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AHHOTanus padoyeil MporpaMMsbl IUCHUIIIMHBI

Hucnunnnna «CoBpeMeHHbIe KiIacCu(UKaIMU U METObl TOYBOBEJCHUS» BXOIUT
B uacmo OI1OII, popmupyemasn yuacmuuxamu 06pazo8amebHblX OMHOULEHUL
nporpaMMmbl  OakajiaBpuaTta 10  HampaBJICHUIO 06.03.02. «IlouBoBeneHuEe» U
peanusyetcst Ha OuosorndeckoM ¢akynsrete 'Y kadenpoit I[louBoBeneHus.

JlucuuriauHa OXBaThIBAET KPYr BOMPOCOB, CBS3aHHBIX C (DOpMHUpPOBAHUEM Yy
CTYJACHTOB 3HAaHWH M YMEHUH MO MOAOOPY  COBPEMEHHBIX METOJOB U METOAUK
UCCJIEJOBAaHUH 3JIEMEHTAPHOI'O COCTaBa MOYB, B 3aBUCUMOCTH OT ITOYBEHHBIX YCIIOBUM,
U B COOTBETCTBUH C IOCTABJICHHBIMH 33JladaMH C LIEJbI0 TOCTHKEHUS SKOHOMHYECKU
3¢ (HEeKTUBHOTO M HKOJIOTUYECKH 0€30MacHOT0 MCTIOIB30BaHUS M0YB, a TAK)KE TPAaMOTHO
UCTOJIb30BAaTh HHPOPMALIMIO U3 PE3Y/IHTATOB aHAIN3A MOYB.

JlucuuninuHa HaieneHa Ha (OpMHpOBaHHE CIEIYIOIMIMX KOMIIETCHIIMN BBITYCKHUKA
npodeccuonansubix - OIK-5, TTK-2.

[TpenogaBanve AMCHMIUIMHBI MPEAyCMaTPUBAET MPOBEACHUE CISAYIONINX BUIOB
YUEOHBIX 3aHATHH: JeKyuu, npaKmuyeckue 3aHAmus, CamocmosmenvHas paboma.
Pabouass mporpamma JUCHUIUIMHBI NPEAYCMATPUBAET MPOBEJCHUE CIEAYIOIINX BUIOB
KOHTpOJISI YCHeBaeMOCTH B (opMe - KOHMpoavHas paboma, KOMIOKEUYM U
mecmupogarue 1 IPOMEKYTOUHBIA KOHTPOJIb B (hopMe 3auema.

OO0beM IUCHMINIMHBI 3 3a4eTHRIX eauHuIl, M 108 akageMHUYecKUX JacoB ITO0 BUJIAM
y4eOHBIX 3aHSATUHN

Ce | HUto VY4eOHble 3aHATHS ®dopma
M
¢ MIPOMEKYTOU
cTp ro B TOM YHCIIC
HOH
KonrakTHas paboTa 00y4daromuxcs ¢ IpenojaBareiem CPC, B




U3 HUX TOM | aTTecTaluu
Bce | Jlek JIab. IIpaxr. KCP | xoHcynbTa| uymcie
WU | 3aHATUA 3aHATHSA nuu IK3aM
ero €H
6 108 | 44 | 16 28 64 3a4ueTr

1. eau ocBoeHusi TUCUMILIUHBbI «CoBpeMeHHbIe KJIacCupuKamum u

METOAbI ITIOYBOBCIACHUN:

