT-pecypcaMu W JAPYrHMH MCTOYHHKAMHU MO YCMOTPEHHIO
cryienrta. Ilocjie u3yueHusi TeMbl JJIsl 3aKpelieHHs] U CHCTEMATH3AalMM 3HAHUMH CTYIeHTbI
AOJIKHBI OTBeTHTh HA KOHTPOJbHbIE BONPOCchl. OTBeTbl HAa BONPOCHI MOIYT OBbITH
BbITNIOJIHEHBI JIM00 YCTHO, 100 MUCbMEHHO, B 3aBUCHMOCTH OT (hOPMBbI KOHTPOJIA.

Bonpocwt ona camonodocomoexu
. MOHUTOPUHT, ypOBHU MOHUTOPHUHTA.
. Kparkast ucropusi OMOMHIMKAIIMOHHBIX UCCIICIOBAHMI.
. DKOJIOTHYECKUE OCHOBBI OMOWHIUKAIIHH.
. Cpena oburanus.
. DKojornyeckue GakTopbl: aOMOTHUYECKUE, OMOTHYCCKHE, AaHTPOTIOTEHHBIE.
. 3aKOH ONTUMYMa.
. Heonno3nayHOCTh neiicTBuA (hakTopa Ha pasHble QYHKINH.
. I3MeHunBOCTH, BapnabenbHOCTh U Pa3HOOOpa3Me OTBETHHIX peakluil Ha JaeicTBUEe (aKTOPOB
CpeIlbl y OTZIETTbHBIX 0C00eH BHUIA.
9. BzaumopeiictBue akropos. [IpaBuno orpaHU4YUBAIOIMUX (PAKTOPOB.
10. [TomynsiTuOHHBIE OCHOBBI OMOWHTUKAIIHH.
11. CtpykTypa MOmyIsLuiA: BO3pacTHas, OIOBast, OMOTUYECKUI TTOTEHITHAI TOMYISIUH.
12. bHOIEHOJIOTHYECKHE OCHOBEI OMOMH KA.
13. Crpykrypa GuoleHo3a.
14. DxocucTeMHBIE OCHOBBLI OMOMHINKAIIUH.
15. Buas!l 1 MeTOABI OMOUHIUKAIIH.
16. BunbI-uHANKATOPBI: pErUCTPUPYIOLINE, HAKATIIMBAIOIIKE.
17. OcHOBHbIE HallpaBlIeHUsI B OMOMHIUKAIIMY BOJIHOMN Cpebl.
18. OcHOBHBIE CBOMCTBA BOAHOMN CPEBI.
19. Dxomorndyeckre 30HBI BOJOEMOB.
20. Dxonmorudeckasi MOPGOIOTHsI BOTHBIX )KHBOTHBIX 1 OMOMHIUKAIUS CPEIbL.
21. ®u3NOIOTUYECKHE alalTallud U UX MOP(OTOTHIECKOE BBIPAKEHHE.
22. Mopdo-huznonornuyeckie aganTaliil K UCHOIb30BAaHUIO KUCIOPOAA WX OMOWHIMKAIIMOHHAS
OIICHKA.
23. Mopdho-pu3nonorndeckux aganTalud K HCIOJB30BAHUIO PA3NUYHOW TMHIMA U HX
OMOMHINKAIIMOHHAS OIICHKA.
24. DTOJIOTNYECKHE OCHOBEI OMOMHUKAIINH,
25. MeToabl KOHTPOJIS 32 COCTOSTHUEM BOJIHOM CPEJibl.
26. MeTo/1bl MOHUTOPHHTA OUOJIOTMYECKUX 0OBEKTOB.
277. buonHMKanys BO3AYIIHON CPEBI.
28. ITapameTphl OLIEHKH KOJOTHYECKOTO COCTOSTHUSA BO3AYIIHOW CPEIbI.
29. MeToasl OMOMHIMKALIMY IOYB.
30. OmpeneneHne 53KOJIOTHYSCKHX OCOOCHHOCTEW TIOYB C TOMOIIBIO PACTEHUN-WHIUKATOPOB
(mmomopoue, 00eCIeYeHHOCTD OMPEAeICHHBIMU JIEMEHTAMMU ).
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31. MuaukaTopbl pa3HOTO BOAHOTO PEKUMa MOYB.

