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Mporpammy aucumnnuHbl paspabotan(a)(n) AOUEHT, K.H. (oueHT) MHustynnuH K.I'. kadpenpa
No4YBOBEOEHUNS OTOENEHME NPUPOaoNonb30BaHus , kginijat@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

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b1.B.AB.11 OucunnnnHbl (Mogynu)" OCHOBHOW
obpasosaTtenbHol nporpammbl 06.03.02 [NoyBoBEEHME 1 OTHOCUTCS K AUCUUMNINHAM MO BLIOOPY.
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 komnereHumu npuobpetaemMon KOMMNEeTeHL MU
CNoCOBHOCTbIO NOMb30BATLCS HOPMATMBHBIMU AOKYMEHTaMM,
onpenenswnmMm CTOMMOCTb NMPOBEAEHNS NMONEBbIX,
MK-11 nabopaTopHbIX, BbIYUCIMTENbHBIX U MHTEPNPETaLNOHHbIX paboT
B TV NOYBOBEAEHUSA, MENN nn, PU3NKN, XMMnUn
(NMpodpeccmoHanbHble obnac 06 OBE/IeHN, MenMopauui, uanki, ’
KOMNeTeHLMM) reorpadum, buonoruu, aKonormm, 3po3nn No4se, arpoXMMnn u
arpouankun, NoYBEHHO-NaHAWAaTHOro NPOEKTUPOBaHNS,
pannonornv No4s, oxXpaHbl N paumoHanbHOro NCMNob30BaHUS
no4s
MNK-7 FOTOBHOCTbIO MPUMEHUTb Ha NPaKTUKe 3HaHUsS TeopeTnYecKux
(npodheccunoHanbHble OCHOB ynpasneHuns B cdpepe NCnonb3oBaHUS 1N OXpaHbl
KOMNeTeHLmm) NO4YBEHHOro NoKpoBa

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:

1. OONXEH 3HaTb:

POSib MUKPOS3NIEMEHTOB B XXMU3HW PaCTEHUI, XNBOTHbIX U YENOBEKA;

OCHOBHbl€ 3aKOHOMEPHOCTW NPOLIECCOB MUTrpaLmn, akKyMynaumMm MUKPOSIEMEHTOB B MOYBaXx;
3aKOHOMEPHOCTW NOCTYMNNEHNSA MUKPOS/IEMEHTOB B PACTEHUS;

Cofep>XaHue 1 OCHOBHbIE (POPMbl HAXOXAEHUS PA3NNYHbBIX MUKPOS/IEMEHTOB B NOYBaXx ;
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3Ha4YeHNe KOHKPETHbIX MUKPOSNEMEHTOB AN1S1 XXN3HEAEeATEeIbHOCTU XMBbIX OPraHN3MoB U MeTodax
60pbbbl C X 0EUUUTHOCTBIO U TOKCUYHOCTBIO B NMOYBAX.

2. DONIXEH yMeTb:

OueHnBaTb BAMSHME COOepXaHUsa pasnnyHbiX POPM MUKPOINIEMEHTOB HA Pa3BUTUE KYNbTYPHbIX
pacTeHuid;

OueHMBaTb 9KONIOrM4YECKOe COCTOSIHME MOYB UCXOS N3 COAEPXaHNs PasfinyHbIX (OopM
MUKPOS/IEMEHTOB.

3. OONXeH BnageThb:
HaBblkaMW ornpeneneHns cogepXaHunsa 4OCTYNHbIX QOPM MUKPOS/IEMEHTOB B NOYBaXx.

JaTb 3KONOrMYeckyto 1 arpoXMMUYECKYHO OLIEHKY NMOYBbI MO COAEPXaHUIO LOCTYMHbIX (OOPM
MUKPOSNIEMEHTOB.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obuwas Tpya0eMKOCTb ANCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs 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 - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHou paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
NI Bucwaniuun/ - (CeMeCTPoyecrpa (8 vacax) KoHTponS
Nex ImI'IpaKTvmecKmeJ1a'160parop|-u:|e
L 3aHATUA paborbl

Tema 1. lNpenmer, uenu

1 M 3agadyn ouCUnnInHbI 8 1 0 o 0 YCTHbIA ONpoC
" [MUKPO3NEMEHTbI B
rnoysax.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 2. ®azoBbii
cOCTaB Nno4s 1 ha3oBoe
COCTOSIHME
MUKPO3NEMEHTOB B
rno4sax.

. |Bsanmogencrteune
MUKPO3NEMEHTOB C
ryMyCOBbIMI
BelwecTBamMm n
MUHEpPanbHbIMK
NOBEPXHOCTSAMUN.

YCTHbIA OnpocC

Tema 3. lNpoueccol
ocaxneHus u

. |pacTBopeHns
MUKPO3NEMEHTOB B
noysax

acce

Tema 4. O6cnepoBaHue
NnoyB Ha copepxaHue
MUKPO3MEMEHTOB.
MeTonbl onpegeneHus
BaNOBbIX 1 MOLABUXHbIX
POPM MUKPO3NEMEHTOB
B MoYBax.

" IKapTnposaHve
MOYBEHHOr0 NOKPOBAa Ha
colepxaHue
MUKPO3MEMEHTOB.
MoHuTOpUHSr
MUKPO3/IEMEHTOB B
noysax.

YCTHbI Onpoc

Tema 5.
MwukpoanemeHThl |
rpynnobl. [Moarpynna
LWENOYHbIX MEeTansos.
Mogrpynna meamw.

" |ConepxaHve 1 gopMmbl
B noyBe. OcobeHHOCTH
XMMU3Ma. 3HavyeHme
ONs pacTeHui.
TOKCUYHOCTb

KOHTPO/NbHas
paboTta

Tema 6.
MwukpoanemeHTh! |l
rpynnbl Moarpynna
LEeN0YHO3EMENbHbIX
meTtannos. [Noarpynna
. lumHka. CogepxaHuve v
doopMbI B No4Be.
OcobeHHOCTU XMM3Ma.
3HavyeHne ans
pacTeHuia.
TOKCUYHOCTD.

TecTmpoBaHune
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 7.
MwvkpoanemeHTsi |l
rpynnbl bop.
ANOMUHWIA. DNEMEHTbI
noboyHow noarpynnsi i
rpynnbl. pynnbl
SN1EeMEHTOB YCTHbIA ONpoC
7. NnaHTaHONOOB W 8 6 1 1 2
aKTUHOMIOB.
ConepxaHue n oopmbl
B noyse. OcobeHHOCTH
XuMm3ama. 3HayveHme
ONs pacTeHui.
TokcuyHOCTb

Tema 8.
MwukpoanemeHThb! IV
rpynnbl. KpeMHun,
TUTaH. LMPKOHWUIA.
OnemeHTbl N06OYHOIA
8. [noarpynnbl IV rpynnbi. 8 7 1 1
CopepxaHue n opmbl
B noyBe. OCOBEHHOCTH
XMMN3Ma. 3Ha4veHne
ONS pacTeHui.
TOKCMYHOCTb.

Tema 9.
MwukpoanemeHTbl V
rpynnbl MblwbsK.
Cypbma. Bucmyr.
9. |ConepxaHue n hopmsl 8 8 1 2
B no4se. OcobeHHOCTU
XMMn3Ma. 3HadveHne
ONs pacTeHun.
TOKCUYHOCTb.

Tema 10.
MwukpoanemeHTbl VI
rpynnbl CeneH. Tennyp.
OnNeMeHTbl noarpynnbl
xpoma. CogepxaHue u pedepat
10. doopMbI B NOYBE. : 9 1 2 2
OcobeHHOCTU XMMM3Ma.
3HayeHue ans
pacTteHuia.
TOKCUYHOCTb.

5 TeCTUpPOBaHMe

2 YCTHbI Onpoc

KETPOHHBH
B_EPCHTET
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 11.
MuvkpoanemeHTsl VI
rpynnbl ONEeMEHTbI
OCHOBHOW noAarpynnbl -
11 [ranorensi. MapraHeu. 8 10 1 5 5 YCTHbIA ONpOC
"ICooepxanve n popmbl
B noyse. OcobeHHOCTH
XuMm3ama. 3HadveHme
ONs pacTeHui.
TOKCMYHOCTD.

Tema 12. Tpnapa
xenesa. CogepxaHue un
doOpMbI B MOYBE. KOHTPONbHAas
12.|OcobeHHOCTM xuMm3ma. | 8 11 1 2 2 paboTta
3HayeHue ans
pacTteHuia.
TOKCUYHOCTb.