L[GJ'IB OCBOCHHA AHMCHUIIIMHBI «COBpeMCHHBIG KJIaCCI/I(l)I/IKaHHH n MCTOAbBI
HO“IBOBGIICHI/I}IH COCTOUT B TOM, YTOOBI CTYACHTBI MOIJIX H3YYHUTHL OCHOBHLIC
COBPCMCHHBIC MCTOABLI IIPOBCACHHUA SKCIICPUMCHTAJIBHBIX M HATYPHBIX I/ICCJ'IGI[OBaHI/Iﬁ
nmouB. OHU BKIIOYAIOT BBIACJICHUC U OIIPCACICHUC XHUMHUUYCCKOI'0 COCTaBa ITOYBCHHBIX
pPacTBOPOB, BOJAHLIX BBITAKCK, WJIMCTOU (1)paKIII/II/I II04YB, MUHCPAJIIOITHYCCKOI'0 COCTaBad, a
TAKXKC (bpaKHI/IOHHOFO CoCTaBa rymyca pa3jm4HbIMU METOAAaMU, UMCTb IIPCACTABJICHUC
O IIpUHOUIIAX 1 MCTOJAAX IMPOBCACHHUA ITOYBCHHO-XHMHUYCCKOI'O MOHHUTOPHHI'A, MCTOJAaX
HN3Y4YCHUSA CTPYKTYPBI IIOYBCHHOI'O IIOKpPpOBA, HAYUYHUTBLCA BLI6I/IpaTI> HaIlpaBJICHUC

Hay4YHONPAKTUYECKUX paOOT B 3aBUCUMOCTH OT LI€JIU U 3aJa4H UCCIICI0BaHUSI.
2. Mecto aucuumiaudbl B cTpykrype OIIOII 6aknaBpuara

Juctuumummaa  BXoaut, 6 uacms  OIIOIl  opmupyemas  yuacmuuxamu
00pazoeamenvublx  omHOwleHull;  OasMpyeTcs  AUCIUIUIMHA  HA  CJICAYIOIIUX
TUCHMIUIMHAX: (U3MKa, MaTeMaTHKa, HeOpraHW4yeckas W OpraHudeckas XuMUsi,
aHaJUTHYeCKass XuMHs, (QU3MYecKas W KOJUIOMJHAS XHMHS, TeoJiorus, oOIiee

MOYBOBEICHNE, Teorpadus MOYB, MUKPOOUOJIOTHS.



3. Kommnerenuuu odyuarwuierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

ANCIHUIIJINHBI /MOIly.]'lﬂ (nepequL INIAHUPYEMBIX pPE3YyJIbTaTOB
o0yuyeHus).
Koa n Kox n HaumeHnoBanue ILnanupyemsle pesyabTarhl | [Ipouenypa
HAMMEHOBaHUE | MHAUKATOPA J0CTUKEHUSA o0y4eHus OCBOCHHA

KOMITETEHIIUH U3
onoIi

KOMIIeTeHIUl (8
coomeemcmeuu ¢ OIIOIT

OIIK-5

Crnioco0eH npuMeHSITh METOAbI
cOopa, 00paboTKH,
cCUCTEMaTU3aluu 1
[PECTaBICHUS MMOJIEBOU U
nmabopaTopHOil nH(pOopMaIHH,
HaBbIKH pa6OTI)I C COBpEMCHHBIM
000py/I0BaHUEM B
npodeccuoHanbHOM cepe.

3Haer: 0COOCHHOCTH
BBITTOJIHEHHS HAYYHO-
UCCIIeIOBATEIbCKON pabOTHI
B TI0JIEBBIX U JIAOOPATOPHBIX
YCIIOBUSIX.
Ywmeer:
9KCILTyaTHPOBATh
COBPEMEHHYIO aIapaTrypy u
o0opynoBaHue TUTSt
BBITTIOJIHCHHA HAYYHO-
MCCIICIOBATEIILCKUX TIOJICBBIX
17§ 71a00paTOPHBIX
MCCIICIOBAaHHI B 00JIACTH
IIOYBOBCACHUA,

Baaneer: METOJIaMH1
MOYBEHHO-JIAHAIITA(THOTO

MMPOCKTUPOBAHUA

Kpyrnslii cron




11K2

Oprasu3anys moJieBbIX padoT
[IPH POBEJICHNUN TTOYBEHHBIX
00cCIIeIOBaHUI.