32. aaukanusi KHCJIOTHOCTH TTOYB: alia0(UIIbI, HEUTPODHIIBI.

33. buomHAMKAIMs TOYBEHHBIX MHKPO- M MaKpOAJIEMEHTOB (IIMHK, Melb, MapraHel, KoOajbT,
dbocdop, maramii, Kaymii, cepa, XJao0p, a30T, KaJbIui, 60p).

34. daynucTudeckas OMOWHINKALIUS.

Bonpocul 015 noocomosku k nogepounvim pabomam
Tema: « MOHUTOPHUHT OKPY>KAIOIIEH TPUPOTHON CPEIBI»
1.MOHUTOPUHT, YPOBHH MOHUTOPHHTA.
2.VcTopust OMOMHIMKAITMOHHBIX UCCIICIOBAHU.
Tema: «broMHIMKAIMA HA Pa3HBIX YPOBHAX KUBOTO»
1.Cpena oburanusi.
2.DaKTOphI CPEeIbl.
3.3aKOHOMEPHOCTH JEHCTBUS SKOJIOTUYECKUX (PAKTOPOB.
4.TlonynsiiMOHHBIE OCHOBBI OMOWHAUKAIIHH.
5.BHOLIEHOIOrMYEeCKIE OCHOBBI OMOMH IUKAIUH.
6.DK0CHCTEMHBIE OCHOBBLI OMOMHIMKALIUH.
Tema: «Buasl 1 MeTOIBI OMOMHIUKALIAI)
1.Buasl OMOMHIMKALIUH.
2.00beKTEl OMOUHIUKAIIAH.
3.buonnaukaropsl. Buabl OMOMHINKATOPOB.
4 Metoapl OMOMHINKALIMA OUOJIOTHYECKUX OOBEKTOB.
Tema: «MeToapl OMOMHIMKAIIMY PA3HBIX Cpel OOUTAHUS»
1.Mertonsl OMOMHIUKAIIUHA OUOTEI.
2.BbUOMHIMKAIIMOHHBIE METOABI KOHTPOJIS BO3AYITHOMN CPEIbI.
3.Merozbl MOHUTOPUHTA M1OYB.
4. buouHIMKAIIUS BOTHOU CPEJIbI.

Tucvmennvle 3a0anus K omuyemy no CAMOCMOSMENbHOL pa60me

Tewma: «Onpez[eneHI/Ie YCTOP'I‘IPIBOCTI/I paCTeHI/Iﬁ K BBICOKHUM TEMIICpATypam»
CaMOCTOSTEIIbHBIC 3alaHuA: MOCTPOUTH PAL TCpMOCTOfIKOCTI/I APEBCCHBIX MTOPOA HUJIWM KOMHATHBIX
paCTCHI/II\/'I 110 CTCIICHHU y6BIBaHI/I$I. CZ[GJ'IaTI) COOTBCTCTBYIOIIMUEC BbIBO/IBI.
Tema: «BausiHue coliel TSKEIbIX METaIOB Ha MIa3MOJIN3 IIPOTOILTIa3MbI paCTHTeHBHOﬁ KIICTKHU»

Camocmosimenvuvie 300aAHUA. 3apruCOBAThL CXEMblI ILIa3MOJIM3a W CACJaTrb BbIBOJbI
OTHOCUTEJIBHO ACHCTBHUSA COJIeH OMOTeHHBIX M HEOHMOTEHHBIX TSDKEIBIX METaJNIOB Ha XapaKkTep
IJ1a3MoJIn3a KJICTKH.

6. Kpurepuu oneHMBaHus Pe3y/JibTATOB OCBOCHUS IUCIHUILIUHBI (MOXYJIA)
6.1. OneHo4yHbIe CPeICTBA M KPUTEPUH OLICHUBAHUSA JJIsl TEKYIeH aTTeCTaluu
6.1.1. Kpumepuu oyenusanus ypoeHs 0C80eHUs 3HAHUU 8 OMBEMax Ha 60NPOCHl K
J1AOOPAMOPHBIM 3AHAMUAM U 3A0AHUSX OJI CAMOCMOAMENbHOU padombi.