Tema . Torosas
doopma KOHTpOns

WNtoro 8 18 20

8 0 0 0 9K3aMeH

4.2 CopepxaHvue oUCLUMNUHDI
Tewma 1. Npeanmer, uenu v 3agayv AUCLUNIINHLI MUKPO3/IEMEHTbI B NoYBax.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

MMoHaTre - "MnkpoanemeHT". buonornyeckoe onpeneneHne NOHATUS "MUKPOINEMEHT".
duamonornyeckoe onpeneneHme noHATUS "MnMKpoanemeHT". 'eonornyeckoe onpeneneHne noHATUS
"MUKpPo3anemeHT". OCOBEHHOCTM 3NEMEHTHOro cocTaBa No4YB. KOHCTUTYLIMOHHbIE 9NEMEHTbI NOYB.
MakpoanemeHTbl B no4sax. MesoanemeHTbl B noysax. MUKpoanemeHTbl B no4sax.
YnbTpaMukpoanemeHTbl B noysax. [NoHsATME "MUKpO3neMeHT" B noysoBedeHnn. PacnpeneneHve
MUKPO3NEMEHTOB MO Nepuoanyeckoin Tabnuue MeHaneneesa.

Tema 2. Pa30BbI cOCTaB NO4YB U ¢pa30BOE COCTOSAHUE MUKPOIJSIEMEHTOB B NOYBax.
B3aumopencrteme MUKPO3/1IEMEHTOB C F'YMyCOBbIMU BeLLL,ECTBaMU U MMHepPasibHbIMU
NoOBEepPXHOCTAMM.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Buocdepa n akocuctembl. KpaTtkasa xapakrepuctmka skocuctembl cywn. KpyrosopoT BelecTs B
6ruocgepe. MNMoToOKM aHEPrun 1 BELLECTBA B 9KOCUCTEME CylN. BbIHOC 1 akKyMynsiunst XMMUYECKMX
3N1eMeHTOB B noyBax. [1oyBa kak reoxmMmyeckuii 6apbep 3KOCUCTEMBbI Cylwn. Ponb MUKPOSNEMEHTOB
B XXW3HU pacTeHU 1 XMBOTHbIX. CoaepxaHme n oopMbl MUKPOSNEMEHTOB B NoyBe. CenekTUBHOCTb
NOrNoWeHNs MUKPO3NEMEHTOB PacCTEHMAMU. 3aBUCUMOCTb MNOCTYMNEHNS MUKPONTIEMEHTOB B
pacTeHus oT comepXaHus 1 oopM MUKPO3NEMEHTOB B rnoyse. MnMKpoaneMeHTbl B NoYBe Kak goaktop
NUTaHNS PacTeHNin n PakTop TOKCUYHOCTU OS5 XUBbIX OpraHM3MoB. MexaHn3mbl NOCTyNNeHUs
MVKPO3NEMEHTOB B pacTeHus. lNaccnBHoe NornoweHne MMKpPO3neMEHTOB KOPHEBLIMU CUCTEMaMN
pacTeHuin. AKTMBHOE MOrnoLweHne MUKPO3IEMEHTOB KOPHEBBIMU CUCTEMaMN pacTEHUIA. AHTOrOHU3M
N CUHEPrn3M MUKPO3NEMEHTOB. TONEPaHTHOCTb PACTEHUI K MOBbILEHHOMY COOEPXaHUO AOCTYMHbIX
MVKPO3NEMEHTOB. OHATNE MNOYBEHHAS pasda M NOYBEHHDBIN KOMMOHEHT. TBepable dpasbl NoYBbI.
Xunpkas dpaza noysbl.

Tewma 3. lNpoueccbl ocaxXaeHUsi N pacTBOPEeHUS MMKPO3/1IeMeHTOB B NoYBax
npakTudeckoe 3aHsitne (1 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3HayeHne MexadasHoro pasaeneHns MUKPO3EMEHTOB B MOYBE AN MUTAHUSA PACTEHUA 1 3KONOrnm
aKocucTeM. PopMbl TPYOHOPACTBOPUMBIX CONE MUKPO3NEMEHTOB B NoYyBax. PacyeT pacTBOpnMOCTHY
rMOPOOKCUA0B, OKCMAO0B, OKCUIMAPOOKCMAO0B, KApOOHATOB 1 CyNbOUO0B B MOYBEHHOM Npodoumne.
MporHo3upoBaHne coaepXaHne NOHOB METaNOB B a3P06HbIX M aHa3pobHbIX noysax. MepcnekTuBbl
MOHMTOPUHIa MUKPO3NEMEHTOB B NMOYBAX 1 PacYeToB 403 MUKPOYA0BPEHNA HA OCHOBE M3Yy4YEHUS!
XUMUNYECKNX 3aKOHOMEPHOCTEWN.

naboparopHas pabora (2 4aca(oB)):

OnpepneneHne cogepXxaHusa NoABUXHON MEON, HA OCHOBE aHanM3a 9KCTPakTOB, BblAENEHHbIX 13
MOYB Ha CNEKTPOMETPE NamMeHHOM aToMHo-aacopbumnoHHHom AANAL YST 200

Tema 4. O6¢cnepnoBaHue NOYB Ha copepXaHne MUKpoanemeHToB. MeToabl onpeaeneHus
Ba/IOBbIX U MOABMUXHbIX POPM MUKPO3/IeMEeHTOB B NouBax. KapTupoBaHue NoYBEHHOro
NOKpOBa Ha coAepXaHue MUKPO3NeMeHTOB. MOHUTOPUHI MUKPO3/IEMEHTOB B MOYBaXx.

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

MeToabl OLIEHKM KNapKOBbIX COAEPXaHNS MUKPO3NeMeHTOB. MeToabl onpeaeneHns BanoBbIX 1
NOABMXHbIX POPM MUKPO3NEMEHTOB B NoyBax. KapTmpoBaHue NoYBEHHOrO NOKPOBA Ha COAEPXaHME
MUKPO3NEMEHTOB. MOHUTOPWHT coAepXaHus MAKPO3NEMEHTOB B noysax. [penenbHoO oonycTuMble
KOHLUEHTpauUn MAKPO3NEMEHTOB B MOYBaXx. TPyAHOCTU ONpeneneHns npeaenbHO fONYCTUMbBIX
KOHLUEHTpauun MAKPO3NIEMEHTOB B MOYBaX.

naboparopHas pabora (2 4aca(oB)):
I'Ionyqume 3KCTpakTa angd onpeneneHnsa B no4se BaJioBOro cogepxaHmna Mmegn.

Tema 5. MukpoanemeHTb! | rpynnsi. NMogrpynna weno4yHbix metannos. lNoarpynna meau.
CopepxaHue n cpopmbl B nouse. OCO6eHHOCTN XMMU3MaA. 3HaYEHMe AN pacTeHUN.
TOKCHMYHOCTb

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

OA4rpynna wenoyHbix metannos. Jlntuin. Pybuauia. Lleaunin. OcobeHHocTn xummnama. ConepxaHuve B
3eMHol kope. ComepxaHue 1 popMbl HAXOXAEHNS B MOYBAX. 3HAYEHUE OS5 paCTEHUN.
LocTtynHocTb onsa pacteHuii. ObecnedYeHHOCTb pacTeHuid, npobnema 0edUUUTHOCTIA B NMOYBaAX.
TOKCMYHOCTb NS pacTeHnin n Yenoseka. AKTyanbHOCTb AN U3YYEHUS B arPOXUMNYECKOM U
akonormnyeckmx acnekrax. Noarpynna mean. Menb. Cepebpo. 3onoto. OcobeHHOCTM XMU3ma.
CopnepxaHue B 3emHom kope. CoaepxaHue n hopMbl HAXOXOEHWS B NOYBaxX. 3HAYeHNe ans
pacteHuin. [1ocTynHOCTb Ans pacteHunin. ObecneyeHHOCTb pacTeHuin, npobnema fedoUMTHOCTM B
noysax. TOKCMYHOCTb AN pacTeHWin 1N Yenoseka. AKTyanbHOCTb ANS N3Y4EHUS B arpOXMMNYECKOM U
aKonormyeckux acrnekrax. lNogrpynna meaw.

npaktnyeckoe 3aHsitne (1 yaca(os)):
MpWHUMNBI aTOMHO-aACcOPOLMOHHOr0 ONpeaeneHns MUKPO3/1EMEHTOB
naboparopHasi pabora (2 4aca(oB)):

OnpepneneHve BanoBOro CogepxaHus Mean, Ha OCHOBE aHann3a aKCTPaKTOB, BblAENEHHbIX N3 MOYB
Ha CMeKTPoMeTpe NnaMeHHOM atoMHo-aacopbumoHHHoMm AANAL YST 200

Tema 6. MukpoanemenTthl |l rpynnsl Moarpynna wenoyHosemenbHbIX MeTannos. MNoarpynna
uuHka. CopepxaHue u cpopmbl B nouse. OCO6€HHOCTN XMMM3Ma. 3HaYeHMe ONsA pacTeHUn.
TOKCUYHOCTb.

