[porpamma 31eKTMBHOIO Kypca
« — XO351H CBOEN MNaHETbI»

O. A. Mukyposa

MosicHuTenbHaA 3anucka

[Ipeanaraemslii Kypc npenHa3HadeH Ui yJamxcs 9 kiac-
COB.

JlaHHBIA KypC ONMpAaeTcss Ha 3HAHUS U yMEHUs, IOJY-
YEeHHbIE MIKOJbHUKAMH MPU U3yUE€HHUHU IKOJOTUH, XUMUHU
B 7— 9 Knaccax.

[pn u3yueHnn TOro Kypca yJammecs: IpHoOpeTaroT Teope-
TUYECKHE 3HAHWSA W OCHOBHBIE YMEHHS, HEOOXOIMMBIC LIS
OCYIIECTBIIEHNS XMUMUYECKOT0 KOHTPOJIS 32 COCTOSITHUEM OKpY-
Karomel cpenpl. ITH 3HaHUS U YMEHUS MOTYT BIIOCIIEICTBUU
WCIIOB30BaThCsl B pa3HbIX cdepax AESTENbHOCTH, CIOCOOCTBO-
BaTh Pa3BUTHIO MHTEpEca K Hay4yHOH paboTe, MOCTYIUICHHIO B
BY3bl Ha (DaKyJIbTETHI IKOJIOTHMYECKOr0 NpoQuiis, a TIaBHOE,
CBITPAIOT HEMAJIOBAYXKHYIO POJIb B (POPMUPOBAHUH DKOJIOTHYE-
CKOH KyJIbTYPBI, O4CHb HEOOXOAMMON B COBPEMEHHOM MHUpE.

Ienu xypca:

(hopMUpOBaHHE IKOJIOTHYECKOTO MBIIILTCHHS.

3aodauu Kypca:

* COPHEHTHPOBAThH B BHIOOPE MPOGUIIS;

* cdopMUpOBaTh MPEACTaBICHHE O JeATEbHOCTH JabopaH
Ta-3KOJIOra, XMMHUKa-T1abopaHTa, 0 HAMpaBJICHUSIX U METOJIaX
WCIIOJIb30BaHUS XUMHH B 3KOJIOTHH;

* chopMHpOBaATh HABBIKK MPOBEACHHS XUMUUYECKOTO aHa
JI3a OKpY’Karoulei cpenpl;

*  pacIIMpUTH NPENCTAaBICHHS O IPUMEHEHUU XUMHUU;

* ($opMHPOBATH y MIKOJIBHUKOB OTBETCTBEHHOCTH 32 TY CO
LHUAIBHYIO U IPUPOJHYIO CPENy, B KOTOPOI OHU XKHUBYT.

YcnemHocTh U3ydeHus: Kypca MOXKHO OIIEHMThH 110 OTde-
TaM, COCTaBJICHHBIM Ha OCHOBE JIAOOPATOPHBIX PabOT, MpoBe-
JIEHHBIX AKCKYpPCHH, 10 BBIOIHEHHBIM NpoekTaM «McTouHu-
Ku 3arpsHenns ropona Tombarriy', «He py6u cyk, Ha KOTO-

W mro60ro HacelleHHOTO MYHKTA.
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poMm cuguiby, «I'opox MOed MedThl», NPEACTABICHHBIM Ha
KOHKYPC, 110 COPMHUPOBAHHOCTH YMEHHUI M HABBIKOB.

B nmporpamme maTepuan crpymnmnupoBaH 1o TeMaM B COOT-
BETCTBHH C JIOTHUKON MOCTPOEHUS, HAUWHAs C TEOPETHUYECKOTO
M3y4eHUs BUJOB M HCTOYHHKOB 3arpsi3HEHMs, 3aBepIas mpo-
Be/IeHHEM JTa00paTOPHBIX MCCIEAOBAHUN BOJBI, TIOYBBI M BO3-
JlyXa B uepTe ropoza.

Kypc paccunran Ha 18 yacoB, U3 HUX JieKuuu — 3 yaca,
nabopaTopHbie paboThl — § YacoB, SKCKypcun — 4 vaca, Mmpo-
eKTHasl IeITeNbHOCTh yJalmxcs — 3 Jaca.

