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Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) MHnaTtynnund K.I'. kadbenpa
no4ysoBefeHns oTaeneHue npupogononb3osaHus , Kamil.Ginijatullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensamn ocBOEHUS AUCUUNAUHDI (MO,EI,yJ'IFI) SABNAKOTCA: 3HAKOMCTBO CTYOEHTOB C OCHOBHbIMIA
3aKOHOMEpPHOCTAMN MUTpaLni, akKyMynaunm MMKPO31eMEeHTOB B No4YBax, noseneHns
MUKPO3NEMEHTOB B CUCTEME MNoYBa-pacTEHNE; N3y4aroTCa coaepxaHmne n gopMbl HaXoXaeHUS
MUKPO3/1EMEHTOB B NOYBax, 0COBEHHOCTYU KX XMN3Ma, 3Ha4YeHne on4 paCTeHMIz N 4yenoseka,
npouecce ndydyeHna gucunninHbl CTyOeHTbl OONXKHbI npmo6pecw| HaBbIKW onpeneneHnsa pa3inyHbIX
(pOopM MUKPOINEMEHTOB B NOYBAX U OLIEHKU UX copepXaHus.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.3 NpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoi nporpammel 021900.62 NoyBOBEAEHME N OTHOCMTCS K ANCUUMNIMHAM Mo BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

2.Uwnkn - B3.0B9, ancumnnnHa no Belbopy, n3y4aetcs Ha 4-M Kypce (8- ceMecTp).
VMiToroeas oueHka 3HaHWUM - aK3aMeH.

[Mepen Ha4anoM oCBOEHUS Kypca CTYAEHT LOIXEH OCBOUTb AMCUUMNINHBI: Nepes HayanoM OCBOEHMS
Kypca CTyLEeHT OOMXEH 0CBOUTb ancumnanHbl "lNoysoseneHune" b2.65., "Arpoxumun" B3.63.,
"PacTteHneBoncteo" 53.6.5; "Okonorna" 652.B7, "Obwas n HeopraHudeckas xumms" 62.64,
"AHanutunyeckas xumnsa" 62.B2.; y ctyaeHTa gonxHa 6biTb coopMnpoBaHa obLekynbTypHas
KOMMeTeHUMs: "MCrnonb3yeT B No3HaBaTesIbHOM U NPOdIeCCOoHanbHoM AesTenbHocT 6a3oBble
3HaHUsl B 06n1acT MaTeMaTuKN N ECTECTBEHHBIX HayK, MPUMEHSIET MeTOAbl MaTeEMaTN4YEeCKOoro
aHanuaa u MoOennpoBaHns, TEOPETUYECKOro 1 aKcnepumeHTanbHoro nccnegosaHms” (OK-6).

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
LLincpp komneteHumu npuoﬁperaemocitl)ﬁomneTeHuuu
OK-1 BNnafeHneM COBPEMEHHOWN KyNbTypOW MbllNEeHNS,
(OBLIEKYNIbTYPHbIE CrnocobHOCTbIO K 0606WeHN0, aHann3y, BOCNPUSATMIO
MHCPOPMaLMK, NOCTaHOBKE Lienu 1 Bblbopy nyTein ee
KOMMeTeHuunn)
LOCTUXEHUS
OK-12 BnageHneM OCHOBHbLIMM MeTO4aMK, cnocobamm n cpencTeamm
(OBILEKyNbTYPHbIE NONyYeHNs, XpaHeHns, nepepaboTkn NHGPOPMALIMK, HANNYNEM
HaBbIKOB PaboTbl C KOMMbIOTEPOM Kak CPELACTBOM yNpaBieHuns
KOMMeTeHuunn) ~
NHdpopMaLnen
OK-5
(OBILIEKyNbTYPHbIE yMEHMEM 1CMoNb30BaTh HOPMATMBHbIE NPaBOBLIE IOKYMEHThI B
KOMMETEHLM) CBOEl 0esaTeNbHOCTM
3HaHWEeM OCHOB TeOpUY POPMUPOBAHNS U PaLMOHANBHOIO
MCNONMb30BaHNS NOYB; CNOCOBHOCTBIO 3KCNyaTMpoBaTh
COBPEMEHHYIO annapaTypy 1 060pyaoBaHue Ans BbiNONHEHNS
MK-1 Hay4YHO-MCCNenoBaTeNbCKUX NONEBbLIX U NabopaToOpPHbIX
(npodheccunoHanbHble ncenenoBaHuii B 06nact NoYBOBELEHNS, MENMOPALIAN,
KOMNeTeHLmm) hu3nku, Xumnun, reorpacpmm, 6monornm, aKONOrnu, 3PO3nn
MOYB, arpoXMMUN 1 arpoPun3nkm, NOYBEHHO-NaHOWATHOro
NPOEKTUPOBAHNS, PaANONOrnN NOYB, OXPaHbl U PaLMOHaIbHOro
MNCNONb30BaHNS MoYB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 247014 5AE
CrpaHwnua 3 n3 20. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

PacwudpoBka

npuobpeTaeMor KoMneTeHLUU
B FIpOI/I3BO,EI,CTBeHHO-TeXHOJ'IOFI/Il-IeCKOVI neAaTenbHOCTU!
CNoCOBHOCTbIO NMPUMEHATb Ha NpakTuke 6asoBble
MNK-3 o6menpoopec<3MOHaanble 3HaHWA Teopun n METOLO0B MNMONEBbLIX
mccnegosaHnM B obnactu no4ysoBeneHusd, Mmennopaumn,
QDI/I3I/1KVI, XUMUWN, reorpacpvn/l, 6I/IOJ'IOI'I/II/I, aKoiormn, spo3nn
Nno4B, arpoxXmmMmnm m arpocpmswq/l, I‘IO‘-IBeHHO-ﬂaH,EI,LIJa(*)THOFO
NPoeKTnpoBaHnA, pagnonornn noys, oxXpaHbl 1 paunoHallbHOIro
MCNOJIb30BAHNA MOYB

Bnageet Metonamu o6paboTku, aHanm3a u cuHTe3a noneso 1
MK-4 nabopaTtopHoi nHdopMauumn B 06n1acti NoYBOBEOEHUS,
Menuopaummn, PusnKn, XxmumMmm, reorpadoumn, bruonoruu,

Lncpp komneteHLUN

(npodheccunoHanbHble
KOMMeTeHuunn)

n NOHanbHbI

(KOF:A?_IOgTeg:W?Mf" © SKOJIOrnn, apo3nn noys, arpoxXnMMmMn 1 arpodounsnku,
NMOYBEHHO-NAHAWAGTHOrO NPOEKTUPOBAHUS, PAANONOI MOYB,
OXpaHbl 1 paunoHanbHOro UCMONb30BaHUS NOYB

MK-5 NMOHMMAaEeT, nanaraet  KPUTUYECKN aHanm3npyeT Nony4yaemyto

(npodheccunoHanbHble NHJpopMaLnio U NpeacTasnseT pesynbtarthl UCCnenosaHnin

KOMNeTeHLmm) MOYBEHHOro NoKpoBa

MK-6 NCNonb3yeT Cneunann3npoBaHHble 3HaHMS B obnacTtu

(npodbeccmoHanbHble NMOYBOBEOEHUNS A1 OCBOEHUS NPOUIbHBLIX OUCUUNINH HayK O

KOMMeTeHuunn) rnoyse (B COOTBETCTBMM C MPOOUIEM NOArOTOBKN)

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

PONb MUKPOSNTIEMEHTOB B XU3HN PACTEHWUIA, XNBOTHbIX U YenoBeKka;

OCHOBHblE 3aKOHOMEPHOCTU NPOLIECCOB MUTPALINK, aKKYMYNALUUM MAKPO3/IEMEHTOB B NOYBaXx;
3aKOHOMEPHOCTU MNOCTYMIEHNUS MUKPO3NIEMEHTOB B PACTEHUS;

colep>XaHue N OCHOBHbIE POPMbI HAX0XAEHNSA Pa3NNYHbIX MUKPO3/IEMEHTOB B MOYBax ;

3Ha4YeHNe KOHKPETHbIX MUKPOSNEMEHTOB NSl XXN3HEAEeATEeIbHOCTU XMBbIX OPraHN3MoB U MeTodax
60pbbbl C X 0EUUUTHOCTBIO U TOKCUYHOCTBIO B NMOYBAX.

2. DONIXEH yMeTb:

OueHnBaTb BAMSHME COOepXaHUsa pasnnyHbIX POPM MUKPOINIEMEHTOB Ha Pa3BUTUNE KYNbTYPHbIX
pacTeHuid;

OueHMBaTb 9KONIOrM4YECKOe COCTOSIHME MOYB MCXOS U3 COAEPXaHNs PasfiMyHbIX (OopM
MUKPOS/IEMEHTOB.