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

Moarpynna weno4yHo3eMenbHblx MeTannos. bepunnuii. Bapwit. CTpoHumit. Paguin. OcobeHHoCTH
xummnama. CogepxaHve B 3eMHOM Kope. 3HadveHne ana pacteHuin. [1oCTynHOCTb ANg pacTeHuiA.
ObecneyeHHOCTb pacTeHuid, Npobnema 4eUUMTHOCTM B NOYBaxX. TOKCUYHOCTb AJ1S1 PACTEHWUIA 1
yenoseka. AKTyanbHOCTb AN N3Y4YEHWS B arpOXUMNYECKOM 1 3Konornyeckmx acrekrax. logrpynna
umHka. LnHk. Kaomuia. Ptytb. OcobeHHocTu xnummnama. CogepxaHue B 3eMHol kope. ConepxaHue u
POPMbl HAXOXAEHUS B NOYBaX. 3HaYeHVe Ans pacteHuin. [JocTynHoCTb Ans pacTeHui.
ObecneyeHHOCTb pacTeHuid, Npobnema 4eUUMTHOCTM B NOYBaAX. TOKCUYHOCTb AJ1S1 PACTEHWUIA 1
yenoseka. AKTyanbHOCTb AN U3Y4YEHUS B arPOXUMNYECKOM 1 3KONTIOrMYeCcKmnx acrnekrax.

npaktnyeckoe 3aHsitne (1 4aca(os)):
ConepxaHme n CpOprI HaxoXO0eHusd B no4yBax Weno4YHbIX METANNIOB B NMO4YBax.
naboparopHas pabora (2 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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I'IonyquVle 9KCTpakTa ang onpeneneHns B noyse cogepXaHund noosn>XxXHOro MmapraHua.

Tema 7. MukpoanemeHThbl lll rpynnbl Bop. AntoMuHUIA. dneMeHTbl No6o4yHoM noarpynnbi il
rpynnbl. [pynnbl 3n1eMeHTOB NnaHTaHOMA0B U akTUHoMaoB. CoaepxaHue n opMbl B NoYBe.
OcobeHHOCTM XuMu3Ma. 3HaueHue ons pacteHMn. TOKCMYHOCTb

nekumnoHHoe 3aHsitne (1 yaca(os)):

Bop. AntommnHuin. OcobeHHoCTU xmMmnama. CoaepxaHme B 3eMHOM Kope. 3HavyeHne Ons pacTeHui.
LocTtynHocTb ans pacteHuii. ObecneyeHHOCTb pacTeHuii, npobnema oepmUnMTHOCTM B NMOYBaX.
ToKCUYHOCTb AN pacteHui n Yyenoseka. AKTyanbHOCTb AN N3y4EeHUS B arpOXMMNYECKOM Y
9KONOrNYeCcKnX acnekTax. AnemeHTbl noboyHor noarpynnsl ll rpynnel. Fannuin . Mnonia. Tannuia.
["pynnbl aNEMEHTOB NAHTAHOWA0B 1 akTMHOMAoB. OcobeHHOCTM XMn3ma. ConepxaHne B 3eMHON
kope. CogepxaHve 1 qoopMbl HAXOXAEHUS B NoYBax. 3Ha4eHve ans pacteHuin. JJocTynHocTb ans
pacteHunin. ObecnevyeHHOCTb pacTeHuin, NnpobnemMa AedUUNTHOCTN B MOYBAX. TOKCMYHOCTb ANS
pacTeHui n yenoeeka. AKTyaNnbHOCTb ANS U3YHEHUS B arpOXUMNYECKOM U 9KONOIrMYECKMX acnekTax.

npaktnyeckoe 3aHsitne (1 4aca(os)):
CopnepxaHue 1 oopMbl HaxoXAeHUs 6opa 1 antoMUHUS B MOYBaXx.
naboparopHas pabora (2 4aca(oB)):

OnpegneneHve cogepXxaHus NOABUXHOro MapraHua, Ha OCHOBE aHann3a 9KCTPaKTOB, BblAENEHHbIX
13 NOYB Ha CNEKTPOMETPE NnaMmeHHOM aToMHo-aacopbumoHHHom AANAL YST 200

Tema 8. MukpoanemeHTbl IV rpynnbl. KpeMHUN, TUTaH. LUPKOHUN. DNeMeHTbl N06oYHOMN
noarpynnsi IV rpynnel. CopepxaHue n oopmbl B nouse. OCoO6eHHOCTU XMMN3Ma. 3HaueHue
Ans pacteHun. TOKCUYHOCTD.

JNeKuMnoHHoe 3aHsiTue (1 Haca(os)):

Kpemnuuia, M'epmanuin. Onoeo. CeuHeu. OcobeHHocTn xnmmnama. ConepxaHume B 3eMHOM KOpE.
CopepxaHue 1 oopMbl HAXOXAEHUS B NoYBax. 3HaYeHVe 4na pacteHunin. JJocTynHocTb ans
pacteHuin. Obecne4yeHHOCTb pacTeHunin, npobnemMa AeUUNTHOCTU B MOYBAX. TOKCMYHOCTb ANS
pacTeHun n yenoseka. AKTyanbHOCTb AN U3YYEHUS B arpOXUMNUYECKOM M 9KONOrmM4eCcKmnx
acnektax.TuTaH. UMPKOHWIA. SnemMeHTbl noboyHor noarpynnsl IV rpynnbl. TutaH. OcobeHHOCTH
xmmmnama. CogepxaHue B 3eMHol kope. CoaepxaHune 1 oopMbl HAXOXAEHNS B MOYBax. 3HAYEHNE
ons pacteHuwin. JloctynHocTb ang pacteHunin. ObecnevyeHHOCTb pacTeHunia, npobnemMa 0eULNTHOCTH
B No4Bax. TOKCUYHOCTb AN pacTeHUn 1 Yyenoseka. AKTyanbHOCTb ON5 U3YYEHNS B arpoOXMMNUYECKOM
N 9KOMOrnyeckKmx acnekrax.

npaktnyeckoe 3aHsitne (1 yaca(os)):

OKCTparnpoBaHne MUKPO3NEMEHTOB 13 NOYB. MNprHLUMNMabHbIE U METOAMYECKNE MOAXOAbI.
naboparopHasi pabora (2 4aca(oB)):

lMonyyeHwe aKcTpakTa onsa ornpeneneHus B NoYBe BaNOBOro CoaepXaHns mapraHua.

Tema 9. MukpoanemeHtbl V rpynnbl Mbiwbsik. CypbMa. Bucmyt. ConepxaHue u ¢oopmbi B
noyse. OCO6EHHOCTM XUMU3Ma. 3HaueHne ONs pacteHUn. TOKCUYHOCTb.

neKkumnoHHoe 3aHsitne (1 yaca(os)):

Mblwbsik. Cypbma. Bucmyt. OcobeHHocTn xummnama. ConepxaHue B 3eMHo kope. ConepxaHue u
POPMbl HAXOXAEHUS B NOYBaX. 3Ha4YeHVe Ans pacteHuin. [JocTynHoCTb Ans pacTeHui.
ObecneyeHHOCTb pacTeHuid, Npobnema 4eUUMTHOCTM B NOYBaAX. TOKCUYHOCTb AJ1S1 PACTEHWUIA 1
yenoseka. AKTyanbHOCTb A5 U3YYEHUS B arpOXMMMYECKOM M 3KONOrMYeCKMX acnekTax.
npakTnyeckoe 3aHsitne (2 4aca(os)):

DKCTparuposaHne MapraHua 13 noys. lNprHuUMnmMabHble 1 METOAMYECKNE MOAXObI.
naboparopHas pabora (2 4aca(oB)):

OnpegneneHve BanoBOro cogepxaHus MapraHua, Ha OCHOBE aHanm3a 9KCTPakTOB, BblAENEHHbIX U3
MOYB Ha CNEKTPOMETPE NiamMeHHOM aToMHo-aacopbunoHHHom AANAL YST 200