CopgepxaHue Kypca

Tema 1
UCTOYHNKN XMMHU4ecKoro
3arpsisHeHusi atmocdepsbl (5 4)

OO6mue mpencTaBieHuss 0 XUMHYECKOM 3arpsS3HEHUH OK-
pyxatomieii cpenbl. [IpOMBIIUICHHBIE MCTOYHUKHA XHMHUYE-
CKOTO 3arps3HeHHs aTMocgepbl. TpaHCHIOPTHBIE 3arps3He-
Hus. CoemuHeHus cepwl, hocdopa, azora. ['aymorensl, 030H,
(dpeonsl. Okcuapl yriepojaa U yrieBoaopossl. CerneH, Tshke-
nple Metaiiel. [lectunmnel B Onocdepe. PagnoaktuBHbie 0OT-
XOJIbI ¥ BEIOPOCHI.

Tema 2
MeToabl uccneaoBaHUs NOYBI,
BOAbIl, Bo3ayxa (7 Y)

CoBpeMeHHbIE METOJIWKH HCCIICIOBAHUS TIOYBBI, BOJIBI,
BO3/lyxa. AHAJIM3 TIOYBBI, BOJBI U BO3JlyXa Ha COJCpPIKaHHUE Me-
XaHUYECKHX MpHUMecel, HUTpaThl, (hochaThl, KapOOHATHI, 3aCO-
JICHHOCTbD IMOYBLI U BOABI, Ha COACPIKAHUC TSKEIIbIX MCTAJUIOB.

Tema 3 AHanms
noussl (5 v)

Ilpakmuueckas paboma Ne 1. OnpeneneHue MexaHH-
YECKOT'0 M MUHEPAJIbHOTO COCTaBa MOYBHL. [Ipakmuueckas
paboma Ne 2. Onpenenenune pH mourwl. [lpaxmuuecxas
paboma Ne 3. UccrenoBaHre MOYBbLI HA 3aCOJICHHOCTh, OII-
peleneHre OTHOCUTEIBHOIO KOJIMYECTBA TTOYBEHHBIX HUTPA-
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docha



TOB, COJCp)KaHHE TSDKENIBIX METaJUIOB. [Ipakmuueckas
paboma Ne 4. OT6op poO MOYBHI HA NIKOJILHOM Y4YacTKe, B
Jiecy, y Iocce.

Tema 4
HccaenoBanue Bo3ayxa (3 u)

Ilpakmuueckas paboma Ne 5. WccrnenoBanue 3arpss-
HEHHOCTH BO3JyXa TOPOACKUM TpaHcmopToMm. [Ipaxmuue-
ckas paboma Ne 6. VccnenoBaHue Bo3ayxa Ha COJIepKaHUC
TBEPIBIX NpuMecen. [lpaxmuueckas paboma Ne 7. Uccne-
JIOBaHHE OCAJIKOB (JIOXKJIsl U CHEra) Ha KUCJIIOTHOCTb.

Tema S Bopa,
KOTOPYIO MBI IbeM (3 u)

DKcKypcus Ha Oeper peku U 0T0op mMpod BOJIBL

Ilpakxmuueckas paboma Ne 8. VccnenoBanue BOJbl Ha
KHCJIOTHOCTh, Ha COJIEpXKaHUE HUTPATOB, (ochaTor, HedTe-
MPOTYKTOB.

Tema 0 Ucrounukn
3arpsi3HeHus ropoaa (7—2 u)

3amura npoekToB: «VCTOUHMKHM 3arps3HEHHUs Topoaay,
«He py0Ou cyk, Ha KOTOPOM CHUAWTIBY, «[ 0poa MOei MeuThD.

TpeGoBanus Kk pe3yjbTaTaM 00y4eHH s

ITocne u3yuyeHus 3MEKTUBHOIO Kypca «fI — XO0358uH CBOEi
MIJIAHETBD yuauiuecs 00aHCHbL:

3HAmMb OCHOBHBIC MOHSATHS SKOJOTUU (Cpela oOuTaHuUs,
9KOJIOTHYECKrEe (aKTOphl), MOHITHE CTENEHH TUCCOIMAINN
BO/JIbI, BOJIOPOJIHBIN NOKa3aTenb pH, BUIBI XUMHYECKOTO 3a-
TPSA3HEHHS OKPY)Kafolleld cpelbl; MPOMBIIUIEHHbIE NCTOYHH-
KU 3arpsi3HEHHS, OCHOBHBIE METO/bI KaueCTBEHHOI'O0 U KOJIHU-
YECTBEHHOTO aHANM3a MOYBBI, BOABI M BO3/yXa; MPUHAIIEK-
HOCTh BENIECTB K pas3IMYHBIM KiaccaM COEIWHEHWUH U
XapaKTepHU30BaTh X CBOKMCTBA B CBETE TEOPHH DIIEKTPOIHUTH-
YeCKOH JMCCOIMAINN, Ka4YeCTBEHHbIC PEaKIIMM Ha KaTHOHBI
TSDKEIBIX METaJUIOB (CBHMHIA, TUHKA, MEAW U T. [.), KayecT-
BEHHBIE PEeaKIMU HAa aHUOHBI (HUTpAT, HUTPUT, (hochaT, Kap-
OoHar, cynbdar u T. 11.);
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ROHUMAamMp CBA3b OHATUN «XUMHYECKUH 3JIIEMEHTY, «BELIE-
CTBOY, «XUMHUECKasl PEAKIIUS C IKOJIOTMYSCKUMHU TIOHSTHUSIMU;

yMempb CPaBHUTH COCTaB M CBOWCTBA M3YYCHHBIX BEIICCTB,
AHAJTM3UPOBATh PE3YJIBTAThl HAOIIOAAEMBIX OITBITOB; BHICKA3bI-
BaTh NPEJIOKEHHs (THIIOTE3bI) O BO3MOXKHBIX PE3yJIbTaTax
AKCIIEPUMEHTA, 10 KAaYeCTBEHHBIM DPEAKIMSIM Ha KATHOHBI U
AQHUOHBI OMPEICIAThL COCTAB BEIIECTBA, MPOBOJAMTH AHAIU3
pacTBOpa HEU3BECTHOTO COCTaBa, ompenensath pH pactBopa,
oTOupaTh MpoObI BOABI M IMOYBBI, 00OpalIaThCs ¢ adopaTop-
HbIM 00OPYJOBaHHEM, COOJIFO/IAThH MTPaBHUIa TEXHUKH Oe301ac-
HOCTH, 0O()OPMIISTh PE3yIbTaThl HAOJIIOJICHUI U OTIBITOB.
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IIpunoxenue

IIpumep npakTHyeckoi padboThl K TeMe
«HccnenoBanne BO3xyxa»

HUCCJIEJOBAHMUE 3ATPSA3HEHHUS BO3JYXA
ropOACKHUM TPAHCIIOPTOM

Xoz padoThl
1. Henmanexo oT mxojbl BHIOEPUTE ABE WIIM TPHU YJIHIBI C
pa3HOi MHTEHCHBHOCTHIO aBTOMOOUIIBHOTO JIBUKEHUSI.
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2. Ha ka0 u3 HUX ONpPEIEINTE YIacTOK JOPOTH MPOTS
YKEHHOCTbIO TpuMepHO B 100 M.

3. [ToacumTaiiTe YMCIO €AUHUI] AaBTOTPAHCIIOPTA, IPOXO
JISIIIIEro 10 YYacTKy 3a 15 MUH. Y MHOKHB MOJTYYEHHOE YNCIIO
Ha 4, BbI y3HACTE UX YUCIICHHOCTH 3a 4yac (TY).

4. PaccuunTaiite oOumii myTh (»5"), MPONJICHHBINA BCEMU Ma
mmHaMu 3a 1 4. ,5" =N« 100 m.

5. PaccuuTaiiTe KOMMYeCTBO TOIJINBA, CKUTAEMOE JIBUTA
tensmu apTomaiuH (K), K =5 * K, rne K — pacxoJ Torim
Ba Ha | KM IyTH B TUTpPaX, Jyisi OCH3MHOBBIX JBUTATENICH OH
npuMepHo coctasiser 0,1 i, s quzensHbix — 0,4 1.