3HAaeT: BEIIECTBEHHBIA COCTAB

3emiu U TuTOoC(Epsl;

YMmeer: OIpeaesaTh
MUHEpaJbl, TOPHBIE MIOPOJIBI U
OKaMEHEIOCTH 110 UX

BHEIIHUM MIPU3HAKaAM;
Baaneer: HaBbIKaMU
OMpe/IeTICHUsT OCHOBHBIX
MOYBOOOPa30BaATEIBHBIX
MPOIIECCOB, MTOKA3aTeIICH

[JIOJ0pOAUs ITIOYB;

Komnmoksuym

4. O0bem, CTPYKTYpA U cOepKaHue TUCHHUILINHBI.

4.1,

O0bEM  NUCLUIUINHEL:

4.2. CTpyKTypa AUCIUILTAHBI

3 3a4YeTHBIX CAHNHUII,

AKaJCMHNYCCKUX 9aCOB I10 BUAaAM y‘—I€6HBIX 3aHATUMN

nm 108
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Moayan 1.CoBpeMeHHbIE METOIbI HCCIeOBAHMS [T0YB M MOYBEHHOTO TIOKPOBa
Temal. Ilens u 3agaun 6 1 2 4 6
IHUCLHILIHHEIL
XapaKTepHCTHKA TOYBBI
Kak o0BeKTa
HCCIIeJOBAHHH
Tema 2. Kimaccuueckue u | 6 2 2 4 6
COBpEeMEHHBIE  METOJIBI
H3yUeHHs
MHHEPAJIOTHYECKOTO |
3JIEMEHTHOTI'O cocTaBa
MOYB
Tema3. Cucrema ulo6 1 2 2 8
METOJBI  XHUMHYECKOTO
aHamu3a TouB. Temad.
Mertoasl H3yYeHHs
(pM3NYECKHX CBOHCTR
[104YB
HTtoro no 1 Momymio 6 10 20

Monyinb 2 MeTtonbl u3yuyeHusi TyMyCOBOTO COCTOSIHUSI I0YB

Temas.

CoBpeMeHHbIE
METO/TBI W3yYeHUS
MHUHEPAJIOrHIECKOT0

cocTaBa I104YB.

6

1

2 4 6




5 | Tema6. Meronsl 2 2 2 4
HU3Y4YEHHS TYMYCOBOTO
COCTOSIHUSI TIOUB
6 Tema7. Metoapt 2 2 2 6
COpPOITMOHHBIX
B3aUMO/JIEUCTBUI u
COCTOSTHUSI BEIIIECTBA B
MOYBax
7 Tema8. Crtpykrypa 1 2 4
MOYBCHHOTO TOKpPOBa H
METOJIbI €€ U3YUCHUS
Hroro mo moxymro 2: 6 10 20
Mopyns 3 CoBpeMeHHBIE KiIacCH(UKAIIMHI TTOYB
8 Knaccuduxarms MOYB 2 6
1977 rona
9 [Tnactukanus mous 2003- 2 2 6
2008rr
10 | MexnyHapoaHas 2 4 12
KJIACCU(UKAIUSL
MOYB
(WRB)
Hroro no moayito 3 4 8 24
Bcero 44 | 16 28 64 3ayer

4.3. Conep:xkaHue TUCHUNJINHBI, CTPYKTYPUPOBAHHOE 110 TEMaM.

4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUI RO OUCHUUNTIUHE

Moayiabl. CoBpeMeHHBIE METObI HCCJIEIOBAHUSA MOYB

Tema 1. McTopust pa3BUTHS SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUIN B IOYBOBEICHUMU.




Ileppoe HayuHoe ompenenenue nmoyB B.B. JlokyuaeBa. AHTpOIOTreHHBIN (akTop
noyBooOpazoBanus (B.P. Buneamc). Dransl cTaHOBIEHUST HAyKU O nmouyBax. Komrieke
METOJOB MCCIEAOBAaHUS MOYB HA PA3HBIX dTalax CTAHOBICHUS HAYKH. [Ipuponnsie
3aKOHOMEPHOCTH BEPTUKAIbHOM aHu30TpomHocTH nouB 1.Ilpodunsnsiit Metoa. (B. B.
HokyuaeB). 2. Mop@oaorudyeckuii MeToa U3y4eHus! CTpOCHUS MOYBEHHOTO mpodus (B.
B. JlokyuyaeB) - ocHOBa MOJEBOM JUArHOCTUKHU MOYB. MeToabl MOp(hOIOrH4ecKoro
aHaM3a — MaKpOMOpPGOIOTHIECKUH, Me30MOP(POTOTHIECKUA, MUKPOMOP(POTOTUISCKHMA
— KaK HavyaJbHbII aTal BCEX MOYBEHHBIX UCCIIEJOBAHUM.
3.CpaBHurenbHoreorpadpuyeckuii Meron. 4. CpaBHUTEIbHO-UCTOPUUYECKUI METOA. 5.
Meton mo4YBEHHBIX KIIO4E. 6. MeToa MOYBEHHBIX MOHOJIUTOB. 7. MeTo/1 MOYBEHHBIX
JU3UMETPOB. 8. MeTo MOYBEHHO-PEKUMHBIX HabmoaeHuit. 9. banancossiit Mmeros .10.
Meton mouBeHHBIX BBITSKEK. 11. Aspoxkocmuyeckue MeTOoAbl B IMOYBOBEACHHH. 12.
Panuonsoronueie MeTobl. 1 3. broreoneHomornueckuii, Wi 3KOCUCTEMHBIN, METO/I.