3. 0ONXEeH BnageThb:
HaBblkaMW ornpeneneHns cogepXaHunsa 4OCTYNHbIX OOPM MUKPOS/IEMEHTOB B NO4YBaXx.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

JaTb 9KONOrMYECKyto 1 arpoOXMMUYECKYHO OLIEHKY NMOYBbI MO COAEPXaHUIO LOCTYMHbIX (OOPM
MUKPOSNIEMEHTOB.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 8 cemecTpe.
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Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paanen Hepens UX TPYAOEMKOCTb Tekywme coopMmbl
NI Bcuannuues - CeMecTpoyecrpy (8 acax) Xorpars
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Tema 1. Npeamert, uenu
1 |1 3ana4m amcumnamHbl 8 1 1 0 5 YCTHbIIA ONpocC

MUKPOSNIEMEHTbI B

noysax.

Tema 2. Da30BbIN

COCTaB Mo4B 1 Pa30Boe

COCTOSIHME

MUKPO3/IEMEHTOB B

noysax. o
2. |Bsanmopeincteune 8 2 1 0 4 yCTHBI onpoc

MUKPOSNEMEHTOB C
ryMyCOBbIMU
BELLECTBAMU U
MUHepanbHbIMU
MOBEPXHOCTSIMM.

Tema 3. lNpouecchbl
ocaxaeHus n

3. [pacTBopeHms 8 3 1 0
MVKPO3NIEMEHTOB B
noysax

Tema 4. ObcnepoBaHue
NnoYyB Ha cogepxaHve
MUKPO3NEMEHTOB.
MeTonbl onpeneneHns
BaJIOBbIX U MOOBUXHbIX
OOpPM MUKPO3NEMEHTOB
B Mo4Bax. YCTHbI OMpocC
KaptuposaHue 8 3 1 0 4
NMOYBEHHOrO MNOKpPoOBa Ha
cogepxaHue
MUKPO3N1EMEHTOB.
MoHuUTOPUHI
MUKPO3NEMEHTOB B
no4yBax.

4 3Cce
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Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

Paspen

Moayns

AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 5.

ONs pacTeHui.
TOKCNYHOCTb

MwukpoanemeHTh! |
rpynnbl. Moarpynna
LWEeNOYHbIX METanoB.
Moarpynna meguw.
ConepxaHue n oopmbl
B no4se. OcobeHHOCTU
XMMM3Ma. 3HadveHne

KOHTPO/NbHas
paboTta

Tema 6.

doopMbI B NoOYBE.

3HayeHue onsd
pacTeHuia.
TOKCNYHOCTD.

MwukpoanemeHTsl I
rpynnbl Moarpynna
WeN0YHO3EMENbHbIX
meTtannos. [loarpynna
umHka. CopnepxaHue n

OcobeHHOCTU XMMn3ma.

TeCTUpPOBaHMe

Tema 7.

rpynnbl bop.

rpynnel. Mpynnbi
3NEMEHTOB
NaHTaHOW OB U
aKTUHOWLOB.

ONs pacTeHun.
ToOKCMYHOCTb

MwukpoanemeHTb! I

ANOMUHWIA. DNEMEHTbI
noboyHow noarpynnsi I

ConepxaHue n oopmbl
B no4yse. OcobeHHOCTU
XMmM3ma. 3HavyeHune

YCTHbI Onpoc

Tema 8.

ONs pacTeHui.
Tokcu4HOCTD.

MwukpoanemeHTbl 1V
rpynnbl. KpeMHun,
TUTaH. LMPKOHWUIA.
OnemeHTbl N060oYHOIA
nogrpynnsl 1V rpynnbi.
CopepxaHue n opmbl
B noyBe. OcobeHHOCTH
XMMn3Ma. 3Ha4veHne

TeCTUpPOBaHMe
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Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 9.
MukpoanemeHTbl V
rpynnbl Mbiwbsik.
Cypbma. Bucmyr.

. |ConepxaHve n popmbl

B no4yBe. OcobeHHOoCTU
XMMN3Ma. 3Ha4yeHne
ONs pacTeHui.
TOKCUYHOCTD.

YCTHbIA OnpocC

10.

Tema 10.
MwukpoanemeHTbl VI
rpynnbl CeneH. Tennyp.
ONeMeHTbI noarpynnbl
xpoma. CogepxaHuve u
doopMbI B NoYBE.
Ocob6eHHOCTU XMMK3Ma.
3HayeHue ans
pacTteHuia.
TOKCUYHOCTb.

pedepar

11

Tema 11.
MukpoanemeHTsl VI
rpynnbl ONEeMEHTHI
OCHOBHOW noAarpynnbl -
ranoreHbl. MapraHeu,

"ICooepxaHve n popmbl

B no4yBe. OcobeHHOoCTU
XMMN3Ma. 3Ha4yeHne
ONs pacTeHun.
TOKCUYHOCTD.

10

YCTHbI Onpoc

12.

Tema 12. Tpnapa
xenesa. CogepxaHuve un
doopMbI B NOYBE.
OcobeHHOCTU XMMM3Ma.
3HayeHune ans
pacTteHuia.
TOKCUYHOCTb.

11

KOHTPO/NbHas
paboTta

Tema . UTorosas
doopMa KOHTpoOns

9K3aMeH

NToro

12

42

4.2 CopepxaHvue oUCLUMNMUHDBI
Tewma 1. Npeanmer, uenu v 3aga4yv AUCUUNIINHLI MUKPO3/IEMEHTbI B NoYBax.
nekumnoHHoe 3aHsitne (1 yaca(os)):
MoHaTre - "MukpoanemeHT". Buuonornyeckoe onpegeneHne NOHATUS "MUKPOINEMEHT".
duamonornyeckoe onpeneneHme noHATUS "MMKpoanemeHT". 'eonornyeckoe onpeneneHne noHATUS
"MUKpPoanemeHT". OCOBEHHOCTM 3NEMEHTHOr0 cocTaBa No4YB. KOHCTUTYLIMOHHbIE 9NEMEHTbI MOYB.
MakpoanemeHTbl B no4ysax. MesoanemeHTbl B noysax. MUKpoaneMeHTbl B no4sax.

yrIpraMI/IKpOSJ'IeMeHTbI B noysax. [NoHaTMe "MI/IKpOS)'IeMeHT" B nNo4ysoBeOEHNN. Pacnpe,ueneHme
MUKPO3/1EMEHTOB NO nepmo,u.mquKon Tabnuue MeHoeneesa.

naboparopHas pabora (2 yaca(oB)):
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Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

MoarotoBka No4YBeHHbIX 06Pa3LIOB K ONPeAENneHN0 CoaepXaHns NOABUXKHbIX OOPM
MUKPOSNEMEHTOB

Tema 2. da3oBbIN cOCTaB NOYB U (ha30BOE COCTOSHNE MUKPOS3/IEMEHTOB B NOYBaX.
B3aumopencreue MMKpO3/1€MEHTOB C F'yMyCOBbIMU BeLLL,ECTBAaMM U MUHEepanbHbIMU
NOBEpPXHOCTAMMU.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