6. PaccunTaiiTe mo OEH3MHY KOIMYECTBO 00pa30BaHHBIX
BPEIIHBIX BEIECTB HA BRIOPAHHOM BaMH y4acTKe Joporu. Jlis
3TOTO BOCIOJB3YHWTECh TAKMUMHU JIAHHBIMU: TIPU CTOPAHUHU
TOILIMBA, HEOOXOAMMOTro I mpodera 1 kM, obpasyercs 0,6 1
yrapHoro rasa, 0,1 i yrnesogoponos, 0,04 1 okcuna azo
ta (IV). [Ipu cropanuu AU3eIbHOTO TOIJIMBA BPEIHBIX BB
OpocoB oOpa3syercs B 4 (!) pa3a MEHbIIIE.

NMPUMEP PACYETA KOJINMECTBA BPEQHbIX BbIEPOCOB

Honyctum, uro 3a 15 MuH Bamu oTMedeHo 20 enuHUI] aB-
TOTpPaHCIOpTa ¢ OCH3MHOBBIMHU JBHUTraTeNsiMu. Torma 3a 1 u
npoitaer 80 eaunull apToTpancrnopra. OOMi MyTh, PO ICH-
HbIii Bcemu aBTomoomismu: ~ = 80 ¢ 100 m = 8000 M (8 xkm).

KonudecTBo TommBa, CKUraeMoe BCEMU aBTOMOOWIISIMHU, -
0,1 n/xm « 8 km = 0,8 1. Paccunraem cymMmMapHOE KOJTUYECTBO
BPEIIHBIX ra3000pa3HbIX BHIOPOCOB, BBIICISIEMBIX MPU CHKHUra-
wun 0,8 1 rormea (0,6 + 0,1 + 0,04) = 0,59 n. Hanuuue
CBHUHI[A, TTOCTYMAIOIIEr0 B OKPYKAIOIIYI0 CPEIy U3 aBTOMO-
OWJILHOTO TOIUIMBA, MOKHO ONPEJEIUTh, IPOBE/IS U3YYCHUE
pacTeHui, pacTyIIMX MOOJIM30CTH OT JJOPOT.

OGopynoBanue 1 peakTUBBI: MTHIETKA (WM OFOpETKa), KOJ-
0a koHM4ecKas (2 IIT.); XMMUYECKHI cTakaH, (PUIbTPOBAIbHASL
Oymara, BOpoHKa, (apdopoBas dyalnka i BbIIAPUBAHUS,
CIUPTOBKA, CIWYKH, INTATHB, HOXHUIIBL, 3THJIOBBIA CITUPT,
pactBop cyabhuaa nHarpus (5%).

Xona padoTsl

1. Cobepute mo 100 T pacTUTENBHBEIX TPOO OIHOIO BHA
pacTeHuii Ha pa3HOW YNAJIEHHOCTU OT OXKMBJIEHHOM aBTOMa-
THUCTpaly, HAIPUMEP: Y caMOi Joporu, Ha paccrosauu 10,
25, 50, 100 m ot moporw.

2. C MOMOIIIBIO HOXKHUI] U3MEIbUUTE PACTEHUS U J100aBbTE
K Kaxx10i 1ipooe 1o 50 M1 pacTBOpa STHIIOBOTO CIIMPTA U BO
1l (BoakH). TaTensHO MepeMeniaite, 9ToObl CoeTMHEHUs
CBHHIIA, a 3TO IJIaBHBIM 00pa3oM — OpOMUJI CBHHIIA, TIEpe
LIUTA B pacTBOP.

3. IlpodunbeTpyiitTe pacTBOp.

4. Yrapete 3KcTpakT 10 10 Mt

5. Jlo6aBinsiiTe ero mo KarsiM B CBEXKEIPUTOTOBICHHBIN
pactBop cynbduaa HaTpus. YepHbIi ocagok Cyab(raa CBHH
na (II) ykaxxer Ha HaJTU4YUe B IKCTPAKTE HOHOB CBHHIIA, a
KOHIIEHTpanus 0cajgka — Ha ero konndectBo. OObIYHO OHA
3aKOHOMEPHO YMEHBIIIAeTCS B 3aBUCUMOCTH OT PaCCTOSHUS
10 1oporH, a Ha pacctosiHuu 100 M coequHEHUST CBUHIIA
MPaKTUYEeCKH He 0OHapyxuBaroTcs. [IpoBepnTe!