[TomeBpie MOYBEHHBIE WCCIECAOBAHUS - SKCIECIUIIMOHHBIC UM CTAllHOHAPHBIE METOJbI:
PEKOTHOCIIMPOBOYHBIC MApIIPYTHBIE MOYBEHHBIE OOCIEAOBaHUs, KapTorpadhupoBaHUe
MOYB B 3aJJaHHOM MaciTade, MHOTOJICTHUE PEXUMHBbIC HAOIIOIEHUS 32 Pa3IMYHBIMU
CBOMCTBAMHU I10YB.

Tema 2. CoBpeMeHHbIE METOAbl M3yUYEHHUS COPOITMOHHBIX MPOILIECCOB M COCTOSHUS
MOYBEHHOM Macchl. [louBa — kak mnonuaucnepcHas cucTema. TBepaas, KuJKas U
razoo0paszHas ¢a3bl mo4yB. HayuHoe u3ydeHue norjioTUTeIbHON CIIOCOOHOCTH TTOYBHI.
PaGoter Vas (1850 r.). Tpyasl Koncrantuna Kastanouua ['empoiina (1872-1932).

Buae! normmorurensHO criocoOHOoCTH: 1. MexaHndeckas morjIOTUTENIbHAS CIIOCOOHOCTb.



2. @usmdeckas IOTJIOTUTEIbHAs CIOCOOHOCTh. 3. XHWMHUYECKas MOTJIOTHTEIbHAS
CIIOCOOHOCTh. 4. DU3UKO-XMMHUYECKas MTOTJIOTUTEIIBHAS CIIOCOOHOCTS . 5.
buonornyeckasi MOTJIOTUTENIBHAST CITIOCOOHOCTh. IIpomMcX0KJIeHHe, COCTaB U CBOMCTBA
MOYBCHHBIX KOJUIOWAOB. [Ipwumubl CcoOpOIMM KOJIOWIOB. Amuaounapl. bazoumsl.
Ambonutonpl. PU3NKO-XxUMUUYecKas (COpOLMOHHAs) CHOCOOHOCTh Kak

(yHIaMeHTalIbHOE CBOMCTBO MOuBbl. E€ 3HaueHne. BiusHue MoriomeHHbIX KaTHOHOB
Ha pa3BuTHE pacteHuil. bydepHocTs mouB. 3HaueHuEe COPOLMOHHBIX MPOIIECCOB B
TE€HE3UCE U IJI0OPOIUH I1OYB.