Buocdepa n skocuctembl. KpaTtkasa xapakTepuctmka askocuctembl cywmn. KpyroBopoT BeLWeCTB B
6rocgepe. MNoToKM aHEPrun 1 BELLECTBA B 9KOCUCTEME CyluN. BbIHOC 1 akKyMynsaumns XMMNYeCckmx
3N1eMeHTOoB B noyBax. [1oyBa Kkak reoxmmmyeckuin 6apbep aKoCUCTEMBbI Cylwn. Ponb MUKPO3NEMEHTOB
B XXM3HW PACTEHMI N XMBOTHbIX. CoaepXaHne u oopMbl MUKPO3NEMEHTOB B Noyse. CenekTnBHOCTb
MOrNOWEHNS MUKPO3IEMEHTOB PacTEHUAMU. 3aBUCUMOCTb NOCTYNNEHNS MUKPOSNIEMEHTOB B
pacTeHns OT cogepXaHus U OopM MUKPOSNEMEHTOB B Noyse. MUKpoaneMeHTbl B No4YBe Kak ¢oakTop
AUTaHWA PACTEHUA N PAKTOP TOKCUYHOCTM A5 XMUBbIX OPraHn3moB. MexaHn3ambl nocTynneHus
MUKPO3NEMEHTOB B pacTeHus. [laccneBHoe nornoweHne MMKPO3NEMEHTOB KOPHEBBIMIN CUCTEMaMN
pacTeHunin. AKTUBHOE NOrNOLWEHNE MUKPOSNIEMEHTOB KOPHEBBIMM CUCTEMaMK PACTEHWIA. AHTOTOHN3M
N CUHEPTM3M MUKPOINEMEHTOB. TONEPAHTHOCTb PACTEHUIA K MOBbILEHHOMY COAEPXAHMIO OOCTYMHbIX
MUKPO3NEMEHTOB. OHSATUE NOYBEHHAS (Pa3a 1 NOYBEHHbIA KOMMOHEHT. TBepabie hasbl MOYBbI.
Xwnpkas gpaza noysbl. [a3o00bpasHas dpasa noysbl. [oHATMe a3 [Mbbca. PacnpeneneHve
MUKPO3NEMEHTOB MO Pa3NNYHbIM NOYBEHHbIM dda3aM. 3Ha4yeHne Pa3oBoro COCTOSAHNS
MUKPO3NEMEHTOB ONS UX aKKyMynauum, MArpaumm, oOCTYMHOCTN pacTeHnsam. PacTBopeHHoe
COCTOSIHME MUKPO3NEMEHTA Kak 0653aTeNbHOE YCNOBUE NOCTYNNEHUS MUKPO3NIEMEHTA B KOPHEBYIO
cuctemy pacteHuin. CTpoeHune TBepabix pas noysbl. [lepBrnYHbIE N BTOPUYHBIE MOYBEHHbIE
MUHepanbl. InCNepcHOCTb 1 aKTUBHOCTb MUHEPANoB. Ponb BTOPMYHbBIX FAMHUCTBIX MUHEPANOB 1
MUHEpPanoB rmMApOOKCMAOB KOMNOMAHbIX Pa3MEPOB B akKyMynsuumM MAKPOSNEMEHTOB.
[MpoucxoxoeHve 3apana Ha NOBEPXHOCTU MUHepanoB. [ paHynoMeTpruyecKuin coctas u
AncnepcHoCTb no4e. PacnpeneneHne MUKPO3NEMEHTOB NO rPaHyNnoMeTPUYeCcKM dopakLmam noys.
Y nenbHas noBepxHOCTb NoyB. [oBepxHOCTHAs aHeprus. NoBepxHOCTHbIE ABneHMs. Aacopbums Ha
nosepxHocTn. KonuyecteseHHOe onpeneneHne ancopbumun. Ancopbums n necopbums Ha
NOBEPXHOCTW. AoCOpOUMNS HA NOBEPXHOCTM Kak CNeacTBUE NOHUXEHNS CBOOOLHOM NOBEPXHOCTHOM
aHepruun. YpasHeHue 'mbbca. Cpoacteo ancopbeHta n apcopbarta, BblpaxeHne CpOLACTBA B
ypaBHeHumn Mnbbca. Obwas xapaktepuctnka copbLmMoHHbIX NpoLeccos. N3oTepmbl aacopbumu.
Twnbl n30Tepm agcopbuunn. dMnrpuyeckne ypaBsHeHms agcopbumn. YpasHeHme PpeiiHagnmxa.
dunsnyeckmne ypaBHeHns ancopbunmn. YpasHeHue JlaHrmiopa. YpasHeHue MeHpu. Ancopbums noHoB.
3apsixeHHbIe MOYBEHHbIE MOBEPXHOCTU. DKBUBANEHTHas, 0OMeHHas, cneundgunyeckas agcopbuns.
3HaveHne ancopObLUMOHHbBIX SBNEHWUIA NS NOBEAEHMS MUKPO3NIEMEHTOB B MOYBEHHOM Npodhuie u ons
LOCTYMHOCTN NX pacTeHnsM. MoYBeHHbI nornowarowmii komnnekc. KatmoHobMeHHas cnocobHOCTb
noys. CeNnekTUBHOCTb KaTMOHHOro obmeHa. KnHetuka kaTtmoHHOro obmMeHa 1 ero 3HavyeHve B
NOBELEHNN MUKPOSNEMEHTOB.

naboparopHas pabora (4 4aca(oB)):

OnpegneneHve cogepXxaHus B noysax rurpockonmyeckon snaru. lNonyvyeHne akctpakra ons
onpeneneHns B noYse CoaepXaHus NoaBMUXHON Meau.

Tema 3. MNMpoueccbl ocaxXaeHUs U pacTBOPEHUS MUKPO3/1IeMEeHTOB B NoYBax

JNeKunoHHoe 3aHsitne (1 yaca(os)):

3HavyeHne MexgasHoro pasaeneHns MUKPO3NEMEHTOB B NOYBE ONS NMUTaHUS PacTEeHU U 3KONOrUK
akocucTeM. PopMbl TPYAHOPACTBOPUMbIX CONE MMKPO3NEMEHTOB B NoYyBax. PacyeT pacTBopmMmMocTu
rMapOOKCUA0B, OKCUOOB, OKCUIMOPOOKCA0B, KapboHATOB M CyNbPNA0B B MOYBEHHOM Npodomne.
MNporHo3upoBaHmne cogepXxaHne NOHOB METaNNOB B a9POOHbIX M aHAadpPOOHbIX noysax. MNepcnekTuBbl
MOHMTOPUHIra MMKPO3NIEMEHTOB B NMOYBAX 1 PacYeToB 403 MUKPOYAOOPEHNA HA OCHOBE M3YyYeHUS
XUMUYECKNX 3aKOHOMEPHOCTEN.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHve cogepXxaHus NoABUXHON MeauW, Ha OCHOBE aHanM3a 3KCTPaKTOB, BblAENEHHbIX U3
MOYB HA CNEKTPOMETPE NaMeHHOM aToMHo-aacopbumoHHHom AANAL YST 200

Tema 4. O6cnepoBaHMe NOYB Ha cogepXxaHne MUKPOIJIEeMEeHTOB. MeTtoabl onpeapeneHns
BaJIOBbIX U NOABUXHbIX (*)OpM MUKpPO3JIeMeHTOB B Nno4yBax. KapmpOBaHMe no4yeeHHoro
nokKpoBa Ha cogepXaHne MUKpPO3JJiIeMeHTOB. MOHI/ITOpI/IHr MUKpPO3JieMeHTOB B Nno4yBax.
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MeToAabl oLEeHKN KnapkKoBbIX cogepXxaHna MUKPO3JIEMEHTOB. MeTtonbl onpeneneHnsd BanoBbiX K
NOOBUXHbIX POPM MUKPOSNTEMEHTOB B MOYBaXx. KapTI/IpOBaHI/Ie NO4YBEHHOr 0 NMNOKpoBa Ha coaepxaHne
MUKPO3NEMEHTOB. MOHI/ITOpI/IHI' cooep>XaHnsa MMKPO3NEMEHTOB B rNno4YBax. I'Ipe,u,eano OonycTtnumble
KOHUEeHTpaunn MMKPO3/1EMEHTOB B Nno4Bax. pr,D,HOCTI/I onpegneneHnd npenenbHO OOMyCTUMbIX
KOHUEeHTpaunn MMKPO3/1EMEHTOB B Nno4Bax.

naboparopHas pabora (4 4aca(oB)):
MonyyeHune akcTpakTa Ans onpeaeneHusl B NoyYse BasioBOro cogepXaHus Mean.

Tema 5. MukpoanemeHTbl! | rpynnsl. NMogrpynna weno4YyHbix metannos. lNoarpynna meau.
CopepxaHue n doopmbl B nouBe. OCoO6eHHOCTN XMMU3Ma. 3HaUYeHue ONs pacTeHUW.
TOKCHMYHOCTb

NeKuunoHHoe 3aHsitne (1 yaca(os)):

oarpynna wenoyHbix metannos. Jintuin. Pyénonia. Lleanii. OcobeHHocTn xummama. ConepxaHue B
3eMHoi kope. CoaepxxaHue 1 oopPMbl HAXOXAEHWS B NoYBax. 3HAYEHME AN PACTEHUIA.
LocTtynHocTb ans pactennin. ObecneyeHHOCTb pacTeHunid, npobnemMa 0edULUMTHOCTM B NOYBaXx.
TOKCMYHOCTb Ons pacTeHnid n YenoBeka. AKTyanbHOCTb AJ1S U3YYEHUS B arpOXUMMUYECKOM U
akonormnyeckmx acnekrtax. lNoarpynna mean. Menb. Cepebpo. 3onoto. OcobeHHOCTM XMU3ma.
ConepxaHue B 3eMHoI kope. ComepxaHue n oopMbl HAXOXOEHNS B NOYBaX. 3HAYEHNe Ons
pacTeHuin. [locTynHoCTb Ans pacteHuin. Obecne4yeHHOCTb pacTeHuin, npobnemMa oedoULUMTHOCTM B
noyeax. TOKCMYHOCTb A/ pACTEHUI 1 YenoBeka. AKTyaNnbHOCTb ONS U3YYEHUS B arpOXMMUYECKOM U
aKonormyeckux acnektax. [loarpynna meou.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHve BanoBoro cogepXxaHns Meaun, Ha OCHOBE aHann3a 9KCTPaKTOB, BblOENEHHbIX N3 MOYB
Ha CMEeKTPOMeTpe NnaMeHHOM atoMHo-aacopbumoHHHom AANAL YST 200

Tema 6. MukpoanemeHThbl Il rpynnsbi Mogrpynna wenoyHosemenbHbIX MeTtannos. MNoarpynna
uuHka. CopepxaHue u coopmbi B nouse. OCoO6eHHOCTU XuMU3Ma. 3Ha4yeHue OJisi pacTeHUMn.
TOKCHMYHOCTD.

neKkuunoHHoe 3aHsitne (1 4aca(os)):

Moarpynna weno4yHo3eMenbHblx MeTannos. bepunnuir. Bapwit. CTpoHumin. Paguin. OcobeHHoCTH
xummnama. CogepxaHuve B 3eMHol kKope. CogepxaHue 1 popMbl HAXOXAEHNS B MOYBax. 3Ha4YeHne
ons pacteHuwii. [loctynHocTb ans pacteHunin. ObecnevyeHHOCTb pacTeHunii, npobneMa LeULNTHOCTA
B No4yBax. TOKCUYHOCTb ANS paCTEHUN 1 YenoBeka. AKTyanbHOCTb A5 U3YYEHUS B arpOXMMMUYECKOM
1 aKonornyeckunx acnektax. MNMoarpynna umHka. LmHk. Kagmuia. PTytb. OCO6EHHOCTM XMMN3Ma.
CopnepxaHue B 3emHom kope. ComepxaHue 1 oopMbl HAXOXAEHWS B NOYBaX. 3HAYeHNe ans
pacteHuii. [loctynHoCTb Ans pacteHuin. ObecnevyeHHOCTb pacTeHuid, npobnema NecnLNTHOCTA B
noysax. TOKCMYHOCTb ANS pacTeHUn 1 YenoBeka. AKTyanbHOCTb O7151 U3y4EeHUS B arPOXMMUYECKOM 1
9KONOrM4yeckmnx acnektax.

naboparopHas pabora (4 yaca(oB)):
I'Ionyqume 9KCTpakTa ang onpeneneHns B noyse cogepXaHund noosn>xXHOro MmapraHua.