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

nekumnoHHoe 3aHsiTne (1 yaca(os)):

KTPOHHEBH
B_EPCHTET
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CeneH. Tennyp. OcobeHHocTn xummnama. ConepxaHue B 3eMHoin kope. CoaepxaHune n doopmbl
HaxoXAeHus B noyYBax. 3HavyeHve ons pacteHuid. JJocTynHocTb ans pacteHuii. ObecneYeHHOCTb
pacTeHuii, npobnemMa AedPUUNTHOCTM B MOYBaX. TOKCMYHOCTb ONSi paCTEHWIA 1 YenoBeka.
AKTyanbHOCTb A1 U3Y4EHMWS B arpOXMMMUYECKOM 1 9KONOrMYeCKnxX acnektax. XpoM. MonmbaeH.
Bonbdppam. OcobeHHocTn xummuama. ConepxaHue B 3eMHoi kope. ConepxaHue n oopmbl
HaxoXAeHus B noyBax. 3HavyeHve ons pacteHuid. JJocTynHocTb ans pacteHuii. ObecneYeHHOCTb
pacTeHunii, npobnemMa AeUUNTHOCTM B MOYBaX. TOKCMYHOCTb OISt paCTEHWI 1 YenoBeka.
AKTyanbHOCTb A1 U3yYEHWS B arPOXMMUYECKOM 1 9KOMOrMYECKNX acnekTax.

npaktnyeckoe 3aHsitne (2 4aca(os)):

dopMmbl Xenesa B Noysax. IKCTparnpoBaHme nogsuXHoOro xenesa na noys. MNpuHuMnuabHble 1
MeToamnyYeckme noaxomapl.

naboparopHas pabora (2 4aca(oB)):

lMonyyeHne aKcTpakTa Ons onpeneneHns B NOYBE COOEPXaHMs NOOBUXHOMO Xenesa.

Tema 11. MukpoanemeHTbl VIl rpynnbl neMeHTbl OCHOBHOMW NOATPYNIbI - rafnoreHsbl.
MapraHeu. ConepxaHue n coopmbl B nouse. OCO6eHHOCTU XMMU3Ma. 3Ha4YeHue ons
pacTeHuin. TOKCUYHOCTD.

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

SneMeHTbl OCHOBHOI NoArpynnbl - ranoreHsl. dTop. Bpom. Moa. OcoBeHHOCTM XMMU3Ma.
CognepxaHue B 3emHom kope. ComepxaHue 1 oopMbl HAXOXAEHUS B NOYBaX. 3HAYeHNe ans
pacteHuin. [loctynHoCTb Ans pacteHuin. ObecneyeHHOCTb pacTeHuid, npobnema NecnLNTHOCTA B
noysax. TOKCMYHOCTb ANS pacTeHUn 1 YenoBeka. AKTyanbHOCTb O/151 N3y4EeHUs! B arpOXMMUYECKOM 1
akonoruyeckmx acnektax. Mapraxeu. OcobeHHocTu xummama. CoaepxaHme B 3eMHOW KOpE.
ConepxaHue 1 popMbl HAXOXAEHNS B NoYBax. 3Ha4yeHne ang pacteHuni. JocTynHOCTb Ang
pacteHunin. Obecne4yeHHOCTb pacTeHmin, NnpobnemMa AeUUNTHOCTN B MOYBAX. TOKCMYHOCTb ANS
pacTeHui un yenoeeka. AKTyanbHOCTb ANS U3YHEHUS B arpOXUMNYECKOM U 9KONOrMYECKNX acnekTax.

npakTnyeckoe 3aHsitne (2 4aca(os)):
MeTO,EI,bI onpemneneHns Xeneaa B 3KCTpakTax.
naboparopHas pabora (2 yaca(oB)):

OnpepeneHne cogepXxaHusa NOABUXHOMO Xenesa, Ha OCHOBE aHanM3a 3KCTPakTOB, BblAENEHHbIX 13
MOYB Ha CNEKTPOMETPE NiaMeHHOM aToMHo-aacopbumnoHHHom AANAL YST 200

Tema 12. Tpnapna xene3a. CogepxaHue n coopmbl B nouse. OcCo6eHHOCTU XMMU3Ma. 3HauYeHune
Ansi pacteHUn. TOKCUYHOCTb.

nekumnoHHoe 3aHsiTne (1 yaca(os)):

OneMeHTbl NOArpynnbl TpUaabl Xenesa - Xeneso, kobanbTt, HUKeNb. OCOBEHHOCTU XMMN3Ma.
CopnepxaHue B 3emHom kope. CoaepxaHune n oopMbl HAXOXAEHNS B NOYBaX. 3HAYEHNe ans
pacteHuin. [1ocTynHOCTb Ans pacteHunin. ObecneyeHHOCTb pacTeHuin, npobnemMa nedoUMTHOCTM B
noysax. TOKCMYHOCTb AN pacTeHWNn 1 Yenoseka. AKTyanbHOCTb 415 N3Y4EHUS B arpOXMMNYECKOM U
9KONOrnyeckmnx acrnekTax.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MeToaunyeckue acnetbl npoeeneHmnsa pacHeTos onpegeneHnd cogepXxXaHmna MMKpPo3ieMeHTOB B
no4ysax.

naboparopHasi pabora (2 4aca(oB)):

Pacuer cooepXxaHuns B novyeax cogepXaHnda OCHOBHbIX MUKPO3JIEMEHTOB 1N OLEHKa noTeHumanbHomn
3arpA3HEeHHOCTU MNo4B.

4.3 CTpyKTypa 1 copepXxaHume caMoOCTOSATEe/IbHOM paboTbl AUCUMUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemecrp| HeAaens | camocrosTensHoi Tpynoemkocts ;&%’:‘:g‘;?:;g:g;‘l
AducumnnmHbl cemecTpa paboTbl (B yacax) paboTl
CTYLEHTOB

Tema 1. lNpeamer, uenu
1 |1 3amaun ancumnanHel
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MUKPO3NEMEHTDI B No4YBax.

noaroToBka K
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YCTHOMY Omnpocy

6 YCTHbI ONpocC
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 2. ®a3oBbli
COCTaB Mo4B 1 ha3oBoe
COCTOSIHME
MVKPO3NIEMEHTOB B
no4sax.

. |Bsanmopencrteune
MUKPO3NEMEHTOB C
ryMyCOBbIMU
BewecTBamun u
MUHEpPanbHbIMU
NOBEPXHOCTAMW.

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 3. lNpouecchl
ocaxaeHus n

. |pacTBOpeHmns
MWKPO3NEMEHTOB B
noysax

noaroToBka K
acce

acce

Tema 4. ObcnenoBaHune
NoYB Ha cogepxaHve
MUKPOSNEMEHTOB.
MeToabl onpeneneHuns
BasIOBbIX U MNOABUXHbIX
POpM MUKPO3NEMEHTOB
B NOYBax.

" |IKapTnposaHue
NMOYBEHHOr0 NOKPOBa Ha
conepxaHue
MUKPOSNEMEHTOB.
MoHuTOPUHS
MUKPO3NEMEHTOB B
noyBax.

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 5.
MwukpoanemeHTh! |
rpynnbl. Moarpynna
LeNOYHbIX METasNoB..
Moaorpynna megu.

" |ConepxaHne n popmbl
B noyse. OcobeHHOCTH
XMMn3Ma. 3HadveHne
ONs pacTeHui.
TOKCUYHOCTb

noaroToBka K
KOHTPONbHOW
pabote

KOHTpOnbHas
paboTa

Tema 6.
MwukpoaneMeHTh! Il
rpynnbl Moarpynna
LeN0YHO3EMENbHbIX
meTannos. [Nogrpynna
. lunHka. CogepxaHue u
oOpMbl B NOYBe.
Oco6eHHOCTN XUMU3Ma.
3Ha4yeHune ans
pacTeHu.
TOKCUYHOCTb.