Konmponvuvie 6onpocut

1. Kak BbI cunTtaere, CiaeayeT 1 ynoTpeOsTh B MHIILY 3¢-
JIeHbIe pacTeHus (NMeTPYIIKY, YKPOI, JIYK), BBIpallleHHbIE Ha
OTKpBITOM OankoHe? 2. MOXXHO N HCIIOJIB30BATh B MUILY
IpuObl M ATOMBI, COOpaHHBIE HEMOCPEACTBEHHO BO3JIE aBTO-
Maructpaiu’?
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[Iporpamma 3J1€KTUBHOTO Kypca
«XUMHUYECKUE CEKPETHI arPOHOMAY

I B. lllessaxosa

TIlosicHuTeIbLHAS 3aIIMCKA

Kypc «Xumndeckne cexperbl arpoHOMa» MOXKHO BECTH
KaK B CEJIbCKUX, TAK U B TOPOJICKUX IIIKOJIaX.

Henu kypca:

pacimpeHe U yriayojieHue 3HaHUM 110 XMMHUH;, Pa3BUTHE
MIPUEMOB UHTEIUIEKTYAIbHON 1 MPAKTHUYECKOU JEATENLHOCTH,
pa3BUTHE MO3HABATENILHOW AKTUBHOCTH M CAMOCTOSITEIIHHOC-
TH, YCTAaHOBKH Ha MPOJIOJDKEHNE 00pa3oBaHMsI B Kilaccax ec-
TECTBEHHOHAYYHOTO MPO(WIIs, HA pa3BUTHE TTO3HABATEILHON
MOTHBAIUH.

3aoauu kypca:

m JaTh y4aluMcs OCHOBBI arpOHOMHYECKUX 3HAHWUU U yMe-
HU, HCOOXOJMMBIX JUTS BBITOJTHEHHS aHAJIM30B ITOYB M OIpe-
JIeTICHUSI TOTPEOHOCTH PACTCHUH B 3JICMEHTAX TTUTAHHUS;

*  aKTYaJIM3UPOBATh 3HAHMS YYAITUXCS O KIIACCU(PUKAIIUN
HEOPTaHUYECKHUX BEIECTB;

*  PACHIMPUTH 3HAHUS YYAIIUXCS O CBOMCTBAX COJIEH M TUIAX
XUMHUYECKHUX PEaKIHiA; AaTh MOHITHE TUAPOIN3a COJICH;

* BOCIUTHIBATH y YHAIIUXCS OEPEKHOE U PATUOHATLHOE OT
HOIIIEHHUE K MPUPOJIC U PE3YyJIbTaTaM CBOETO TPY/Ia, Pa3yMHOE
WICTIOJIb30BaHUE XUMUYECKHX BEIIECTB C LIEIbI0 OXPAHbI 3710
POBBS JTIOACH;

* (GopMHpOBaTh Yy YHAIIUXCSI HHTEPEC K CEIbCKOXO3SIHCT
BEHHBIM TIpodeccrsim.

Kypc 3HakoMuT ydammxcsi ¢ OCHOBaMH arpOXVMHU: TIHTa-
HUEM PACTCHUI, METOIaMH aHaJIu3a TI04B, yJI00peHUH, pac-
TEHUH, C TPUMEHEHNEM XUMHUUECKHUX TIPENapaToB B CEITLCKOM
XO3SIMCTBE.

TeopeTnyeckoid OCHOBOHM 3JICKTUBHOI'O Kypca CIIy)KaT 3Ha-
HUS, TTOJyICHHBIC YYAIIUMHUCS Ha YPOKaX XUMHH U OMOJI0-
TUd. YJalmecs JIydIlie YCBauBaroT CojepyKaHue yaeOHOro Ma-

TepHaa, MPUOOpeTatoT OoJiee MPOUHbIE YMEHHS M HaBHIKU B
PELIEHUH MPAKTUYECKUX U PACUETHBIX XMMHUYECKUX 3371ad, B
MPOBENICHUH HAOMIOACHHUI M SKCIIEPUMEHTA C LIENIbI0 aHaIn3a
KOHKPETHBIX CUTYaLUil.