Tema 3.I1ouBEeHHBIN PaCTBOP, METObI BBIACICHUS U N3yUYECHHUS] XUMUYECKOTO COCTABA.
Kunkas ¢aza mouBbl, WM TOYBEHHBIM pacTtBop. ['azoobpasznas e€¢ ¢aza, T. e.
MOYBEHHBIA BO3yX, HAUOOJEE JIErKO U3MEHSIOIMUECS BO BPEMEHH COCTABHBIMH YacTH
1104B. MeTozbl BBIIEICHNS IIOYBEHHBIX pacTBOPOB. BoaHble BBITSKKU. Bropas rpyia
METOJIOB; a) JaBJieHHE, CO3/aBacMoO€ IpeccoM; O) JAaBJIEHUE CXKATOro Tras3a; B)
LHEHTpoOekHas cuia (HeHTpU(YyTUpOBaHKE); I') BHITECHSIOUIAs CIIOCOOHOCTh Pa3IMYHbIX
x)uakocre. Tperss rpynma MeToAoB — JIU3UMETPUUECKHE METOABI. YeTBepTras rpymnmna
METO/IOB TOTEHUMOMETPUSIT M HOHOMEphl. Meroabl cOopa aTMOCHEPHBIX OCAJKOB
Oco0OEHHOCTM XMMHUYECKOrO aHaliu3a MOYBEHHBIX PACTBOPOB, JU3MMETPUUYECKHX H
MOYBEHHO-TPYHTOBBIX BOJ. HemocpeacTBeHHOE McClenoBaHUE KUAKON (ha3bIlOYBhI B
€CTECTBEHHBIX yCJIOBUAX. Peakuys mouyBeHHOro pactBopa. Poiib TOYBEHHBIX pacTBOPOB
B IIPOAYKLIMOHHOM IIPOLIECCE.

Tema 4. MeToabl U3y4eHHS HIEMEHTAPHOTO (BaJIOBOI0) COCTaBa MOYB

BasoBelii aHaiy3 IIOYB - BaJIOBOM WJIM DJIEMEHTHBIM COCTAaB IIOYB — OOIIEe

COACPIKAHUC XUMHNYCCKUX 3JICMCHTOB B ITOYBC. Onpez[eﬂeHHe FI/IFpOCKOHI/I‘-IeCI(Of/JI BJ1aruy,
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MOTEeph TMpU MPOKAJIMBAHUU, COACPKAHUS OPraHUYECKOro yriepoja U a3oTa.
Omnpenenenusa Si02, Al203, Fe203, TiO2, MnO, CaO,Mg30, SO3, P205, K20, u
Na20. Metoabsl onpeaesieHus BaJOBOTO XMMUYECKOTO COCTaBa MOYB — XUMHUYECKUH,
OMUCCHOHHBIA, HEUTPOHHO-AKTHUBAITMOHHBIN, PEHTTEH-()ITyOPECIICHTHBIA U JIP.

XUMHUYECKUH  METOJ KaK KJIIACCHYECKHH MeToa. ATOMHO-a0COpOIMOHHAS
cnekTpoMeTpus. Meroq I1uiaMeHHOM (OTOMETpUU. DMHCCHOHHBIN CHEKTPaIbHBIM

METOJ.
[Tonsporpadudaeckuii MmeTo 1. PeHTTeH b IyOopeCIIeHTHBIH METO/I.
AKTUBAIIMOHHBIN aHAJIH3.

Monyas 2 MeToabl H3y4eHHsi TyMYCOBOI'O COCTOSIHUS I0YB

Tema 5. CoBpeMeHHBIE METOAbI U3YUYEHHUS MUHEPATOTMYECKOTO COCTaBa IOYB.
Teepnas daza mous. [lepBuuHbIe U BTOpUYHBIE MUHEPaAIbl. MUHEpPAJIOTUYECKUN COCTAB
pacrpoCTpaHEHHBIX [MOYBOOOpA3ymOIMX Mopod.  MeTroauka MOJATOTOBKA TOYB K
MUHEPATIOTHYECKUM aHAIN3aM. DJIEKTPOHHO-MUKPOCKOMMYECKAN METO/I.
Pentrenorpaduueckuii Mmetoa. Tepmorpadudeckuii METO/I.

Tema 6. Metoasl onpenesieHHs] MapaMeTpOB TYMYCOBOI'O COCTOsIHUA NouB ['ymyc —
OJIHa 13 HauboJee BAKHBIX COCTABJISIONIMX YacTe MouBbl. POJIb T'yMYyCOBBIX BEIIECTB B
re’esuce, MIOOPOaUHN TouB U B Ouocdepe. I'ymycoobpazoBanue.. OTOOp MOYBEHHBIX
oOpa3IioB JyIsi XUMHUYECKOrO aHaju3a Ha TyMmyc. XapaKTepUCTHKAa METOJI0B
ompeesieHus o0IIero cojepxkanus yriepoaa. Metonabl, ocHoBaHHbIEe HAa OTroHke CO2.
I'paBumerpuueckne Metonsl. Meton ['ycraBcona. Meton Kuonma-Cabanuna.