NoAroToBka K
TECTUPOBAHNIO

TEeCTUPOBaHNe

PernctpaunoHHbin Homep 23816
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 7.
MukpoanemeHTh! Il
rpynnbl bop.
ANIOMUHWUA. DNEMEHTbI
noboyHor noarpynnsoi
rpynnbl. ["pynnbl
9NEMEHTOB
NaHTaHOM 0B U
aKTUHOWLOB.
CognepxaHue n popmbl
B no4Be. OcobeHHOCTH
XMMU3Ma. 3HavyeHne
ONs pacTeHui.
TOKCNYHOCTb

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 8.
MwukpoanemeHTbl |V
rpynnbl. KpeMHui,
TUTaH. LMPKOHWIA.
9nemMeHTbl No6oYHOIA
nogrpynnbi IV rpynnbi.
CopnepxaHue n popmbl
B noyBe. OcobeHHOCTM
XMMn3ma. 3HadveHne
ONS pacTeHui.
TOKCNYHOCTb.

NOAroToBKa K
TECTUPOBAHNIO

TeCcTUpOBaHuNe

Tema 9.
MukpoaneMeHTbl V
rpynnbl Mblwbsk.
Cypbma. Bucmyr.
CognepxaHue n popmbl
B noyBe. OCobeHHOCTM
XMMn3Ma. 3HadveHne
ONs pacTeHui.
TOKCMYHOCTb.

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

10.

Tema 10.
MwukpoanemeHTb! VI
rpynnbl CeneH. Tennyp.
OneMeHTbl Noarpynnbl
xpoma. CogepxaHune u
doopMbI B NOYBE.
OcobeHHOCTN XUMUn3Ma.
3HauyeHve ons
pacTeHu.

TOKCWYHOCTD.

MOLroTOBKa K
pedpepary

pedoepart

PernctpaunoHHbin Homep 23816
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 11.
MwukpoanemeHThl VII
rpynnbl SNeMeHTHI
OCHOBHOW NoArpynnbl -
ranoreHbl. MapraHed. noaroToska K o
. CognepxaHue n popmbl 8 10 YCTHOMY Onpocy 5 YCTHBIN ONIpoC
B noyBe. OCobeHHOCTM
XMMn3Ma. 3HadveHve
ONs pacTeHun.
TOKCUYHOCTb.
Tema 12. Tpnaga
xenesa. CogepxaHue u
oopMbl B MOYBE. noaroToBka K
12.|OcobeHHOCTM XMU3Ma. 8 11 |KOHTpPONbHOM 5 KOIngOJ'IbHaﬂ
3HayeHne ons pabote paborta
pacTeHu.
TOKCUYHOCTb.
Wtoro 62

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

5. ObpasoBaTesibHble TEXHONOMK

B xone npoBeneHns nabopaTopHbIX 3aHATUIA NPeLyCMaTpUBaETCs MPUMEHEHNE KOMMbIOTEPHbIX
CUMynSLMIA B OOPME pelleHmns 3a4a4 OLEHKN 3KONOrm4eckoro COCTOSAHUS NoYB UCX04s U3
pe3ynbTaTtoB ONpeneneHns pasnnyHbiX OOPM MUKPOINEMEHTOB B XO4€E BbINOMHEHNSI NabopaToOpPHbIX
paboT, C CaMOCTOSTENbHBIM MOUCKOM HOPMATMBHOW LOKYMEHTALMN 1 NTUTEPATYPHbIX AAHHbIX B CETU
NHTepHer.

MNpennonaraeTcsi NpoBeAeHNE COBMECTHOM paboTbl Mo OLEHKE CoaepXaHUsi HEKOTOPbIX
MUKPO3/IEMEHTOB B NMOYBaX TEPPUTOPMU [BOPA rNaBHOro kopnyca K®Y n oueHKn aKonornyeckoro
COCTOSIHUSI TEPPUTOPUN.

lMpepnonaraetcs NpoBeaeHNe MHTEePaKTUBHbIX 3aHATUIA (16 YacoB). byayT npoBeneHbl nekunm ¢
3annaHmMpoBaHHo ownbkoi (6 Yacos). CeMnHapbl-OMCKYCCUN HA TEMbI ONACHOCTM OTAENbHbIX FPYyMM
MUKPOSNEMEHTOB OJ151 YeNIOBEYECTBA, NEPCMNEKTMBbI MPUMEHEHNSI MUKPOYOOOPEHUI B CENbCKOM
xo3sicTtBe (4 4aca). Ponesble Urpbl NnpeaycMaTprBatoLnii camocToaTeNbHY0 paboTy CTyAEHTOB Mo
pacyeTy 003 MUKPOYOOOPEHUNIA 1N OLIEHKM SKONOrMYecKoro b6narononyynst 3eMenbHbIX y4acTKoB (6
4acos)

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. NMpenmert, uenu n 3agaduvm oUCLUNIMHBI MUKPO3/IEMEHTbI B MOYBaX.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

npoBOAMTCA Npernonasarenem nepen Havyanom 3aHATUM Mo NPOLWNON TeMe U B KOHUE 3aHATUSA MO
npoiaeHHoi Teme. MNprMepHble Bonpockl Ans onpoca: 1) B 4em coctont Gronornyeckoe
onpeaeneHune NoHATUSA "MMKpoanemMeHT"? 2) B 4eM cocTouT onuanonormyeckoe onpeneneHmne
NOHATMA "MUKPOoaneMeHT"? 3) B 4eM COCTOUT reoiornyeckoe onpeneneHns noHATMe
"MUKpPOaneMeHT"? 4) MoryT nv anemMeHTbl CoaepXawmecs B No4YBax B MakpoKonmyecTaax
cogepXaTbCs B XMBbIX OpraHnamax B MuKpokonuyectse? Ecnm aa, 1o kakue? 5) Hazosute
KOHCTUTYLIMOHHbIE 3NIEMEHTbI NoYB. 6) Ha3oBuTe MakpoaneMeHTbl Noys. 7) Npu kakoMm cogepxaHum B
MoYBE 3NEMEHTbI CHUTAKTCSA MUKpo3anemeHTamn? 8) Npu kakom cogepXxaHnn B MOYBE SNEMEHTHI
cumTalTcs ynbTpammkpoanemeHtamn? 9) Urto takoe buocdepa? 10) Yto Takoe akocuctema? 11)
Kakne noTokm BelwecTBa xapakTepHbl Ans akocuctembl cywmn? 12) Kakue reoxmmmyeckne 6apbepsbl
MOryT popmmpoBaTbCs B noysax? 13) Kak nponcxoomt nacCMBHOE NOrAOWEHNE MUKPOINEMEHTOB
KOPHEBbIMM cucTeMamu pacteHnin? 14) Kak npomcxoamT nacCUBHOE MOrnoweHne MUKPO3/IEMEHTOB
KOPHEBbIMM CUCTEMaMK pacTeHuin? 15) Yto noHMMaroT nog aHTOroOHM3MOM M CUHEPTN3MOM
MUKPO3NEMEHTOB?

Tema 2. da30BbIf COCTaB NOYB U (pa30BOEe COCTOSHUE MUKPOI/IEMEHTOB B NOYBaX.
B3aumopencreue MMKpO3/1eMEHTOB C FyMyCOBbIMU BeLLL,ECTBAMM U MUHEepPanbHbIMU
NOBEpPXHOCTAMM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

NPOBOAMTCA Npenogasarenem nepem Havanom 3aHATUIA NO NPOWON TEME UKW B KOHLLE 3aHATUS MO
npongeHHon Teme 1) [lanTte onpeneneHme NOHATUIO NoYBeHHas pasa. 2) CKonbko ¢oas BblAeNSIoT B
noysax? 3) Yepes kakylo gpady MUKPO3NEMEHTbI NOCTYNaT B KOPHM pacTeHnin? 4) Kakoe 3aHaveHne
MMeeT (Pas3oBOe COCTOSHUSA MUKPOSNEMEHTA OIS €ro akKyMmynauum nam murpaumm B noyse? 5) Kakoe
3HayeHne nMeeT (Pa3oBOe COCTOSHNSA MUKPOINEMEHTA A1 €ro OOCTYNHOCTM pacTeHnsm? 6) HYTo
Takoe nepBuYHble MUHepanbl? 7) YTo Takoe BTOpUYHble MuHepanbl? 8) Kakue muHepansl
onpenenstoT COpObUMOHHbI NoTeHuman noys? 9) Yro takoe cBoboaHaAA NOBEPXHOCTHAS AHEPrma?
10) Kak cBsizaHa agcopbums B NOBEPXHOCTHOM aHeprmnein? 11) Yto npencTtaensiet coboit ypaBHeEHUE
apcopbunn M'vbbca? 12) Kak BoipaxaeTtcsi CPOACTBO aacopbeHTa 1 agcopbarta B ypaBHEHUN
M'mbbca? 13) YTo Takoe nsotepma agcopbummn? 14) Yro npencraenset coboit S-Tmn M30TepPMbI
ancopbuun? 15) Yto npencrasnseT cobor C-tmn n3otepmbl agcopbuun? 16) Y1o npencrasnset
coboi L-tun n3otepmbl agcopbumn? 17) Yto npeacrtaenset coboi H-tun nsotepmel agcopbummn?