ConepxaHue Kypca MOCTPOEHO Ha OCHOBE JIOTMUYECKOH
CBSI3U MEX]y OCOOEHHOCTSMH TTIOYBEHHOTO COCTaBa BEIIECTB,
X XUMUYECKMMH CBOWCTBAMH M TIPAKTHUYECKOW I€Iec000-
pa3HOCTBhIO Hcnonb3oBaHus. ConepaKaHue Kypca MOJUYEpKH-
BAET AHTPOIIOT€HHOE BJIMSIHUE Ha IOYBEHHBIE PECYPCHI, a
TaKKe OXBATHIBAET BOIIPOCHI OXPaHbI TPpy/Aa NMPH paboTe ¢ MU-
HEPaITbHBIMHU YIOOPEHHUSAMH, TUTUEHBI IMTAHHUS U OXPaHbI OK-
pyXaronien cpeapl.

Kypc paccunran Ha 18 gacos.

Conep:xanue Kypca
Beenenue (2 u}

CommanbHO-3KOHOMUYecKas: xapakrepuctika OpiioBCKoi
oGmacTu', ee TIPUPOHBIE PECYPChI, HOTPEOHOCTh B KAapax.
KpyroBopor BemiecTB B 3eMiiefieNiny, BO3ICHCTBUE HA XUMHU-
YeCKHE MPOIIECCH, MPOTEKAIOIINE B TIOYBE U PACTCHUSIX.

OCHOBOIOJIOKHUKH arpOXUMHHU U UX PaOOTHI.

Tema 1 Ilonsitue 00
arpoxumun (4 u)

ArpoxuMmuyeckasi XapaKTepHCTHKa MOoYB. KOMITOHEHTHI
MOYBBI: COJM, OCHOBAHMS, KHCIOTBI, TYMYC, MUKPOOPTaHH3-
MbI. OXpaHa OYBBI OT 3arPSA3HEHUS U pa3pyleHus.. XumMude-
CKHeE CIIOCOOBI 3alUTHI U MOBBIIIEHHS Ka4eCTBA ITOYBHI.

[oneBoe m3yuenue mouBbl. [loaroroBka mabopaTOpHBIX
npo0 MMOYBHI IS aHAJIM3a U YCIIOBUS MX XpaHeHus. Ponb xu-
MHYECKHX JIEMEHTOB B MUTaHUU pacTeHuid. [lomydyenune nu-
TaTeNbHBIX BEIIECTB PACTEHUSIMU. MOHHTOPUHI MHHEpasb-
HOT'O TIUTaHUsI PaCTEHUH.

Ipakmuyeckaa paboma Ne [. VI3yueHne KUCIOTHOCTH
nouB. CocTaBieHHE KapTOrpaMM KUCIIOTHOCTH MOo4B (2 1).

COOTBETCTBEHHO MOXKET OBITH JIF00ast 0051acTh Ml peruoH PO.



Jlabopamopnwiii onvim Ne 1. VI3yduenue mouBsl (BHEII-
HUH BUJI, B3BEIIMBaHUE, IPOKATMBAHHE, ONPEIeICHIE OCHOB-
HBIX KOMIIOHEHTOB W T. 1.). Jlabopamopuuviii onvim Ne 2.
OOHapyXeHHe KeJle3a U MU B TIOUBE.

Tema 2
Xumuueckasi Kiaccupuxkanmus
MHHepaJIbHbIX yA00peHuii (2 u)

Knaccudukanus nHeopranmueckux coequHeHuid. Comu:
cpenHue, KUcible, ocHOBHBIE. Kiaccudukaiyss MUHepaIbHBIX
yIOOpEeHUI: MUKPOYIOOpEHUS, MaKpoyaoOpeHus. A30THEIE,
KanuitHbele, GocdopHbie, cMemanHbie yaoopenus. [Ipumepst
ynoOpennii. OrpaHHUYeHUs] B TPUMEHEHUH OTIENBHBIX YJI00-
pEeHuli.

Jlabopamopnvie onvimur Ne 3—6. OnpenereHue XJio-
pua-, cynbdar-, HUTpaT-aHUOHOB, KATHOHOB aMMOHHUSI.

Tema 3
duznyeckue 1 XUMHUYECKHE CBOIiCTBA
MHHepaJIbHbIX yA00peHuii (S u)

CBoiicTBa comeil ¢ TOUKU 3pEeHUs] TEOPUHN IIEKTPOIUTHYE-
ckoi nuccouunanuu. [loHsATHE ruiponn3a cojel Ha IpuMepe
HUTpaTa aMMOHHS. [loHATHE O KOMIUIEKCHBIX COMSIX U HX
JICCOLHALINH.