Tema 7. MukpoanemeHThbl lll rpynnbl Bop. AntoMUHUIA. neMeHTbl No6o4yHoM noarpynnbi il
rpynnbl. Fpynnbl 3neMeHTOB naHTaHOMA0B U akTUHOMA0B. CopepxaHue u ¢popMbl B Noyse.
OcobeHHOCTM XuMU3Ma. 3HaueHue ans pacteHUn. TOKCMYHOCTb

nekumoHHoe 3aHsitTne (1 yaca(os)):

Bop. AntomnHuin. OcobeHHocTn xnumnama. CoaepxaHve B 3eMHoi kope. CoaepxaHne n qoopMbl
HaxXOXAEeHWs B NoyBax. 3HavyeHve ans pacteHuid. JJoctynHocTb ans pacteHuin. ObecneyeHHOCTb
pacTteHuin, npobnemMa AeUUNTHOCTN B MOYBAX. TOKCMYHOCTb ANS PACTEHMI 1 YenoBeKa.
AKTYanbHOCTb ONS M3y4EHUS B arpOXMMMUYECKOM 1 9KONOTMYECKNX acrnekTax. dneMeHTbl NoH6OYHON
nogrpynnbl Il rpynnel. Fannuia . UHgun. Tannuvi. ['pynnbl 3NeMeHToB naHTaHOWO0B U aKTUHOWLOB.
OcobeHHocTn xummnama. ConepxaHue B 3eMHol kope. CoaepxaHue n oopMbl HAXOXAEHNS B
noysax. 3HavyeHve ansa pacteHuii. [LoctynHocTb ans pacteHunin. O6ecneyeHHOCTb pacTeHui,
npobnema oeomMUMTHOCTM B NOYBaX. TOKCUYHOCTb ONS pacTeHWi 1 YenoBeka. AKTyanbHOCTb Ons
N3y4eHNs B arpoXMMNUYECKOM N 3KOMOrMYecKkmx acrnekTax.

naboparopHasi pabora (4 yaca(oB)):
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OnpegneneHve cogepXxaHus NOABUXHOrO MapraHua, Ha OCHOBE aHann3a aKCTPaKTOB, BblAENEHHbIX
13 NOYB Ha CNEKTPOMETPE NnaMmeHHOM aToMHo-aacopbumoHHHoM AANAL YST 200

Tema 8. MukpoanemeHTbl IV rpynnbl. KpeMHUIA, TUTaH. LUPKOHUA. DNneMeHTbl N0604YHON
noarpynnbi IV rpynnbl. CoaepxaHue u cdoopmbl B nouse. Oco6eHHOCTM XUMU3Ma. 3HaueHue
Ans pacteHUn. TOKCUYHOCTb.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

Kpemunia, M'epmannii. Onoso. CeuHeu. OcobeHHocTu xummama. CoaepxaHme B 3eMHOW KOpE.
ConepxaHue 1 PopMbl HAXOXAEHNS B NoYBax. 3Ha4yeHne ana pacteHuni. JocTynHOCTb Ang
pacteHunin. ObecnevyeHHOCTb pacTeHuin, NnpobnemMa AeUUNTHOCTN B NOYBAX. TOKCMYHOCTb ANS
pacTeHui n yenoeeka. AKTyaNnbHOCTb AN5 U3YHEHUS B arPOXUMUYECKOM U 9KONOTrMYECKUX
acnekTax.TUTaH. UMpPKOHWA. AnemeHTbl noboyHol noarpynnel IV rpynnel. TutaH. OcobeHHOCTH
xummnama. CogepxaHuve B 3eMHol kope. CogepxaHune 1 popMbl HAXOXAEHNS B MOYBax. 3Ha4YeHne
ons pacteHuwin. JloctynHocTb ansg pacteHunin. ObecnevyeHHOCTb pacTeHuid, NnpobneMa 0eULNTHOCTU
B No4yBax. TOKCUYHOCTb ANS paCTEHUIN 1 YenoBeka. AKTyanbHOCTb AN U3YYEHUS B arpoOXMMMUYECKOM
N 9KONOrMYecKmx acnekTax.

naboparopHas pabora (4 4aca(oB)):
I'Ionyqume 3KCTpaKkTa Ang onpeneneHnsa B noyse BanoBoro cogoepXxaHmsa mapraHua.

Tema 9. MukpoanemeHtbl V rpynnbl Mbiwbsik. CypbMa. Bucmyt. ConepxaHue u ¢oopmbl B
nouse. Oco6eHHOCTU XuMN3Ma. 3HaueHue ONs pacTeHUn. TOKCUYHOCTb.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Mbiwbsk. Cypbma. Bucmyt. OcobeHHocTn xumnama. CoaepxaHune B 3eMHo kope. ConepxaHue n
POPMbI HAXOXAEHNS B NoYBax. 3Ha4eHne ana pacteHunii. JlocTynHOCTb Ans pacTeHu.
Obecne4yeHHOCTb pacTeHuiA, npobnema 0edUUUTHOCTA B MOYBaxX. TOKCMYHOCTb A1t PACTEHWUI 1
yenoBeka. AKTyallbHOCTb AJ1S1 U3yYEHNS B arpOXUMMYECKOM M 3KOJIOTMYECKMX acnekTax.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHne BanoBOro CoAepXaHus MmapraHua, Ha OCHOBE aHanmaa 9KCTPaKTOB, BblAENEHHbIX N3
MOYB HA CNEKTPOMETPE NaMeHHOM aToMHo-aacopbumoHHHom AANAL YST 200

Tema 10. MukpoanemeHTbl VI rpynnbl CeneH. Tennyp. dnemMeHTbl NOArpynnbl Xpoma.
ConepxaHue u cpopmbl B nouse. OCO6eHHOCTU XMMM3Ma. 3HaYeHMe ONsA pacTeHUN.
TOKCHMYHOCTD.

neKuunoHHoe 3aHsitne (1 yaca(os)):

CeneH. Tennyp. OcobeHHocTn xummnama. ConepxaHue B 3eMHon kope. ConepxaHune n oopmbl
Hax0XAeHWs B NoyBax. 3HavyeHve ans pacteHuid. JJocTynHocTb ans pacteHuii. ObecneyeHHOCTb
pacTteHunin, npobnemMa AeUUNTHOCTM B MOYBAX. TOKCMYHOCTb ANS PACTEHWI 1 YeNoBeKa.
AKTyanbHOCTb AN U3Y4EHMS B arpOXMMMUYECKOM 1 9KONOrMYECKNX acnektax. XpoM. MonmbaeH.
Bonbdppam. OcobeHHocTn xummnama. ConepxaHue B 3eMHoin kope. ConepxaHue n oopmbl
HaxoXAeHWs B noyBax. 3HavyeHve ans pacteHuid. JJocTynHocTb ans pacteHuii. ObecneyeHHOCTb
pacTteHuin, npobnemMa AePUUNTHOCTN B MOYBAX. TOKCMYHOCTb ANS PACTEHWI 1 YeNnoBeKa.
AKTyanbHOCTb 4NS U3y4EHUS B arpOXMMNYECKOM U 9KONOMMYECKNX acnekTax.

naboparopHasi pabota (4 4aca(oB)):
I'Ionyqume 9KCTpakTa aong onpeneneHnsa B noyse conepXaHnd noaoBn>XHOro Xxeneaa.