Tema 3. Mpoueccbl ocaxaeHUst U pacTBOPEHUSI MUKPO3JIEMEHTOB B NouBax
acce , NPUMEpPHbIE TEMbI:

MpoBepka NPoBOAUTCS NPENOLaBaTENIEM C OLIEHKOW paboThbl, yka3aHMeM OOCTOMHCTB M HELOCTATKOB
paboTtbl Tembl acce: Ponb MmonnbaeHa B xn3Hu pacteHuin. Ponb 6opa B Xn3Hu pacteHuin. Ponb meau
B XXM3HW pacTeHuin. Ponb unHKa B XU3HN pacteHuii. Ponb kobanbTa B XMU3HU paCTEHUIA.

Tema 4. O6¢cnenoBaHue NOYB Ha cofepXaHMe MUKpoanemeHToB. MeToabl onpeaeneHus
Ba/lOBbIX U MOABMUXHbBIX OOPM MUKPO3/IEMEHTOB B NouBax. KapTupoBaHue NoYBEHHOro
NOKpPOBa Ha coAepXaHue MUKPO3NeMeHTOB. MOHUTOPUHI MUKPO3/IEMEHTOB B MOYBaXx.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChH!:

nNpoBOANTCA NpenogasaTtenem nepen Ha4anom 3aHATUIA Mo NPOLUION TEME UK B KOHLE 3aHATMS NO
nponaeHHon Teme Bonpockl ana onpoca: 1. YTo Takoe knapk XMMn4yeckoro anemeHta? 2. Kakme
GOOpPMbI MMKPO3IEMEHTOB ONpeaensnTcsa B noysax? 3. HTo NOHUMAIOT NO4 MOHUTOPUHIOM
coAepXaHns MUKPOSNEMEHTOB B NoYBax? 4. YTo NOHMMaIOT Nog NpeaenbHO AoNYyCTUMbIMA
KOHUEHTpaunsaMm MMKPO3IEMEHTOB B NOYBax?

Tema 5. MukpoanemeHTbl | rpynnbl. Moarpynna wenoyHbix Metannos. MNoarpynna meaw.
CopepxaHue n coopmbl B nouse. OCO6eHHOCTN XMMU3Ma. 3HaYeHUe ONA pacTeHUN.
TokcuyHoCTb

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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KoHTponb 3HaHWi NPOBOAMTCS B BUAE MUCbMEHHOM paboTbl MO UHAMBMAYANbHbIM TEMaM 1.
OnpepneneHne NoHATUS "MUKPO3NEMEHT" B reonorum, 6uonorum, omamonornm pactTeHuin n
noysoBeneHnn. 2. MMkpoaneMeHTbl 1 ynbTPamMUKPO3NEMEHTbI B 3€MHOM KOpe 1 NoYBaxa 3.
OnpepneneHne NoHATMSA "noYBeHHas dasa”. 4. Meoxumuyeckne Gapbepbl B noysax. 5. MNpenenbHo
LOMYCTUMbIE KOHLIEHTPaLMSMM MUKPOSNEMEHTOB B noyBax? [Npobnembl onpenenexus. 6.
MOHUTOPWHI coaepXaHna MUKPO3NEMEHTOB B NoyBax. 7. Knapku xmmmnyeckoro anemeHTa. Metonpl
onpeneneHne n cnocobbl NpeacTaBneHUs.

Tema 6. MukpoanemeHTthl Il rpynnsbi Mogrpynna wenoyHosemenbHbIX MeTannos. MNoarpynna
uuHka. CopepxaHue u coopmbl B nouse. OCO6EHHOCTU XMMU3Ma. 3Ha4YeHue Ojisi pacTeHUM.
TOKCHMYHOCTD.

TECTUPOBaHME , MPUMEPHbBIE BONPOCHI:

Bynet ncnonb3oBaH 6aHk TECTOBbIX 3a4aHWIA MOATOTOBNEHHbBIX ANS ANCUMNANHBIL. BaHkn TeCTOBbIX
3afaHusa agantuposaHbl K cpege "CuHtes" [Npumepbl TeCcToBbIX 3a8aHui: 10 yeennyeHmto
METaNIMYECKNX NOYB LLENOYHbIE METANbI pacnonararTCs B psay: - NUTUIA - HATPUIA - kanuin Pybnanii
ABNAETCH rOXUMUYECKUM aHaNOMOM............ MpuvynHOM PaanOaKTUBHONO 3apaxkeHMs NoYB MOXET ObiTb
nonafaHve paavoakTUBHOIO N30TONAa - MNTUIA - HATPUIA - pybuans - ueans Oedomumnt meam
ycybybnsiet xnopo3 pacTeHmMn B OCHOBHOM B NMOYBAX - CEPbIX NECHbIX - YEPHO3EMAX BbILWENTOYEHHbIX -
LEePHOBO-KapOOHATHBIX TUMNYHbIX - KpacHO3eMax [MprYMHON paanoakTUBHOIO 3apaxeHns noys
MOXeT ObITb NonagaHve PaanoakTUBHOMO M30TOMNA (2 NPaBUIbHbIX OTBETA) - BEPUININS - LE3NS -
6apus - kanus - CTpoHUMs CTPOHUMI SBNSETCH rEOXMMUYECKUM aHANOrOM .............

Tema 7. MukpoanemeHThbl lll rpynnbl Bop. AntoMuHUIA. AneMeHTbl No6o4yHoM nogrpynnbi |l
rpynnbl. [pynnbl 3n1eMeHTOB NaHTaHOMA0B U akTUHOMAoB. CoaepxaHue n opMbl B NOYBeE.
Oco6eHHOCTM XMMN3Ma. 3HaueHue oNnsa pacteHMn. TOKCUYHOCTb

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

NpPoBOANTCA NpenogasarteneM nepen Ha4anom 3aHATUI Mo NPOLUION TEME UK B KOHLLE 3aHATUS NO
nponaeHHon Teme 1. HazoBute nopsapok coaepxaHns 6opa B noysax. 2. HazoBute nopsnok
coepxaHusa anioMnHus B noysax. 3. MoXHO v anoMUHNIA B pacTeHNsIX paccMaTpusaTh Kak
MUKPO3NeMeHT? 4. SBnseTtcs nm 60p MUKPOaNeMEHTOM B noysax? 5. SBnsertcs nm 6op
MUKPO3NEMEHTOM B pacTeHunsx? 6. Kak 4oCTynHOCTb antoMmnHms 3asmcut ot pH 1 pE noys? 7.
Hackonbko pnoctyneH 6op B noyBax pacteHnsm? 8. CywectsyeT N npobnema nedoumTHOCTU 1
TOKCMYHOCTM Bopa Ans pacTeHuin n Yenoseka?

Tema 8. MukpoanemeHTbl IV rpynnbl. KpeMHUIA, TUTaH. LUPKOHUA. BNneMeHTbl N0604YHON
nogrpynnbi IV rpynnel. CogepxaHue u doopmbl B nouse. Oco6eHHOCTM XUMU3Ma. 3HaueHue
Ansa pacteHUn. TOKCUYHOCTb.

TeCcTMpOBaHue , MPUMeEpPHbIE BOMPOCHI:

Mpumepbl TecToB Bop SBNSETCS XNSHEHHO HEOOXOAMMBIM MUKPOSNIEMEHTOM ...cvvveeeneieeeeieaeneenss
BUOOB pacTeHuiA. B cunbHOKMCNbIX NOYBax NPOSBASETCA TOKCUYHOCTb A1 pacTeHuii - bopa -
aNOMUHNS - KPEMHUSA - TUTaHa VIHOEKCHbIM 371IEMEHTOM B MOYBax Ha3biBatoT (2 NpaBuibHbIX OTBETA) -
60p - LMPKOH - aNOMUHWIA - KDEMHUIA - TUTaH

Tema 9. MukpoanemeHtbl V rpynnbl Mbiwbsik. CypbMa. Bucmyt. CogepxaHue u ¢oopmbl B
noyse. Oco6eHHOCTU XuMu3ma. 3HauyeHue Ojsi pacteHUn. TOKCUYHOCTD.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

NPOBOAMNTCA NpenoaaBaTenem nepes Ha4yanoM 3aHATUIA N0 NPOLWSIOA TEME UMW B KOHLIE 3aHSTUSA MO
npoiaeHHoi Teme MNpuMepHble BOoNpock Ans onpoca: 1. HazoBrTe Nopsaaok coaepXXaHns Mbllbska,
CYPbMbl 11 BUCMYTa B MOYBAX. 2. ABNSIETCA N MbIWbSK, CypbMa 1 BUCMYT MUKPO3NIEMEHTaMM B
noysax? 3. SIBNSIETCS NN MblWbSK, CypbMa 1 BUCMYT MUKPO3NEMEHTaMM B pacTeHmnsix? 4. Kak
LOCTYMHOCTb MbIlWbsiKa, CypbMbl U BUCMyTa 3aBucut ot pH 1 pE nous? 5. CywecTsyeT nu npobnema
0EePULMTHOCTM U TOKCUYHOCTU MbllbsKa, CypbMbl M BUCMYTa AN151 PaCTEHWIA 1 Yenoseka?