OHeHI/IBaHI/Ie OTBETOB CTYA€HTA

"Omauuno"” BBICTABIAETCS CTYIEHTY, KOTOpBIM JEMOHCTPUPYET TIPH OTBETE BCECTOPOHHEE,
CHUCTEeMAaTHYEeCKOe M TIIYyOOKOE 3HAHHME Y4YEOHO-TIPOrpaMMHOTO MaTepuajia, yYMEHHE CBOOOIHO
BBINOJIHATH 33/1aHUs, MPEeyCMOTpPEeHHbIe nporpamMmmoil. CBOOOJHO OpUEHTHUPYETCS B OCHOBHOH U
JIOTIOJTHUTENILHONM JIMTepaType, PEeKOMEH/IOBaHHOW MpOrpaMMOM, a TaK e MOKa3bIBaeT YCBOEHHE
B3aMMOCBSI3M OCHOBHBIX MOHATUH JUCHUIUIMHBI M MX 3Ha4YeHUH JuId mpuoOpeTaeMoil mpodeccun,
MpOSIBIIIET  TBOPYECKHE  CMOCOOHOCTM B TMOHUMAHWHM, U3JIOKEHWH U HCIOJIb30BaHUU
yueOHO-TIPOrPaMMHOTO MaTepHaa.

"Xopowo" BbICTaBISIETCA CTYACHTY, KOTOPBIA JEMOHCTPUPYET NPU OTBETE XOPOIIee 3HAHUE
y4eOHO-TIPOrPaMMHOTO MaTepHaja, YCIEIIHO BBIIOIHWI MPEIyCMOTPEHHBIC 3aJaHUs, YCBOWII
OCHOBHYIO JIUTEPATYpy, PEKOMEHJJOBAaHHYIO B Mporpamme. [loka3piBaeT CUCTEMaTHUECKUI XapakTep



3HAHWN 1O JUCHUIUIMHE U CIIOCOOEH K MX CaMOCTOSATEIbHOMY TOIIOJHEHHIO U OOHOBJICHHIO B XOJI€
nanpHenIen yaeOHol padoThl ¥ podecCcrnoHAIbHON NeATETbHOCTH.

"Vooenemseopumenvro" BBICTABISETCS CTYIACHTY, OOHapYKHBIIEMY 3HAHHE OCHOBHOTO y4eOHOTO
Marepuaiia B 00bEME, HE0OXOmMMMOM Ui JalibHEWIed y4€Obl W Tpeactosimeld paboThl IO
npodeccun, CpaBIIsIOLMMCS C BBIITOTHEHUEM 331aHUH, TPEAYCMOTPEHHBIX MPOrPAMMOMA, 3HAKOMBIH
C OCHOBHOH JIMTEPATYpOH, PEKOMEHIOBAHHOM MPOrpaMMOM, JOMYCTHBIINM IOTPEIIHOCTH B OTBETE,
HO 00JIaJaroIM HEOOXOJMMBIMU 3HAHUSMH JJIS1 KX YCTPAHEHHUS IOl PyKOBOJICTBOM IPEIOIaBaTEIs.

"HeyooenemeopumenvHo" BBICTABISETCA CTYIEHTY, OOHapyXKHUBIIEMY MpoOelbl B 3HAHHIX
OCHOBHOTO Y4e€OHO-IPOTPaMMHOI0 MarepHasa, JONYCTUBIIEMY HPUHLUUIHAIBHBIE OMIMOKU B
BBIMIOJTHEHUH TPEAYCMOTPEHHBIX MPOrpaMMOM 3aJaHUii, HE O3HAKOMHUBIIEMYCS C OCHOBHOM
JUTEPaTypoi, MPEAYCMOTPEHHOH MpOrpaMMOi, M HE OBIAJAEBIIEMY Oa30BBIMH 3HAHHUSMH,
MPEIYCMOTPEHHBIMH 10 TaHHOW AUCLUUIUIMHE M ONPEACIEHHBIMU MPEIMETHBIMU YMEHHSIMH.