KocBenHnbie METO 1Bl ONTpECTICHHUST OpraHnyeckoro yriepoaa. Meron Tropuna.

11



Meroapl aHanmM3a TPYNIOBOTO W (PPAKIMOHHOTO COCTaBa OPTaHUYECKOTO BEIIECTBA
1oyYB. [ ' yMuHOBBIE KUCHOTHI. DynbBOKUCHOTHL. [ yMUHBI. METObI HHCTPYMEHTAIBHOTO
aHajgu3a OPraHUYecKoro  BemiecTBa MouBbl.  CHEKTPOCKONMUYECKUE  METOJBI.
DIEeKTPOXUMHUUECKHE METOJIbl. XpoMmarorpaguieckre MeToinl. TepMorpaduueckuii u

AIEKTPOHHO-MUKPOCKOIMMYECKUI METO/IBI.

Tema 7.IIpuHIMNIBI 1 METOJIBI MOHUTOPHUHIA I10YB
[Iporpamma OOH 1o oxpane oxpyxkaromei cpeapl. CTOKrodbMcKash KOHGMEpPEHITUs

1972. MOHUTOPHHT - CUCTeMa HaOIOIEHUH, OIICHKa U TPOTHO3 U3MEHEHUN COCTOSHUS
OKpYXKarollel cpepl MOJ BIUSHUEM aHTPOIOIEHHBIX BO3JEUCTBUI. OKOJOTHYECKHE
npobsieMbl O6uocepsl. Bospact Ouocdeprr mmanersl 3emun. [lnanera 3emns  kak
ycroruuBbld KoMIoHeHT ConHeuHoil cucteMbl U Kocmoca, ABTOTpo(dbI (3eieHble
pacTeHus). I'eteporpodsl  (TpaBOsiAHBIC,  XUIIHUKH, 0ECII03BOHOYHEIE,
MUKPOOpPraHu3Mbl). MeXaHu3M CcaMOyNpaBjieHUs U caMopa3BuTus Ouocdepsl
€CTECTBEHHBIX YCJIOBHIl. BMemarenscTBO 4enoBeka B meaochepy. IKOJOTHUYECKHE
npo0JieMbl  CEITbCKOXO3IMCTBEHHOTO MPOM3BOACTBA. lIpuMeHeHne MHHEpalIbHbBIX
ynoopenuit.  Opranuueckue ynoopenus. [lectunuapl.  3eMenbHBIE peECypchl U
VMCTOYHUKHM 3arpsi3HEHHs] TOYB HAa COBPEMEHHOM Jtane. [IpuHImunel U MeTo.bl

MMOYBEHHOXMMHYECKOTO MOHUTOPHUHTA. BTOpUYHOE 3aCOJICHHE TIOYB.
Tema 8. CTpykTypa MOUYBEHHOTO MTOKPOBA U METO/IbI €€ U3YUCHHUSI.

Pa3BuTHe ydeHHs 0 CTPYKType MOYBEHHOTO MTOKPOBA (KpaTKasi HCTOPUYECKas CIIpaBKa).
OCHOBHBIE TOHATUS B TEOPUU CTPYKTYpPhl TOYBEHHOTO TIOKpoBa. DakTopsl
nudpepeHnmanm MMOYBEHHOT'O noKpoBa. 1. Penwed. 2. [Tponecchr

penbedooOpazoBanus: AeQUISAIMSA, BOAHAS OSpO3Us, OMOJBHHU, CY(PGHO3UOHHBIE U
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KapCTOBbIE Mpouecchl. 3. Mep30THbIE SBIEHUS U HEOJJHOPOAHOCTh CHEKHOT'O IMOKPOBA.
4. HeolHOPOJHOCTh MOYBOOOpA3yOMUX MOPoA. 5. ['pyHTOBBIE BOABI MpU OJIM3KOM
3aJleTaHud K TOBEepXHOCTH.6. IlectpoTa pacturenbHOro mnokpoBa. 7. BoszneiicTBue
YKUBOTHOTO MUpA.