Tema 10. MukpoanemeHTbl VI rpynnbl CeneH. Tennyp. dnemMeHTbl NOArpynnbl Xpoma.
ConepxaHue u chopmbl B nouse. OCO6eHHOCTU XMMM3Ma. 3HaYeHMe ONA pacTeHUN.
TOKCUYHOCTb.

pegoepart , NpPUMepHbIE TEMbI:

PerncrpaumnoHHblii Homep 23816 DAEKTPOHHEH
Ctpanunua 17 n3 23. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnvHbl "MukpoanemeHTbl B noysax”; 06.03.02 MoysoseaeHne; oOUEHT, K.H. (foueHT) MHmatynnun KT

MpoBepka NpoBoAMTCS NpenoaaBaTenem ¢ OLEHKOW paboTbl, yka3aHNEM LOCTOMHCTB U HELOCTATKOB
paboTbl. NpoBoamnTCs 0653aTENBHbIA KOHTPONb HA BO3MOXHOCTL nnarvata. 1. PTyTb doopmbl
HaxoXOeHus B Mo4Bax. TOKCMYHOCTb ANng yenoseka. KymynatneHoe geiicteume. 2. PTyTb oopmbl
HaxoXAeHus B Mo4Bax. TOKCMYHOCTb AN yenoeka. KymynatneHoe gericteme. 3. Mbiwbsk oopMbl
HaxoXOeHus B Mo4Bax. TOKCMYHOCTb AN yenoeka. KymynatveHoe nericteme. 4. CBUHeL Kak
TSXEnbIA MeTannn. 3arpa3HeHune noys u atmocdepsbl. 5. MexaHn3mbl yTUIM3auum CBMHLUA B MOYBaAX.
6. OnoBo Kak TaXenbli MeTann. 3arpsa3HeHne noYs U ConpenenbHbIX Cpem.

Tema 11. MukpoanemeHTbl VIl rpynnbl AneMeHTbl OCHOBHOM NOArpynnbl - ranoreHbl. MapraHed.
ConepxaHue u chopmbl B nouse. OCO6eHHOCTU XMMM3Ma. 3HaYeHMe ONsA pacTeHUN.
TOKCHMYHOCTD.

YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

NPOBOAMTCA Npenogasarenem nepem Havanom 3aHATUIA NO NPOLWON TEME UKW B KOHLLE 3aHATUS MO
nponaeHHon Teme MprMepHbIe BONPOCH! Ang TectuposaHmns: 1. HazosmTe nopsaok coaepxaHms
ceneHa B noysax. 2. CywecTeyeT N1 npobnema 4enUMTHOCTA U TOKCUYHOCTM CENeHa Ans pacTeHui
n yenoseka? 3. HazoBnTe Nopsaook conepxaHns xpoma n monnbaeHa B noysax. 4. ABNSeTCs N1 Xpom
1 MONMBOEH MMKPO3aNEMeEHTaM B NoyBax? 5. SABnseTcs N1 XpoMm 1 MonmbaeH MUKPOINEMEHTaMM B
pacteHmsax? 6. Kak gocTtynHocTb xpoma u monnbaeHa 3asucut ot pH n pE nous? 7. CywecTsyeT nn
npobnema oeprLUMTHOCTM U TOKCUYHOCTU XpoMa 1 MonmbaeHa ans pacTeHuii u Yyenoseka?

Tema 12. Tpunapa xenesa. CogepxaHue u cdoopmbl B nouse. Oco6eHHOCTM XUMU3Ma. 3HaueHue
Ansa pacteHUn. TOKCUYHOCTD.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MpumepHble TeMbl NS KOHTPONbHOM paboTbl: 1. Menb. CopepxaHue n qoopMbl B MOYBE.
OcobeHHOCTN xMMn3Ma. 3HaveHre ons pacTeHuin n yenoseka. 2. Cypbma. Bucmyt. ConepxaHue u
doopmbl B noyse. OcobeHHocTn xummama. 3. MNoarpynna unHka. ConepxaHve n oopmbl B MOYBE.
OcobeHHOCTN XxMMn3Ma. 3HadveHre ons pacTteHuii. 4. AntommHuin. CogepxaHune n oopMbl B NMOYBE.
OcobeHHocTn xuMmnama. 3HadveHne ona pacteHumin. 5. bop. CoaepxaHue n popmbl B NoyBe.
OcobeHHOCTN XxMMM3Ma. 3HaYeHre ONs pacTeHunii. 6. dnemeHTbl noarpynnsl xpoma. CoaepxaHue un
doopmbl B noyBe. OcobeHHOCTM XuMmM3ma. 3Ha4eHne Ons pacteHuii n yenoeeka. 7. Tpuana xenesa.
CopnepxaHue n popmbl B no4se. OCOBEHHOCTM XMMN3Ma. 3HAYEHNE ONS pacTeHWIA 1 YenoBeka.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHYy:

Ons gucunnnnHbl "MukpoanemMeHTbl B noysax” paspabotaH y4ebHO-METOLNYECKNIA KOMMNEKC.
BuneTbl K Kypcy "MUKpO3NeMeHTbl B noysax”

1.

MpeameT kypca "XuMust MUKpoaneMeHToB". NoHsITUe - "MUKpoanemMeHT", 61o

nornyeckoe onpeneneHne, reonorndeckoe onpeneneHme. OcobeHHOCTN 3NEMEHTHOrO COCTaBa
noys. lNoHATMe "MUKpPOanemMeHT" B No4BoBeaeHUN. PacnpeneneHne MUKpPO3IeMEHTOB Mo
nepuoaunyeckoi tTabnuue MeHaoeneesa.

Moarpynna Wweno4HbIX MeTansoB.
ConepxaHue 1 popmbl B no4se. OCOBEHHOCTM XMMN3Ma. 3HaYeHne ans pacTteHuin. TOKCUYHOCTb.

2.

Moaorpynna megw.
CopepxaHue 1 copMbl B noyse. OCOOEHHOCTU XxMMM3Ma. 3HaYeHne Ans pacTeHnin. TOKCUYHOCTb.

MapraHeu. ConepxaHue 1 qoopMbl B MOYBeE.
OcobeHHOCTU XUMU3Ma. 3HadeHre Ons pacTeHuin. TOKCUYHOCTb.

3.

Moarpynna weno4yHosemenbHbIX MeTannos. CoaepxaHue v
doopMbl B noyse. OCOBEHHOCTM XMMM3MA. 3HaYeHne A5 pacTeHnin. ToKcuy-
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HOCTb.
KpemHuii. CoaepxaHue n cpopMbl B noyse. OCOOEHHOCTU XMMM3Ma.
3HayeHve ona pacteHuin. TOKCUYHOCTb.

4,

Moarpynna umHka. ConepxaHue n popmbl B noyse. OCoOEHHOCTM XMMM3Ma. 3HaYeHne ons
pacTeHNn. TOKCUYHOCTb.

Xpom. CogepxaHne n goopmbl B nouBe. OCOBEHHOCTU XMn3ama. 3Ha4yeHne Onas pacTeHui.
TOKCUYHOCTD.

5.

AntomuHunii. CopepxaHue n doopmbl B noyse. OCoBEHHOCTN XMMm3ma. 3HaYeHne ON1s PacTeHUIA.
TOKCUYHOCTD.

MonnbneH. Bonbcppam. CoaepxaHue n goopMbl B nouse. OcobeHHOCTM XUMM3ma. 3HadeHne ons
pacTeHnin. TOKCUYHOCTb.