Camocmosmenvuas paboma
Bonpock! 1715 MOATOTOBKH K KOHTPOJIBHBIM PabOTaM:
Tema: « MOHUTOPHUHT OKPYXKAIOUIEH MPUPOAHOMN CPeab»
1.MOHUTOPUHT, yPOBHY MOHUTOPHUHIA.
2.Mcropus OMOVHINKAIMOHHBIX UCCIIETOBAHUMA.
Tema: «buouHIUKAIMS HA PA3HBIX YPOBHSX KUBOTOY
1.Cpena oburanus.
2.DaKTOphI CPebI.
3.3aKOHOMEPHOCTH JEHCTBUS SKOJIOTUYECKUX (PAKTOPOB.
4. TlonynsiMOHHBIE OCHOBBI OMOWHAUKAIIIH.
5.buotieHoIOTHYECKUE OCHOBBI OMOMHAMKAIUH.
6.DK0CcHUCTEMHBIE OCHOBBI OMOMHIUKAIIUH.
Tema: «Buasl 1 METOIBI OMOMHIUKALII
1.Bunbl OMOMHAMKALINY.
2.00beKTEl OMOUHIUKAIIAH.
3.buonnaukaropsl. Bunbl OMOMHIUKATOPOB.
4. Metoapl OMOWHINKAIINN OUOIOTUYECKUX 0OBEKTOB.
Tema: «MeTtoapl OMOMHIUKAIIMK PA3HBIX CPEl OOUTAHUS
1.MeToapl OMOMHANKAIIMHA OUOTHI.
2.BbUOMHIMKAIIMOHHBIE METOABI KOHTPOJIS BO3AYIITHOMN CPEIBI.
3.MeTtozbl MOHUTOPUHTA MTOYB.
4. bUOMHIMKAIINUS BOTHOU CPEJIbI.
Ipumep xonmponvHol pabomuol
1 sapuanm
1.Jare ompenenenue OuomHaukanuu. Buael OwouHgukanuu. buoungukatopsl.  Bumsl
OMOWHINKATOPOB.
2.3akoH B3anMOEHCTBUS (DaKTOPOB.
3.buonHAMKaIMsl HA OPTaHU3MEHHOM YpPOBHE.
2 sapuanm
1.Jlate ompeneneHre SKOJIOTHYECKOMY MOHHTOPUHTY. Buabl MoHuTopuHra. OCHOBHBIE 3a7auu
MOHHUTOPUHTOBBIX UCCIICIOBAHUMN.
2.3aK0H ONTHMYMa.
3.buonHauKaIys Ha KJIETOYHOM U CYOKJIETOYHOM YPOBHSIX.
Kpumepuu oyenusanusa koumponvruix pabom

- oueHka "omauuno'’ BpICTABISAETCA CTYAEHTY, KOTOPHI NPaBUIbLHO OTBETHJI HAa BCE
MpEAJIOKEHHbIE 3aJlaHusl, IO0Ka3ajd NIyOOKOe 3HaHUE H3y4aeMoro Yy4eOHO-IIPOrpaMMHOIO
Marepuana.

- OIeHKa "Xopouto' BbICTABISETCS CTYNEHTY, KOTOPBIN MpaBuibHO oTBeTHII Ha 80%-90%