Tema 11. MukpoanemeHTbl VIl rpynnbl neMeHTbl OCHOBHOMW NOATrPYNMbI - rafnoreHsbl.
MapraHeu. ConepxaHue n coopmbl B nouse. OCO6eHHOCTU XxMMU3Ma. 3HauyeHue os
pacTeHuin. TOKCUYHOCTD.

nekumoHHoe 3aHsitTne (1 yaca(os)):

OneMeHTbl OCHOBHOI NOArpynMbI - ranoreHsl. dT1op. Bpom. Moa. OcobeHHOCTY XMMmnama.
CopnepxaHve B 3eMHoi kope. ConepXaHne 1 oopMbl HAXOXAEHMS B NMoYBax. 3Ha4YeHVe Ons
pacTeHui. [loctynHocTb ans pacteHuin. ObecnevyeHHOCTb pacTeHuid, npobnema LedpuuUnTHOCTY B
noysax. TOKCMYHOCTb ANsi pacTEHUA N YenoBeka. AKTyanbHOCTb ONs U3yYEeHMWsl B arpOXMMUYECKOM U
akonornyeckux acnektax. Mapraneu. OcobeHHocTn xumMmuama. CoaepxaHue B 3eMHOI Kope.
CopnepxaHve 1 popMbl HAXOXAEHMS B NoYBax. 3HaYeHne ans pacteHuin. [JocTynHoCTb Ans
pacTeHuii. ObecneyeHHOCTb pacTeHnii, Nnpobnema oedoUUMTHOCTM B MOYBaX. TOKCUYHOCTb ONS
pacTeHuin 1 YenoBeka. AKTyanbHOCTb 4151 U3YHEHUSI B arPOXMMUYECKOM 1 SKONOrMYECKMX acnekTax.

naboparopHasi pabora (2 4aca(oB)):
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OnpegneneHve cogepXxaHus NOABUXHOrO Xenesa, Ha OCHOBE aHann3a 3KCTPakToB, BblAENEHHbIX N3
MOYB Ha CNEKTPOMETPE NamMeHHOM aToMHo-aacopbumnoHHHom AANAL YST 200

Tema 12. Tpnapa xenesa. ConepxaHue u chopmbl B nouse. Oco6eHHOCTU XMMM3Ma. 3HayeHne
Ans pacteHUn. TOKCUYHOCTb.

nekumnoHHoe 3aHsitne (1 yaca(os)):

OnemeHTbl NOArpynnbl TpYaabl Xenesa - xeneso, kobanbt, Hukenb. OCOBEHHOCTUN XMMU3Ma.
CognepxaHue B 3emHom kope. ConepxaHue 1 oopMbl HAXOXAEHWS B NOYBaxX. 3Ha4YeHne ons
pacTteHunin. [loctynHOCTb Ans pacteHuin. ObecnevyeHHOCTb pacTeHuid, npobnema NechnLNTHOCTA B
noysax. TOKCMYHOCTb A5 pacTeHUn 1 YenosBeka. AKTyanbHOCTb O/15 3y4EeHUS B arpOXMMUYECKOM 1
9KONornyecknx acnekrax.

naboparopHas pabora (2 4aca(oB)):

Pacuet cooepxaHuns B novyeax congepXaHnda OCHOBHbIX MUKPO3JIEMEHTOB 1 OLIEHKa noTeHumanbHom
3arpsA3HEHHOCTU MNOo4B.

4.3 CTpyKTypa 1 copoepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabi

camocTosiTenbHon [TPyOooeMKoCTb
paboTbl (B yacax)

CTYLEHTOB

dDopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Hepens
cemecTpa

N Paspen

OucumnnuHbl CemecTp

Tema 1. lNpeamer, uenu
1|1 3ama4n ancumnanHbl

MUKPO3NEMEHTbI B
noysax.

Tema 2. ®a30BbIiA
COCTaB Mo4B 1 Pa30Boe
COCTOSIHNE
MUKPO3/IEMEHTOB B
no4sax.

2. |Bsanmopencteune 8 2
MUKPO3/IEMEHTOB C
ryMyCOBbIMU
BewecTBamun u
MUHepasbHbIMU
NOBEPXHOCTAMMN.

Tema 3. lNpouecchbl
ocaxgeHus n

3. |pacTBopeHus 8
MUKPO3NEMEHTOB B
no4Bax

Tema 4. ObcnenoBaHue
NoYyB Ha cogepxaHve
MUKPO3N1EMEHTOB.
MeToabl onpeneneHns
BaNOBbIX U MOOBUXHbIX
popM MUKPO31IEMEHTOB
B MOYBaXx.
KaptuposaHue
MOYBEHHOrO MNOKPOBa Ha
cogepxaHue
MUKPO3N1EMEHTOB.
MoOHUTOPUHI
MVKPO3/1EMEHTOB B
no4sax.

noaroToBka K 2

THbIM ON
YCTHOMY Onpocy yc onpoc

noaroToBka K

YCTHOMY OMpOCy 2 YCTHbIA onpoc

noaroToBkK
3 o4roTtoBka K >

acce 3Cce

noaroToBka K

YCTHOMY OMpOCY 2 YCTHbIA onpoc
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5.
MwukpoanemeHTh! |
rpynnbl. Moarpynna
LLENOYHbIX METaNNOB.
Moarpynna meon.

" |ConepxaHve n gopmbl
B noyBe. OCobeHHOCTM
XMMU3Ma. 3HavyeHne
ONs pacTeHun.
TOKCNYHOCTb

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta

Tema 6.
MwukpoanemeHTl
rpynnsl Moarpynna
LEeN0YHO3EMENbHbIX
meTannos. [logrpynna
. lunHka. CogepxaHume un
¢oopmbl B NoYBE.
Ocob6eHHOCTN XMMU3Ma.
3HayeHve ans
pacTeHu.
TOKCUYHOCTb.

NoAroToBKa K
TECTUPOBAHNIO

TeCcTUpOBaHuNe

Tema 7.
MukpoanemeHTh! Il
rpynnbl Bop.
ANIOMUHWUA. DNEMEHTbI
noboyHor noarpynnsi
rpynnbl. [pynnbi
9NEMEHTOB

" [naHTaHOM 0B U
aKTUHOWLOB.
CognepxaHue n opmbl
B noyBe. OCobeHHOCTM
XMMU3Ma. 3Ha4yeHne
ONs pacTeHui.
TOKCUYHOCTb

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 8.
MukpoanemeHTbl IV
rpynnbl. KpeMHui,
TUTaH. UMPKOHWNA.
3neMeHTbl NOBOYHO

. |nogrpynnsbi IV rpynnbi.
ConepxaHue n oopmbl
B noyse. OCobeHHOCTM
XuMm3ma. 3HaveHuve
ONs pacTeHui.
TOKCNYHOCTb.

MOAroToBKa K
TECTUPOBAHWIO

TEeCTUpPOBaHME
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9.
MukpoanemeHTbl V
rpynnbl Mblwbsk.
Cypbma. Bucmyr.

. |ConepxaHve n gopmbl

B noyse. OcobeHHOCTH
XnMmn3ma. 3Ha4yeHune
ONs pacTeHui.
TOKCUYHOCTb.

NoAroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

10.

Tema 10.
MwukpoanemeHTbl VI
rpynnbl CeneH. Tennyp.
OneMeHTbl noarpynnbl
xpoma. CogepxaHve u
popMmbl B NOYBE.
Ocob6eHHOCTN XMMU3Mma.
3HayeHve ans
pacTeHu.
TOKCNYHOCTb.

MOAroTOBKA K
pedoepaty

pegoepar

11.

Tema 11.
MwukpoanemeHThl VII
rpynnbl SNEMEHTbI
OCHOBHOW NoArpynnbl -
ranoreHbl. Maprared.
CognepxaHue n popmbl
B noyBe. OCobeHHOCTM
XMMn3Ma. 3HadveHne
ONs pacTeHui.
TOKCMYHOCTb.

10

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

12.

Tema 12. Tpnaga
xenesa. CogepxaHue u
oopMbI B NOYBE.
OcobeHHOCTN XMMM3Ma.
3HayeHne ans
pacTeHu.
TOKCNYHOCTD.

11

noaroToBka K
KOHTPONbHOW
pabote

KOHTpOnbHas
paboTa

UTtoro

27

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

5. ObpasoBaTefibHble TEXHONOMK

B xone npoBeneHms nabopatopHbiX 3aHATWIA NpeaycMaTpUBaETCS NMPMMEHEHNE KOMMbIOTEPHbIX
CUMYNSALNA B POPME PELLEHNS 3a0a4 OLEHKN 3KONMOrm4eCckoro COCTOSHUS NoYB UCXoas N3
pe3ynbTaToB ONpeneneHnst pasnnyHbiX OOPM MUKPO3IEMEHTOB B XO€ BbINONHEHNS NabopaTOpPHbIX
paboT, C CaMOCTOSITENbHBIM MONCKOM HOPMATUBHOW OOKYMEHTALMM U NNTEPATYPHbIX OAHHbIX B CETU
VHTEepHeT.
MpeanonaraeTcs NpoBeaeHNe COBMECTHOW paboTbl MO OLEHKE CoaepXXaHnsi HEKOTOPbIX
MUKPO3NEMEHTOB B MOYBaX TeppUTOpUM ABopa rnasHoro kopnyca KdY n oueHKn aKonorm4eckoro
COCTOSIHUS TEPPUTOPUN.
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[Mpennonaraetcs NpoBefeHNe MHTEePaKTUBHbIX 3aHATUIA (16 yacos). bynyT npoeeneHbl nekuum ¢
3annaHnpoBaHHoO ownbkoii (6 yacos). CeMUHAPBI-OUCKYCCUMN HA TEMbI ONACHOCTM OTAENbHbIX FPYMM
MUKPOSNEMEHTOB AJ151 YENIOBEYECTBA, MEPCNEKTNBLI MPUMEHEHNSI MUKPOYA0OPEHWI B CENBCKOM
xo3siicTBe (4 Yaca). Ponesble Urpbl NpeaycMaTpyBaloWmii cCaMocTosITENbHYIO paboTy CTy4EeHTOB Mo
pacyeTy 003 MUKPOYLOOPEHWIA N OLEHKN 3KONOrMYeckoro 6narononyynst 3eMenbHblIX y4acTKoB (6
4acoB)