6.
AnemeHTbl NoboyHow noarpynnel Il rpynnel. Fanani,

WNHnovn, Tannnin, Ckanguin, UTTpuin. I'pynnbl aneMeHTOB naHTaHOMA0B U akTuHomaos. CoaoepxaHve
1 doopmbl B noyse. OcobeHHOCTN xMMnama. 3HaveHre ANnst pacTeHnin. TOKCUYHOCTb.

Tpuana xenesa. Conepxanue n popmbl B noyse. OCobeHHOCTU XuMuama. 3HadeHne ons
pacTeHnin. TOKCUYHOCTb.

7.

TwuTaH. umpkoHuin. CopepxaHue n popmbl B noyse. OcobeHHOCTH XuMuama. 3HadeHne ons
pacTeHnin. TOKCUYHOCTb.

Bpom. Mop. Conepxanmne n cpopmbl B nouse. OCOBEHHOCTN XMMU3Ma. SHAYEHVe Ot pacTeHUA.
TOKCMYHOCTb.

8.

"epmaHwuii, onoBo, ceuHel. CoaepxaHue 1 popmbl B noyse. OcobeHHOCTU XMMU3Ma. 3HadeHne ans
pacTeHmnin. TOKCUYHOCTb.

Bop. ConepxaHue n doopmbl B noyse. OcobeHHOCTN xMn3ma. 3HavyeHre ONsi pacTeHWA.
TOKCUYHOCTD.

9

CeneH. Tennyp. ConepxaHue n goopmbl B noyse. OCoBEHHOCTU XxuMmama. 3HaYeHne A/ PacTeHIA.
TOKCHMYHOCTb.

TwutaH. ConepxaHue n popmbl B nouse. OCOBEHHOCTN XUMU3Ma. 3Ha4YeHNE ONsi PaACTEHWA.
TOKCUYHOCTb.
10.

OneMeHTbl noarpynmnbl Xxpoma. ConepxaHue
1 oopMbl B noyBe. OCOBEHHOCTN XMMMU3MA. 3HAYEHME AN PacTeHNA. TOKCUYHOCTb.

PtyTb. CopepxaHue n goopmbl B noyse. OCobBeHHOCTM XMMM3ama. 3Ha4eHne Ons pacTeHui.
ToKCUYHOCTD.

11

d1op. CopmepxaHue n goopmbl B noyse. OCoOBEHHOCTM XMMM3Ma. 3HAYEHNE ONS PaCTEHUIA.
TOKCUYHOCTD.
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CeuHeu. CoaepxaHue 1 goopMbl B nouse. OCoBEHHOCTM XMMM3Ma. 3HaYeHNe ON1s PaCTEHUIA.
TOKCUYHOCTD.

12

MoHsTME NnoyBeHHas doasa 1 NOYBEHHBIA KOMMOHEHT. MNMoHsaTne goas Mmbbca. XuMmuyeckuin n
SNEKTPOXMMUYECKUIA NoTeHUmMan noYyseHHbIx oas. duddepeHumnaums MUKPO3NIEMEHTOB MO
PasnnYyHbIM NOYBEHHBIM (pasam. 3HaveHne Pa30BOro COCTOSIHUS MUKPO3NIEMEHTOB ONS UX
akKymynsuumn, Murpaumm, OCTYNHOCTU PacTEHUSM.

Mbiwbsik. CypbMma. Bucmyt. CogepxaHme n goopMbl B No4YBe.
OcobeHHOCTN xMMmn3ama. 3HadveHne ong pacteHmin. TOKCUYHOCTb.

7.1. OcHOBHas nuTeparypa:

Banbkos, Bnagumunp ®epnoposud. NoysoBeaeHme: y4ebHUK ons 6akanaBpoB: ANs CTYAEHTOB BbICLIMX
y4ebHbix 3aBeneHuiin / B. @. Banbkos, K. L. Kazees, C. N. KonecHnkos; FOx. doenep. yH-T.?4-e nag.,
nepepab. n gon..?Mocksa: tOpaiit, 2013 .?527 c.:(50 wrT.)

CasoHoB, Oayapa Bnagumumposuy. Skonorus ropoackor cpenbl: yiebHoe nocobue ons CTyaeHTOB,
obyyatowmxcs no HanpaeneHuto 270100 "Ctpontenbcteo” / 3. B. CazoHoB.?CaHkT-lNeTepbypr:
Maoemn, 2010.?7310, [1] c.: (60 wT.)

Knunmos I. K. Haykn o 3emne: YuebHoe nocobue / I'.K. Knumos, A.N. Knumosa. - M.: UHOPA-M,
2012. - 390 c.: 60x90 1/16. - (Bbicwee obpa3oBaHue).
http://znanium.com/bookread.php?book=237608

MaHxapa H. ®. JlaHgwadproBeneHne: YuebHuk / H.®. MaHxapa, b.A. Bopucos, P.®. balibekos. -
2-e n3a. - M.: HAL NH®PA-M, 2013. - 240 c.: http://znanium.com/bookread.php?book=368456

aHxapa H. ®. NoysoBeneHne ¢ ocHoBamu reonorun: YuebHuk / H.®. MNaHxapa, b.A. Bopucos. -
M.: HAL MHDPA-M, 2013. - 352 c. http://znanium.com/bookread.php?book=368457

7.2. lononHutenbHasa nureparypa:

Xapwkos, BuneHn AHopeesny. OCHOBbI (hr3nM4ecKor reoxmmmn : y4eb.nns CTyLeHTOB By30B Mo creu,.
011300 "T'eoxnmmsa" / B.A. Xapukos ; MI'Y nm. M.B. JlomoHocoBa .? 2-e naa., ncnp. 1 gon. ? Mocksa
: M30-Bo Mock. yH-Ta : Hayka, 2005 .7 653,[1] c. (18 wT)

"puropbesa W. 1O. eoakonorus: YuebHoe nocobue / U.10. Npuropeesa. - M.: HALL UHD®PA-M,
2013.-270 ¢

http://znanium.com/bookread.php?book=460987

"puropbesa W. KO. OcHoBbl Nprpoaonons3oBaHmns: YyebHoe nocobue / U.1O. Mpuropeesa. - M.:
HNLU NHdppa-M, 2013. - 336 c.

http://znanium.com/bookread.php?book=341082

7.3. UHTepHeT-pecypcChbl:

Caiit MMHMCTEPCTBA 3EMENbHbBIX N UMYLWECTBEHHbIX OTHOWEHMIA PT http://mzio.tatar.ru/ -
http://mzio.tatar.ru/

Caint MMHMCTEpPCTBa CENbCKOro Xo3sancTea 1 npogosonbcteus PT - http://agro.tatar.ru/
Cant dbakynbteta noysosegeHms MY - http://soil.msu.ru/

Xumusa B IHTepHeTe. [lonesHble 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. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNS)
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OcBoeHune gncumnnuHbl "MukpoaneMeHTbl B noyBax" npeanonaraeT UCrnonb3oBaHne cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPOI NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npenctaBneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HaykaMm, BKoYaowme B cebs nybnmkaumm Beoylmx pOCCURCKNX
n3natenbCTB ryMaHUTaPHOW nuTepaTypbl, U34aHMS HA aHTIMACKOM A3blKe BEaYLMX aMEPUKAHCKNX 1
€BPOnencKkmx n3naTenbCTB, a TakkXe pefkue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOX0AUMbIM 4NSt
obpasoBaTesibHOro npoLecca n3gaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOoBaHUSAM (henepanbHbIX rOCyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTaHAAPTOB
BbICLEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoteyHoi cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM hefepanbHbIX roCyAapPCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIETO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

CnekTpoMeTp NnameHHbl aToMHOo-aacopbumoHHbli AANAL YST 200, cnekTpodooTOMETpbI,
dOTOKaNoOPUMETPbI, CYLINNbHbIE WKadbl, aHANNTUYECKNE BECHI, TEXHNYECKME BECHI, BUOPOCTONbI,
LeHTpUayrn, BoasiHble 6aHw.

KoMnbroTepbl NOAKNIOYEHHbIE K TOKaNbHOM CeTn yHBepcuteta u cetm NHTepHer - 9 wr.,
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 06.03.02 "ToysoBeneHme" 1 NPOGOUIO NOArOTOBKM YrpasnieHne Ka4eCTBOM MOYB U
broTexHonorus .
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ABTOpP(bI):

"uHuatynnun K.I.

S 201 __r.
PeueH3eHT(bl):
WnHkapes A.A.

v 201 __r.
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