8. BiusiHue nesTeNbHOCTH YesnoBeka Ha (P OPMUPOBAHKUE TOUYBEHHBIX KOMOMHAIIUA.
Metoabl u3ydeHus1 CTPYKTYPhl IOYBEHHOTO ITOKPOBA.

Moayab 3 CoBpeMeHHbIEe KJIacCUPUKAIIUN TT0YB
Tema 1. Knaccudukarus mous 1977 roma. OOmias xapakKTepUCTHKA K OCOOCHHOCTH.

Tema 2. Knaccudukanus nous 2003-2008rr. OO1ias xapakTepucTUKa U 0COOCHHOCTH.
N3ydeHune caiiTa U HHTEPAKTUBHOM ITOYBEHHOMN KapThl.

Tema 3. MexnayHnapoaHas kiaccudukanus nous (WRB).

4.3.2. Cooeprcanue npakmuyeckux 3aHAMUI N0 OUCYUNTUHE.

Ne TeMbl MpakTHYECKUX padoT Kon/ gacos

Monyns 1 Knaccuueckue 1 COBpEMEHHBIE METO/IbI

TIOYBOBEICHHS

1 CrniekTpanbHble METObI aHAJIN3A. 4

2 ATOMHO-a06COpOIIOHHAS CIIEKTPOPOTOMETPHUS 4

(AAC)

3 Meroas! 2IEKTPOHHOMN ITPOCBEUYMUBAIOLIEN U PACTBOPOBOI 4
MHUKPOCKOIIHUHU

4 Heilitponno-aktuBannonusiii aHanus (HAA) 2

Hroro 3a 1 moxyns 10

Mopyns 2 I'yMmycoBO€ COCTOSIHHE ITOYB

5 Xpomarorpapuueckue MEeTO/Ibl aHaTN3a 4
6 Tepmuueckue METOTbI aHATN3A 4
Hroro 3a 2 MoIyib 10

Monyns 3 Knaccuduxarms nous
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Caiit Knaccudukarus nous Poccun 4

HHTepakTHBHAS KapTa MOYB 2
Hroro 3a 3 monynb 6
Hroro: 26

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jleknuu, TpakTUYECKWE 3aHATHSA, MHUChMEHHBIE 3anaHus, pedeparbl ¢
MPUMEHEHUEM  MYJIbTUMEIUIMHOTO  000pYAOBaHMUS, KOHTpPOJIbHBIE ~ paboTHI,
o0Opa3oBaTeNbHbIC TEXHOJIOTHH, BKIIIOUasi MHTEPAKTUBHBIC (POPMBI O0YUCHHS

B xozme mpoBeneHHs NPAKTUYECKUX 3aHATHM MPEIyCMATPUBAETCA ITPUMEHEHHUE
KOMIIBIOTEPHBIX CUMYJSIIMM B (opme pelieHus 3aJad TEeHETUYECKOro aHalu3a
KOHKPETHBIX MPOQUIEH €CTECTBEHHBIX W AHTPOIOICHHBIX IOYB IO BBIPAKEHHOCTH
OCHOBHBIX THIIOB 3JIEMEHTAPHBIX TOYBOOOPA30BATENBHBIX MPOLECCOB.

Takxe mnpeanonaraercs COBMECTHBIA pa300p KOHKPETHBIX CHUTYAlM CBS3aHHBIX C
IIPOTHO30M TpPAaHC(POPMALIMM €CTECTBEHHBIX W AHTPONOTEHHBIX IMOYB BO BPEMEHHU H

IPOCTPAHCTBE MTPU U3MEHEHUHU YCIIOBUI MOYBOOOPA30BAHUS.
6. YueOHO-MeTOIMUYECKOe o0ecnieyeHne CaMOCTOSITeIbHOI paboThl CTY1€HTOB.

DopMBbI CAMOCTOATEIbHOM PA00THI CTYJACHTOB:

1.  KoncmektupoBaHwue.

2.  PedepupoBanue nurepaTyphl.

3. AHHOTHPOBAHUE KHHTI, CTATEH.

4, Brimonnenune 3aJaHui MMOMCKOBO-HUCCJIICIOBATEIBCKOTO
Xapakrtepa.