MPEUIOKEHHBIX  3a/laHuil, OOHapyXWJI B OCHOBHOM TIOJIHOE 3HAaHUE Y4EOHO-TIPOTPAMMHOTO
Marepuara.
- OlleHKa "'yooenemeopumenvHo' BbICTABISAETCA CTYAEHTY, KOTOPBIM MPaBUJIbHO OTBETUI
Ha 50%-60% npeninoKeHHbIX 3alaHui, OOHAPYKUBIIEMY 3HAaHUE OCHOBHOIO y4eOHOro Marepuaa
B 00b&MeE, HEOOXOIMMOM 151 TabHeimeil yuéon
- OlIcHKa ""HeydoeiemeopumenvHo’ svicmasnsiemcs cnyoeHmy, NPAsUIbHO OMEemul Ha
40% npeonodcenHblX 3a0aHUll, Ul 8000Uie He OmEemul NPAGUILHO He HA 00HO 3a0aHue, U
o0OHapyscusuiemy npobenvl 8 3HAHUAX OCHOBHO20 YUEOHO-NPOCPAMMHO20 MAmMepuaa.
Bonpocvl  camonoozomosxu:
. MOHUTOPUHT, YDOBHH MOHUTOPHHTA.
. Kparkas uicropust OMOMHIMKAITMOHHBIX UCCIICOBAHU.
. DKOJIOTUYECKHE OCHOBBI OMOMHAUKALIHUH.
. Cpena oburanusl.
. Dxonoruyeckue (HakTopbl: abMOTUYECKHUE, OMOTHYECKHUE, aHTPOIIOTEHHBIE.
. 3aKOH ONTUMYMa.
. Heogno3nauHocTh feiicTBust pakTopa Ha pa3Hbie (YHKIIHH.
. I3MeHunBOCTH, BapnaOelnbHOCTh U Pa3HOOOpa3ve OTBETHBIX peakUui Ha JeicTBUE (PaKTOPOB
Cpelbl y OTENbHBIX 0co0el Bua.
9. BzaumopeiictBue hakropos. [IpaBuiio orpaHUYIUBAOIINX (AKTOPOB.
10. [TomynsiimoHHBIE OCHOBBI OMOWHTUKAIINH.
11. CtpykTypa nomyisiuuid: BO3pacTHas, MoJI0Basi, OMOTMYECKUH MOTEHIUAIT TIOMYIIALUH.
12. bruoneHoIornuecKkue OCHOBBI OMOWH MKAITHH.
13. Crpykrypa GuoreHo3a.
14. DxocucTeMHBIE OCHOBBLI OMOMHINKAIIUH.
15. Buasl 1 MeTonsl OMOMHIUKALINH.
16. Buabl-uHAMKATOPBI: PETUCTPUPYIOIINE, HAKATUIMBAIOIIIUE.
17. OcHOBHBIE HallpaBlieHUs] B OMOWHINKAIINHA BOIHOMN CpEIbl.
18. OcHOBHbIE CBOMCTBA BOAHOMN CPEIBI.
19. Dxonoruveckue 30HbI BOJOEMOB.
20. Dxonmoruyeckasi MOPGOIOTHS BOIHBIX )KUBOTHBIX M OMOMHIUKAIUS CPEIbL.
21. ®u3nonoruvecKue aanTaliui U uX MOpQoIOruieckoe BoIpakeHue.
22. Mopdo-husznonorndyeckie aganTali K UCHOIb30BAaHUIO KUCIOPOAA WX OHOWHIMKAIIMOHHAS
OLICHKA.
23. Mopdo-pu3nonornyeckux ajanTalud K HCIOJNB30BAaHUIO Pa3NUYHOW MHIMU H X
OMOMHIUKAITMOHHAS OILICHKA.
24. DTOJIOrHYECKAE OCHOBBI OMOMHIUKALINH.
25. MeToabl KOHTPOJIS 32 COCTOSTHUEM BOJHOM CpEbI.
26. MeTo/ibl MOHUTOPHHTA OUOJIOTHYECKIX 00BEKTOB.
277. buonHuKanys BO3MyIIHOW CPEIbI.
28. [TapameTppl OLIEHKH 3KOJIOTHYECKOTO COCTOSIHUS BO3AYIIHOM CPEJIbI.
29. Metoibl OMOMHIUKAIIUN TIOYB.
30. OmnpeneneHue HKOJIOTMUECKMX OCOOEHHOCTEH IIOYB € MOMOUIbIO PACTEHUN-WHIUKATOPOB
(mnopoponue, 06ecneyeHHOCTh ONPEAEICHHBIMU YIEMEHTaMH).
31. Maaukaropsl pa3HOTO BOJHOTO pEKUMa TOYB.
32. lanukanus KUCIOTHOCTH MOYB: allu0(HIIbI, HEUTPO(UITBL.
33. buowHaMKaIMs TOYBEHHBIX MHKPO- W MAaKpOIJIEMEHTOB (IIMHK, MeIb, MapraHel, KOoOajbT,
dbocdop, Mmaruuit, Kanuii, cepa, XJop, a3oT, KaJIbIHii, O0p).
34. Gaynuctuyeckasi OMOMHIUKAIIHSL.
ITucvmennvle 3a0anus Kk omyemy no CAMOCMOAMENbHOU pabome:
Tema: «OnpeneneHue yCTOWUMBOCTH PACTEHUI K BBICOKMM TEMIIEpaTypam»
CaMocTosTeNbHbIE 3a/laHUs: MOCTPOUTH PSi TEPMOCTOMKOCTH APEBECHBIX MOPOJA MJIM KOMHATHBIX
pacTeHuii 1o creneHu yobiBanus. Caenarh COOTBETCTBYIOIINE BEIBOIBI.
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Tema: «BnustHue coeil TSHKENBIX METAJUIOB HA TUIA3MOJIU3 NPOTOIUIa3Mbl PACTUTEIIBHON KIETKU»
CamocrosiTeNbHBIE 3aJaHus: 3apUCOBATh CXEMbl IUIA3MOJIM3a M CAEJIaTh BBIBOJABI OTHOCUTEIBLHO
JCHCTBUS COJIe OMOTEHHBIX U HEOMOTCHHBIX TSHKEIBIX METAJIJIOB HAa XapaKTep TIa3MOJIN3a KIETKH