Ipaxmuuecrxas paboma Ne 2. OupeneneHue coaepxa-
HUS HUTPATOB.

Ilpaxmuueckas paboma Ne 3. XUMHYECKUH aHAIN3
MUHEpanbHBIX ynoOpeHuid. Omnpenenenue ympoopenuit. [pa-
BUJIa oOpallleHus] ¢ MUHEpPAIbHBIMU ynOoOpeHusMU. XpaHe-
HUe ynoopeHuit (2 ).

Jlabopamopnwiii onvim Ne 7. TlonyueHUE KOMIIEKCHBIX
COJIEH, UX TUAPOIIN3.

Tema 4
Bausinue ynoopeHuii Ha
NOYBY U pacTeHus (2 u)

[Tpr4nHBI TOBBIIEHHUS KUCIOTHOCTH TIOYB M CIIOCOOBI €
CHIKeHUs. PerynupoBanne MUHEpaIbHOTO COCTaBa MOYB.
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Tema S Oxpana npupoabl u
3/10pOBbSI YeJIoBeKa (3 u)

I[TIK. Pacuersl mpenenbHO OMYCTUMON KOHIIEHTpaIluu
ynoOpeHuil B mouBe, /103 BHECeHUs. Tokcuueckoe JeicTBre
HUTPATOB Ha opraHu3M. KuCIOTHBIE HOXKIAM U WX BPEIHOE
BO3JICHCTBHE.

TpeGoBanus Kk pe3yjbTaTaM 00y4eHH s

[locne u3ydeHus >MEKTHBHOTO Kypca «XHUMHYECKHUE CEeK-
PETHI arpoOHOMay yuaujuecs 00AHCHbL:

3Hamb CBOWCTBA colieil, KIacCH(PHUKAINIO MUHEpPaIbHBIX
ynoOpeHuii, BaxxHelIIne MUHepaJbHble yqoOpeHus (azoT-
HbIe, (hocopHBIe, KaNUiHHBIe, MUKPOYAOOpEHHs), TPUUNHBI
W3MEHEHUS COCTaBa IMOYBHI,

yMemb YCTaHaBIUBaTh NMPUYMHHO-CIEICTBEHHBIC CBS3H
MEKAY CTPOCHHEM, CBOMCTBAMH M TPHUMEHEHHWEM BEIIECTB,
JlenaTh BEIBOJLI M 0000IIIEHUS,

00bsACHAMb 3aBUCUMOCTD IIOJJOPOJMS MOYBBI OT COJEp-
KaHUsS B HEll pa3InYHbIX BELIECTB;

pacno3naeams PacTBOPbl KUCIOT U IIENOYEH, paCTBOPHI,
cofiep)Kallue XJIOpUa-, Cyinb(ar-, HUTpaT-aHUOHBI, KATHOHBI
aMMOHUSI;

onpedensamp KUCIOTHOCTD MIOYBBI, COCTAB ITOYBEI;

cocmaegnams ypaBHCHUS XMMHUUYECKUX PEaKIUil, Xxapak-
TEPU3YIOLINX CBOKCTBA COJIEH;

obpawampca ¢ XUMUYECKON MOCYJOH M Ta0OpaTOPHBIM
000py/I0BaHUEM;

6bIYUCAAMD MACCOBBIC JOJM XMMHUYECKHX IMHUTATEIbHBIX
3JIEMEHTOB 1O (OpPMYyNIaM COeIUHEHUH, MpeebHO TOMyCTH-
MbI€ KOHIIEHTPallUW YJOOpEeHUil B IMOYBE, J03bI BHECCHHS
yI0OpeHUii B TIOYBY;

UCnOb306amb TPHUOOPETCHHbIE 3HAHWS W YMEHHS B
MPAaKTUYECKOW JNESATEIbHOCTH M TOBCEIHEBHOW >KU3HU MJId
OezomacHOro oOpamieHusi C BEIIeCTBAMH W MaTephalaMH,
9KOJIOTHYECKH TPaMOTHOTO MOBEJCHHUS B OKpYXKalolel cpe-
Jie, OLEHKM BIUSHUS XMMHYECKOTO 3arps3HEHUSI OKpYXKaro-
LIEH Cpebl HA OpPraHU3M YEJIOBEKA.
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