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS JUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tewma 1. Npenmer, uenu v 3aga4yv AUCLUMIINHLI MUKPO3JIEMEHTbI B NOYBax.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

NpoBOANTCA NpernofaBaTenem rnepen Ha4anom 3aHATUIA N0 NPOLWSION TEME UKW B KOHLLE 3aHATMSA MO
npoiaeHHoin Teme. MNprmepHble Bonpockl ans onpoca: 1) B yem coctont Bruonorunyeckoe
onpegeneHne noHATUSA "MUKpoaneMeHT"? 2) B 4yeM cocTtouT chrnanonormyeckoe onpeneneHune
noHATUNS "MUKpPoaneMeHT"? 3) B 4eM cocTouT reonormyeckoe onpeneneHns noHAaTne
"MUKpoaneMeHT"? 4) MoryT nv anemMeHTbl cogepXalwmecs B No4YBax B MakpoKonmyecTax
coOepxarbCs B XMBbIX OpraHu3max B Mukpokonuyectse? Ecnu ga, 1o kakne? 5) Hazosute
KOHCTUTYLIMOHHbIE 3NIeMeHTbI No4B. 6) Ha3oBnTe MakpoanemeHTbl NoyBs. 7) [pu kakoM cogepxaHum B
NnoYBe 3NEMEHTbI CHUTAKTCS MUKpoanemeHTamn? 8) Npu kakom cogepxaHuy B NOYBE 3NEMEHTDI
cyMTalTcs ynbTpammkpoanemeHtamn? 9) Yro takoe bruocdepa? 10) Yto Takoe akocuctema? 11)
Kakne noTokm BewwecTBa xapakTepHbl Ans akocuctemol cywmn? 12) Kakue reoxmmmyeckne 6apbepsbl
MOryT dpopmmpoBaTbcs B noysax? 13) Kak nponcxoomt nacCcMBHOE NOrnowWeHne MAUKPO3NEMEHTOB
KOPHEBbIMM cucTeMamuy pacteHuin? 14) Kak npomcxoamnt nacCUMBHOE MOrnoweHne MMKPO3NeMEHTOB
KOPHEBbIMM cucTeMamy pacteHuin? 15) Yto noHMmMaroT nog aHTOroHM3MOM U CUHEPTN3MOM
MUKPO3NEMEHTOB?

Tema 2. Pa30BbI cOCTaB NO4YB U ha30BOE COCTOSAHUE MUKPOIJIEMEHTOB B NOYBax.
B3anmopencrtemne MUKPO3/1IEMEHTOB C TYMyCOBbIMU BELLLECTBAaMU U MMHEpPasibHbIMU
NMOBEPXHOCTAMM.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

NpoBOANTCS NpenofaBaTenem rnepen Havanom 3aHATUIA N0 NPOLWSIOV TEME UKW B KOHLLE 3aHATMSA NO
nporigeHHon Teme 1) [laiTe onpeneneHme NOHATUIO NoYBeHHas pasa. 2) CKonbko ¢oas BblAENSI0T B
noysax? 3) Hepes kakyto gpady MUKPO3NEMEHTbI NOCTYNAOT B KOPHM pacTeHnin? 4) Kakoe aHaveHue
nMeeT 0as30BOE COCTOSAHUS MUKPO3NEMEHTA ANS ero akkyMynauum nnm murpauumn B noyse? 5) Kakoe
3Ha4yeHne NMeeT Pa30BOE COCTOSAHUSA MUKPO3NIEMEHTA ANS €r0 AOCTYMHOCTU pacTeHnam? 6) Yto
Takoe nepsuYHble MUHepanbl? 7) YTo Takoe BTOpuYHbIe MuHepanbl? 8) Kakne mnHepansl
onpenenstoT CopbUMOHHbIA NoTeHuman noys? 9) Yto takoe cBobOAHAS MOBEPXHOCTHASA SHEPTUNS?
10) Kak cBsizaHa agcopbumnsi B NOBEPXHOCTHOW aHepruein? 11) Yto npencraenset coboit ypaBHeHNe
agcopbumn 'mbbeca? 12) Kak BbipaxaeTtcst CpoacTBo ancopbeHTa n agcopbdbarta B ypaBHEHUN
Mmb6ca? 13) YTo Takoe nlotepma ancopdbunn? 14) Yto npencrtaensiet cobol S-Tmn M30TepMbI
apcopbunn? 15) Yto npencrtasnsiet cobownt C-tun nsotepmbl agcopbumm? 16) Y1o npencraensert
cobowi L-tun n3otepmbl agcopbumn? 17) Yto npeacrtaenset coboi H-tun nsotepmbl agcopbummn?

Tema 3. npOLl.eCCbl ocaxpgeHusa n pacTtBopeHnsa MMKpPo3JiIeMeHTOB B No4yBax
3CCe , NpUMEepPHbIE TEMbI:

MNpoBepka NPoBOAMNTCS NpenoaaBaTenem ¢ OLEHKOW paboTbl, yka3aHNEM OOCTOMHCTB Y HELOCTATKOB
paboTbl Tembl acce: Ponb MonnbaeHa B Xun3HU pacTeHuii. Ponb 6opa B Xu3Hu pacteHuii. Ponb meau
B XXM3HW pacTeHuid. Ponb UmHKa B XU3HW pacTeHuid. Ponb kobanbTa B XMU3HU PacTEHWIA.

Tema 4. O6¢cnepoBaHue NOYB Ha cofepXaHMe MUKpoanemeHToB. MeToabl onpeaeneHus
BaNlOBbIX U MOABMUXHbIX OPM MUKPO3/IEMEHTOB B NouBax. KapTupoBaHue NoYBEHHOro
NOKpoOBa Ha coAepXaHue MUKPO3NeMeHTOB. MOHUTOPUHI MUKPO3/IEMEHTOB B MOYBaXx.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:
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NpPoOBOAMTCS Npenoaasartenem nepen Havyanom 3aHATUN MO NPOWION TeME AN B KOHUE 3aHATUSA MO
nponaeHHon Teme Bonpockl ana onpoca: 1. YTo Takoe knapk XMMn4eckoro anemeHta? 2. Kakme
GOOpMbI MMKPO3NIEMEHTOB ONpeaensTcsa B noysax? 3. HTo NOHMMAIOT NO4 MOHUTOPUHIOM
cogepXaHna MUKPO3NEMEHTOB B NoyBax? 4. YTo NoOHMMaIOT Nog NpeaenbHO AoNyCTUMbIMA
KOHUEHTpaunsamMm MMKPO3IEMEHTOB B NOYBax?

Tema 5. MukpoanemeHTbl | rpynnbl. Moarpynna wenoyHbix metannos. MNoarpynna megu.
ConepxaHue u ¢hopmbl B nouse. OCO6€HHOCTU XMMM3Ma. 3HaYeHMe ONs pacTeHUN.
TokcuyHoCTb

KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:

KoHTponb 3HaHWiA NPOBOAMTCS B BUAE MUCbMEHHON paboTbl MO UHAMBMAYANbHBIM TEMaM 1.
OnpepneneHne NoHATUSA "MUKPO3NEMEHT" B reonorum, buonorum, omsmonornm pactTeHnin n
noysosefeHnn. 2. MMKpOaneMeHTbl 1 yNbTPaMUKPO3NIEMEHTbI B 3€MHON KOpe 1 no4saxs 3.
OnpepneneHne NoHATMS "NnoyBeHHas asa”. 4. Meoxumuyeckne Gapbepbl B noysax. 5. MNpenenbHo
LOMYCTUMbIE KOHLIEHTPALMNSAMMN MUKPO3NEMEHTOB B noysax? [Npobnembl onpenenexHus. 6.
MOHUWTOPUHI cooepXaHNs MUKPOSNEMEHTOB B Noysax. 7. Knapku xummnyeckoro anemeHta. Metoabl
onpeneneHune n cnocobbl NpeacTaBneHns.