Texkyuuii KOHTPOJIb OCYIIECTBJISIETCH MOCPEACTBOM KOHTPOJIbHBIX (IPOBEPOYHBIX) PadoT MO
BONPOCAaM /ISl IPOBEPKH 3HAHUI CTYIEeHTOB Nepel NPAKTHYeCKUMH 3aHATHSIMU.

6.2. Oyenounvie cpeocmea u Kpumepuu OUeHUGAHUA OJ151 RPOMENHCYMOYHOU ammecmayuu
6.2.1. 3a4er (6 cemecTp)

IIpoMesKyTOYHBII KOHTPOJIb OCylllecTBIsAeTC B GopMe 3a4era (6cemecTp), C y4eTOM y4acTus
CTYIEHTAa BO BCeX BUAAX padoT:

- TocelnleHue 3aHATHI;

-BbINOJIHEHHE CAMOCTOAATEIbHOI padoThl U BeleHue padoyeil TeTpaau;

-OlleHKA MUCbMEHHbIX KOHTPOJIbHBIX PaldoT;

-y4acTHe B IUCKYCCHSX.

Kpumepuu oyenueanus:

«3auyTeHO0» BBICTABIISICTCS CTYJICHTY, KOTOPBIi:

- BBITIOJTHUJI BCE MTPAKTHUECKHE PabOThI;

- HanmucaJl KOHTPOJIbHBIE Pa0OTHI Ha OLIEHKY HE HUXKE «YIOBJICTBOPUTEIHHOY;

- aKTHBHO paloTall Ha NPAKTHUYECKHX 3aHATUSAM IMpPH OOCYXKIEHUU TEKYIIUX TEM IIO0
M3y4aeMOMY IIPEIMETY; OTBEThI OLIEHUBAJIMChH HA OLICHKY HE HUXKE «YJIOBJIECTBOPUTEIBLHOY.

«He 3a4TeH0» BBICTABISAETCS CTYAEHTY, KOTOPBIN:

- BBITIOJTHIJI HE BCE MPAKTUYECKHE PaOOThI

- WJIM HAIKMCaJl KOHTPOJIbHBIE pa0OThI HA OIICHKY HIDKE «YIOBICTBOPUTEIIHHOY;

- WUJIU HE aKTUBHO paboTasi Ha MPAKTUYECKUX 3aHSATUSIM MPU OOCYKIEHUU TEKYIIMX TeM IO
M3y4aeMOMY MPEAMETY; OTBETHI OLICHUBAJINCH HA OLIEHKY HUXKE «yJOBIECTBOPUTEIIHHO.