Tema 6. MukpoanemeHTtbl Il rpynnebl Moarpynna weno4yHosemenbHbIX Metannos. Moarpynna
umHka. ConepxaHue n cpopmbl B nouse. OCO6€HHOCTM XMMU3Ma. 3HaYeHMe AN pacTeHUN.
TOKCUYHOCTbD.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

Bynert ncnonb3oBaH 6aHk TECTOBbIX 3a4aHU MOATOTOBAEHHbBIX ANS AMCUMNANHBIL. BaHkn TeCcToBbIX
3ajaHnsa agantupoBaHbl K cpene "Cuntes" [Npumepbl TeCToBbIX 3adaHunii: 10 yBennyeHmto
MEeTaNIMYeCKNX NOYB LEeNOoYHblIE METaN/bl pacnonararTCs B psay: - NUTUIA - HATPUIA - kanuin Pybnani
ABNAETCS rOXMMUYECKUM aHaNOrOM............ MNpUYnHOI PaanOakTUBHOIO 3apaxeHUs NoYB MOXET ObIiTb
nonagaHve pannoakTMBHOIrO N30Tona - INTUIA - HATPUIA - pybnans - uesmsa dedmumt meau
ycybybnset xnopo3 pacTeHMn B OCHOBHOM B NMOYBAX - CEPbIX NECHbIX - YEPHO3EMAX BbILWENOYEHHbIX -
LEePHOBO-KapOOHATHBIX TUMMNYHbIX - KpacHO3eMax [MprYnMHON paanoakTUBHOIO 3apaxeHns noys
MOXeT ObITb NonagaHve paanoakTMBHOMO M30TOMNA (2 NpaBUIbHbIX OTBETA) - BEPUINNS - LE3NS -
6apus - kanms - cTpoHuMs CTPOHUMIA SBNSETCS reOXMMUYECKMM aHAJIOTOM .............

Tema 7. MukpoanemeHThbl lll rpynnbl Bop. AntoMuHUiA. AneMeHTbl No6oyHou noarpynnbi |l
rpynnbl. [pynnbl 31eMeHTOB NaHTaHOMA0B U akTUHOMAoB. CoaepxaHue n opMbl B NoYBe.
OcobeHHOCTM XuMn3Ma. 3HaueHue ons pacteHun. TOKCMYHOCTb

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

NpoBOANTCA NpernofaBaTenem rnepen Ha4anom 3aHATUA N0 NPOLWSIO TEME UKW B KOHLE 3aHATUS MO
npoiaeHHoi Teme 1. HazoBnTe nopspok conepxaHuns 6opa B noysax. 2. HazoBute nopsaok
cogepxaHusa anioMnHus B noYsax. 3. MOXHO nv aniOMUHWIA B pacTEHNSX paccMaTpusaTh Kak
MUKPO3NeMeHT? 4. dBnsetca nu 6op MUKPO3NeMeHToM B noysax? 5. Sensetcs nu 6op
MUKPO3NEMEHTOM B pacTeHusx? 6. Kak 0oCTynHOCTb antoMmuHms 3asBmucnut ot pH 1 pE noys? 7.
Hackonbko noctyneH 6op B noysax pacteHnsam? 8. CywecTByeT nv npobnema LeULNTHOCTA 1
TOKCMYHOCTM Bopa ans pacTeHuii n Yenoseka?

Tema 8. MukpoanemeHtbl IV rpynnbl. KpeMHUA, TUTaH. LLUPKOHUIA. DneMeHTbl M060YHOMN
noarpynnbi IV rpynnbl. CoaepxaHue u cdoopmbl B nouse. OcCo6eHHOCTM XUMU3Ma. 3HaueHue
Ansa pacteHUn. TOKCMYHOCTb.

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

Mpumepbl TecToB Bop SBNSETCA XM3HEHHO HEOOXOAMMBIM MUKPOSNEMEHTOM ...ocevviieeeenieeeaeeeeeee
BUOOB pacTeHUii. B cMnbHOKMCbIX NOYBax NPOSIBNSAETCA TOKCUYHOCTb ANS pacTeHuii - bopa -
antOMUHNS - KPEMHUS - TUTaHa IHOEKCHbIM 311IEMEHTOM B MOYBaX Ha3bIBAKOT (2 NpaBUibHbIX OTBETA) -
60p - LMPKOH - aNIIOMUHUIA - KPEMHUIA - TUTAH

Tema 9. MukpoanemeHtbl V rpynnbl Mbiwbsk. CypbMa. Bucmyt. ConepxaHue u ¢popmbl B
nouyse. OCO6EHHOCTM XUMU3Ma. 3HaueHue oNs pacTeHUn. TOKCUYHOCTb.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:
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NPOBOANTCA NpenoaaBaTenem nepes Ha4yanoM 3aHATHIA N0 NPOLWSIOA TEME UM B KOHLIE 3aHSTUS MO
npoiaeHHoi Teme MNprMepHble Bonpock ans onpoca: 1. HazoBnTe Nopsaaok conepXXaHns Mbllbska,
CYPbMbI 1 BUCMYTa B NoYBax. 2. SBASIETCS NN MblWbSK, CypbMa U BUCMYT MUKPOSIEMEHTAMU B
noysax? 3. SIBNSIETCS NN MbIWbSK, CypbMa 1 BUCMYT MUKPO3NIEMEHTaMMN B pacTeHmnsx? 4. Kak
LOCTYMHOCTb MbllWbsiKa, CypbMbl U BUCMyTa 3aBncut ot pH 1 pE nous? 5. CywecTsyeT nn npobnema
0EePULMTHOCTM U TOKCUYHOCTU MbllbsiKa, CypbMbl M BUCMYTa A4St PACTEHWIA 1 YenoBeka?

Tema 10. MukpoanemeHTbl VI rpynnbl CeneH. Tennyp. dnemMeHTbl NOArpynnbi Xpoma.
ConepxaHue u cpopmbl B nouse. OCO6€HHOCTU XMMM3Ma. 3HaYeHMe ONsA pacTeHUN.
TOKCHMYHOCTD.

pegoepart , NpUMEepHbIE TEMBbI:

MNpoBepka NPoBOAMNTCS NpPenoaaBaTenem ¢ OLEHKOW paboTbl, yka3aHNEM LOCTOMHCTB Y HELOCTATKOB
paboTbl. NpoBoanTCs 0653aTENBHBIA KOHTPONb HA BO3MOXHOCTL nnarvata. 1. PTyTb oopmbl
HaxXoXAeHWs B noyYBax. TOKCUYHOCTb AN Yenoseka. KymynsatnsHoe nencreue. 2. PTyTb oopMbl
HaxX0oXAeHWs B noyYBax. TOKCUYHOCTb Ans Yyenoseka. KymynsatneHoe geinctene. 3. Mblwbsk oOpMbl
HaxX0XAeHWs B noyBax. TOKCUYHOCTb ANns Yyenoseka. KymynstneHoe pneicteue. 4. CBMHeL Kak
TSXeNbIA MeTannn. 3arpsa3HeHrne NoYs u atMocgpepsbl. 5. MexaHnambl yTuAnsauum CB1HLA B NOYBax.
6. OnoBO Kak TSXenbli MeTannn. 3arpsa3HeHre NOYB U CONpenenbHbIX Cpea.

Tema 11. MukpoanemeHtbl VIl rpynnbl 9nemeHTbl OCHOBHOM NOArpynnbl - ranoreHbl. MapraHeu.
CopnepxaHue u chopmbl B nouse. OCO6€HHOCTU XMMU3Ma. 3HaYeHue ONs pacTeHUn.
TOKCUYHOCTb.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

NpPoBOANTCA NpenogasarteneM nepen Ha4anom 3aHATUI Mo NPOLUION TEME UK B KOHLLE 3aHATUS MO
nponaeHHon Teme lNpuMepHble BOMpPOChl Ans TectuposaHns: 1. HazoBnte nopsnok conepxaHus
ceneHa B noysax. 2. CywecTByeT nu npobnemMa oePULNTHOCTM U TOKCUYHOCTU CeNleHa ans pacTeHui
n yenoseka? 3. HazoBuTe NOPAAOK COOEpPXaHMsa XpoMa 1 MonnbaeHa B noysax. 4. JABNSETCA N1 XPOM
1 MonnbOeH MMKPO3NEMEHTaMM B noyBax? 5. SIBngeTtcsa nu Xpom n MonnbaeH MMKPO3neMeHTaMn B
pacteHmsax? 6. Kak gocTtynHocTb xpoma u monnbaeHa 3asucut ot pH n pE nous? 7. CywecTsyeT nn
npobnema oedUUNTHOCTM 1 TOKCMYHOCTM XpoMa 1 MonnbaeHa ons pacteHuii n yenoeseka?

Tema 12. Tpnapa xenesa. ConepxaHue u chopmbl B nouse. Oco6eHHOCTH XMMM3Ma. 3HayeHne
Ansa pacteHUn. TOKCUYHOCTD.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

MpuMepHble TEMbI AN1S KOHTPONbHOW paboTbl: 1. Menb. ConepxaHue n popmbl B NOYBE.
OcobeHHoCTN xuMmnama. 3HadeHne ons pacteHuin n yenoseka. 2. Cypbma. Bucmyt. CopepxaHue
oopMbl B noyse. OcobeHHocTn xmmmama. 3. Moarpynna umHka. ConepxaHune 1 oopMbl B MOYBE.
OcobeHHoCTN xuMmnama. 3HadeHne ons pacteHunin. 4. AntommHunin. ConepxaHune n oopMmbl B NMOYBE.
OcobeHHocTn xuMmnama. 3HadeHne ons pacteHmin. 5. bop. CoaepxaHue 1 opMmbl B No4YBeE.
OcobeHHOCTN xMMM3ama. 3HaveHne 4ns pactTeHuin. 6. AnemeHTbl NoArpynnbl xpoma. CoaepxaHve n
popMbl B noyBe. OCobeHHOCTU xMMM3Ma. 3HaveHne Ons pacTeHnii u Yenoseka. 7. Tpuapa xenesa.
CopepxaHve n copMbl B noyse. OCOBEHHOCTU XMMM3Ma. 3HAYeHME ONs PaCTEHWIA U YenoBeka.