7. IlepedyeHb OCHOBHOM M IONIOJHUTEILHON y4eOHO JIUTepaTyphbl
7.1.CrIncoK OCHOBHOM JIUTEPATypBHl:
1.Kapramer A.I. buonHauKaimoHHbIe METOABI KOHTPOJISI OKpykaromen cpeasl: yd. ITocoOue

ans - BysoB/  A.'Kaprames. - Mockaa: Wzn-eo  IOpaiir, 2021. - 138c.
https://urait.ru/book/bioindikacionnye-metody-kontrolya-okruzhayuschey-sredy-479072
2. TwotukoB C.®D. buomorndeckuii MOHHTOPUHT. lcrmonb30BaHWE JTUKWUX JKABOTHBIX B
OnoreoxuMuyecko MHAMKAMK: yu-K A By3oB/ C.D.TrotukoB. - MockBa: 13-Bo Opaiit, 2021. -
230c.https://urait.ru/book/biologicheskiy-monitoring-ispolzovanie-dikih-zhivotnyh-v-biogeohimiches
koy-indikacii-448525

7.2.CIMCOK TONOTHUTEIBbHON JTUTEPATypPhI
1.AnnpeenkoBa M.B. buonnnukanus kadectBa cpenpl. KpaTkuil KOHCHEKTIEKIMM IJI CTYIEHTOB
€CTECTBEHHO - reorpaguueckoro gaxynsrera. — Cmonenck: CITIY, 2004. — 44 c.
2.Ammxmuna T.f1. Pa3paboTka MeTo10B GHOIIOTMUECKOTO MOHUTOPUHTA TEXHOT€HHBIX TePPUTOpUIA //
Hcnonp30Banme 1 oxpaHa IpUpoaHbIX pecypcoB B Poccun. — 2013.Nel. C.29-35.
3Jlarpimenko  K.JII.  MoHMUTOpPUHT  3arpsi3HEHUs  OKpyXKamomied cpeapl //  MockoBckuit
NOJUTEXHUUYECKUI yHUBepcuTeT I. Mocksa. FOpaiit. 2018r. Kox 413748
4 Menexoa O.Il. buonormyeckuii  KOHTpPOJIb  OKPY)KAIOMIEH  cpeapl: buomHaukamus u
ouorectupoBanue.// M., Akagemus, 2010.

7.3. [lepeueHs pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH “VHTepHeT”
1.06pa3zoBarensubIii optai http://fatpoint.ru.
2..http://www.naturemed.ru/archives/4
3.www. gnphu.ru — TocynapcTBenHas Hay4dHas remarorundeckas ouonuoreka um. K.JI. YimmHckoro
Poccuiickoit akagemun 00pa3oBaHMUsL.



https://urait.ru/book/bioindikacionnye-metody-kontrolya-okruzhayuschey-sredy-479072
https://urait.ru/book/biologicheskiy-monitoring-ispolzovanie-dikih-zhivotnyh-v-biogeohimicheskoy-indikacii-448525
https://urait.ru/book/biologicheskiy-monitoring-ispolzovanie-dikih-zhivotnyh-v-biogeohimicheskoy-indikacii-448525
http://fatpoint.ru/
http://www.naturemed.ru/archives/4

4.IPRboOKS — anektpoHHast OnbimmoTeka.

5.Caiit BO3 —htth://www.who.int.ru

6.Caiir I'ockocrara — http//www.Gks.ru

7.Caiit PocniorpebHamzopa — http://www.Rospotrebnadzor.ru
8.Caiit Pocnipupomnnamzopa — http:// www.rpn.gov.ru

8.MarepuaibHoO-TeXHHYeCKOe o0ecneyeHne
- OeCIIPOBOIHOW MHTEPAKTHBHBIN TTAHIIET;
- HoyTOyK HP;
- MYJIETUMETUHHBIN nipoekTop BenQ (ayx. 65)
- HoytOykx HP 530 CM-530;
- mpoekrop Vivitek 1557W,
- 9KpaH HacTeHHEIN ProScreen (aym. 61)
- CIICIMAJIBHBIE CTOJIBI C MOJICBETKOM Il PA0OTHI C MUKPOCKOTIAMHU;
- Mukpockons! MBP-1;
- mukpockonsl MBC-9;
9.IIporpamMHoe obecnieyenune

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuneH3us
66975477 ot 03.06.2016 (6eccpouno).

Ob6yuaromumcst obecrieden goctyn Kk OBC  «Opaiity, DBC «IPRbooks», noctym B
ANEKTPOHHYI HWH(POPMAIMOHHO-00pa30BaTEIFHYI0 Cpelly YHUBEPCHUTETa, a TaKXkKe JOCTYIl K
COBPEMEHHBIM PO EeCCHOHAIBHBIM 0a3aM JaHHBIX ¥ WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMAaM.
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