Tema . UTorosas doopma KOHTpons

[MprMepHble BOMPOCHI K 3K3aMeHy:
Ons aucumnanHbl "MukpoaneMeHTbl B noysax” paspabotaH y4ebHO-MeToaNYECKUIA KOMMNEKC.

BuneTbl K aKk3ameHy npveeneHbl B NpunoxeHun ctp. 9-11.
MpuMepHble BONPOCHI Ans GUNETOB K 9K3aMeHYy:

MpenmeTt Kypca "Xrumns MUKpoanemeHToB". MoHsATUE - "MUKpOoaneMeHT", Bronornyeckoe
onpeneneHune, reonormyeckoe onpeneneHne. OcobeHHOCTN 9NEMEHTHOrO coctasa noys. [MoHsATNE
"MUKPO3NEMEHT" B MOYBOBELEHNN. PacnpeneneHne MMKPOaNneEMEHTOB MO NepMoanyeckon Tabnmue
MeHpeneesa.

Moarpynna weno4Hbix metannos. CoaepxaHue n gopmbl B noyse. OCoOEHHOCTN XMMM3Ma.
3HaveHune onst pacteHnidi. TOKCUYHOCTb.

Mblwbsik. Cypbma. Bucmyt. ConepxaHue n gpopmbl B nouse. OcobeHHOCTU XuMmuama. 3HadeHne ans
pacTeHnin. TOKCUYHOCTb.
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Oblwas xapakTepucTuka copbLUMOHHbIX NpoLeccoB. M3oTepMbl agcopbummn. Tunbl M30TEpM
apgcopbuun.

Moarpynna mean. ConepxaHve 1 doopmbl B no4se. OcobeHHOCTN xmMnama. 3HaveHre ans
pacTeHnn. TOKCUYHOCTb.

MapraHeu. ConepxaHue n popmbl B nouse. OCO6EHHOCTU XxMMM3Ma. 3HAYeHVEe 015 PACTEHWA.
TOKCUYHOCTD.

Moarpynna weno4yHo3emenbHbIx MeTannoB. Cooepxanue 1 gopmbl B noyse. OcobeHHOCTH
XuMmama. 3HadeHne ona pacteHun. Tokeuy-

HOCTb.

KpemHuii. ConepxaHue n coopMbl B noyse. OCobeHHOCTM XMMn3ma. 3Ha4eHne ansi pacTeHuii.
TOKCMYHOCTb.

Moarpynna umHka. CooepxaHune n popMbl B no4se. OcobeHHOCTU xMmnaMa. 3HavyeHne ans
pacTeHnin. TOKCUYHOCTb.

XpoMm. CopepxaHue n goopmbl B noyse. OCOBEHHOCTU XMMM3Ma. 3HAYEHME OIS PACTEHWIA.
TOKCUYHOCTD.

7.1. OcHOBHas nuTteparypa:

Banbkos, Bnagumup ®epoposud. NoysoBeaeHme: yuebHUK ons 6akanaBpos: AN CTYAEHTOB BbICLIMX
y4ebHbix 3aBeneHunin / B. @. Banbkos, K. L. Kasees, C. N. KonecHwnkos; FOx. doenep. yH-T.?4-e nag,.,
nepepab. n gon..?Mocksa: KOpaiit, 2013 .?527 ¢.:(50 wr.)

CasoHoB, Oayapa Bnagumumposuy. Skonorusi ropoackol cpenbl: y4ebHoe nocobue ons CTyaeHTOB,
oby4atowmxcs no HanpaeneHuto 270100 "Ctpontenbcteo” / 3. B. CazoHoB.?CaHkT-lMNeTepbypr:
rMmorn, 2010.?7310, [1] c.: (60 wT.)

Knnmos I". K. Haykn o 3emne: YuebHoe nocobue / I.K. Knumos, A.U. Knumoga. - M.: UHOPA-M,
2012. - 390 c.: 60x90 1/16. - (Bbicwee obpa3osaHue).
http://znanium.com/bookread.php?book=237608

MaHxapa H. ®. JlangwadptoBeneHne: YuebHuk / H.®. MaHxapa, b.A. bopucos, P.®. balibekos. -
2-e n3ga. - M.: HALL NH®PA-M, 2013. - 240 c.: http://znanium.com/bookread.php?book=368456

MaHxapa H. ®. MNMo4yBoBeneHne ¢ ocHoBamu reonorun: YuyebHuk / H.®. Manxapa, 6.A. Bopucos. -
M.: HALU NHDPA-M, 2013. - 352 c. http://znanium.com/bookread.php?book=368457

7.2. [lononHutenbHasa nuteparypa:

MNOYBOBELOEHWVE / Poccuiickast Akagemns Hayk; PAH. [okyyaeBckoe obuectBo noysoBenos.?M.:
Hayka: MAVK"Hayka/HTepnepuoguka”, 1899-.?Cogepx. napan.: pyc., aHrn..?OCcHoBaH B SiHBape
1899 r..?Bbixogut 12 pas B roa.?, noctynHo ¢ 2004 no 2011 r.r. (1 ak3.)

ArPOXMMUSA / Poccuiickasa Akagemus Hayk.?M.: B.u., 1964-.?Coaepx.napan.:pyc..aHrn..?Pes.s
KOHLe CT.:aHrn..?XypHan ocHoBaH B sHBape 1964 r..?BbixoguT 12 pas B rog., 4octynHo ¢ 2004 no
2011 r.r., (1 ak3.)

Mpoxopo., bopuc Bopucosuy. Skonorusa yenoseka: TepmmHon. cnos. / b.b. Npoxopos.?PocTos H/L:
deHnke, 2005.7476 c. (3 wr.)

Opnog, Omutpuin Cepreesnd. Xumusi noys: y4eb. ons cTyneHToB By30B, 0Oyyatowmxcs no
cneu."Arpoxumns n noysosenenHune" / [1.C. Opnos, J1.K. CagosHukosa, H.W. CyxaHoBa. MockBsa:
Bbicw. wk., 2005 557 c.
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PomaHoB E.M . Skonorus. 9Kkonornyeckmim MOHUTOPUHI NecHbIX akocmuctem /PomaHos E.M. ManioTa
0O.B.KoHakos [.E.KypHeHkosa W.IN.["aBpuukosa H.H. - MI'TY (lMoBonxckuiA rocynapCTBEHHbIN
TexHonormnyeckun yumsepcutet)sparenbcteo. 2008. - 236 cTp.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=39591

CaposHukoBa, Jllogmmnna KOHCTaHTMHOBHA. DKONOrUS 1 OXpaHa oKpyXatowen cpenbl npu
XUMUYECKOM 3arpsa3HeHnm: y4eb. nocobume ons ctyaeHToB, 00yHaoWwmxcs No XMM., X1M.-TEXHON. U
6von. cneu. / J1.K. CapoBHukosa, [1.C. Opnos, WN.H. JlosaHosckas.3-e n3g., nepepab. . Mocksa:
Bbicw. wk., 2006. 333, [1] c.: un.; 22.

7.3. UHTepHeT-pecypcChl:

Cait MMHMCTEPCTBA 3EMENbHbIX Y UMYLWECTBEHHbIX OTHOWeHU PT http://mzio.tatar.ru/ -
http://mzio.tatar.ru/

Cant MMHUCTEpPCTBA CENbCKOro Xo3sincTea n npogosonscteusa PT - http:/agro.tatar.ru/
Cant hakynbTeta noysoseneHms MI'Y - http://soil.msu.ru/

Xumunsa B IHTepHeTe. [onesHble CCbInku. -
http:/fptl.ru/Chem%20block Himija%20v%20internete.html

AnekTpoHHas bubnuoteka MIY - -
http://www.pochva.com/studentu/study/books/index.php?query=&by=author&format_search=d;

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnauvHbl "MukpoaneMeHTbl B noysax” npeanonaraeTt UCnofb3oBaHne cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeuiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON ynNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHON ayAUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCcHalleHa WupPOoKOrnonoCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboin paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTuBHOM KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.

PeructpauunoHHbiin Homep 247014 DAEKTPOHHEH
Crpanunua 18 n3 20. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 021900.62 NoysoBeneHme; AOLEHT, K.H. (BoueHT) MHnatynnuH K.I™.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

CnekTpoMeTp nnameHHbIn atoMHo-ancopbumoHHblin AANAL YST 200, cnekTpodooToMeTpbl,
POTOKaNOPUMETPbI, CyWWbHbIE WKaMbl, aHANUTUYECKME BECHI, TEXHNYECKME BECHI, BUOPOCTONbI,
LeHTpUAyrn, BoasiHble 6aHw.

KoMnbioTepbl NOAKNIOYEHHbIE K TOKaNbHOM CeTn yHBepcuteta u cetm NHTepHer - 9 wr.,

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHno 021900.62 "TMoyBoBeneHME" N NPOGOUID NOATOTOBKN HE NPEaYCMOTPEHO .
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