5. VYrnyOneHHbIN aHAJIU3 HAYYHO-METOUYECKOM JIUTEPaTyphI.
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6. Pabota ¢ JeKIMOHHBIM MaTepuanioM: MpopadOTKa KOHCIEKTa
JeKuui, paboTa Ha TOMAX KOHCIEKTa C TEPMHUHAMH, JOIOJIHEHUE

KOHCIICKTAa MaTCpuaJiaMu U3 peKOMGHHOBaHHOﬁ JIMTCPATYPHI.

7. Yuactue B paboTe cemMuHapa: MOATOTOBKA COOOILECHHH,
JIOKJIAJIOB, 3aJaHUI.

8.  JlaGopaTtopHO-TIpaKTUYECKHUE 3aHITHS: BHIIIOTHCHHUE 3a/IaHUS B
COOTBETCTBUM C HWHCTPYKIHMSIMH W  METOJUYCCKUMHU  yKa3aHHSIMH

[pEeroiaBaTes, MoIy4eHUE pe3yibTaTa.

9.  HayuHno-uccnenoBarenbckasi pab0Ta, BEIIOTHEHHE KYPCOBBIX H
KBaJIM(PUKALIMOHHBIX padoT.

10. KontponbHas paboTa B MICHEMEHHOM BH/JIE.

11. BelmonHeHue 3agaHuii mo cOOpy Marepuaga BO BpeMs
MPaKTUKHU.

Buabl camocrosiTeJIbHOI padoThl.

1.Ilo3HaBaTenbHAs 1EATETLHOCTh BO BPEMSI AyJJUTOPHBIX 3aHSATUH.

2.BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIO BBIIIOJIHCHHUIO JOMAIIHHX

3aJlaHUM.

3.CamocTtosarenbHas paboTa CTYJAEHTOB IO MOUCKY MaTepHayia, KOTOPBI MOXKET OBIThH

WCIIOJIb30BaH IS Hamucanus pedeparoB, KypCOBBIX pabOT M KBaTU(UKAIIMOHHBIX

4 Hay4dHo-Hcclie1oBaTeNibcKas padoTa.

MCTOJII/I‘ICCKI/IC YKa3aHud K IPAKTHICCKUM 3aHATHAM
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CTy,Z[CHT MOXET B JOCTaTOYHOM o0Beme YCBOUTh M YCICHIHO PpEaln30BaTh
KOHKPCTHBIC 3HAHHWA, YMCHMA, HABBIKM MW KOMIICTCHIUHW B CBOEH HpaKTquCKOﬁ

ACATCIIbHOCTH IIPH BBIIIOJIHCHUHU CIICAYIOIIUX YCHOBHﬁi

1) cucrematndeckass paboTa Ha Y4YEOHBIX B3aHATHAX II0J PYKOBOICTBOM
IpernojjaBaTesisi U CaMOCTOSITeNIbHAS padoTa MO 3aKPEIUICHUIO MOJYYeHHBIX 3HAHUM U

HaBBIKOB;
2) 10OpOCOBECTHOE BBIMOJIHEHUE 3aJaHMI IPErojaBaTeliss Ha MPaKTHYECKUX
3aHATUSIX;

3) BBIAICHCHHC WM YTOYHCHHC OTIACIIBHBIX IIPCAIIOCHIIOK, YMOSaKJII-O‘IGHI/Iﬁ )51
BBIBOJOB, COICPKAINUXCA B y‘{e6HOM KypcCeE; B3aHMOCBS3€H OTACIBHBIX CIO
pa3aciioB, UCIIOJIb3YCMBIX METOHOB, XapaKTCpa NX HUCIIOJIB30BAaHHA B Hp&KTH‘-I@CKOﬁ

ACATCIIbHOCTH IOPpUCTA,

4) cOTMOCTaBJICHUE TOYCK 3PCHHS Pa3IUYHBIX aBTOPOB IO 3aTParkBacMbIM B
y4eOHOM Kypce mpoOsieMaM; BBISIBICHHE HETOYHOCTEH U HEKOPPEKTHOI'O U3JI0KEHUS
MaTepraia B IEPUOJUYECKON U CIICHIUAIIBHOM JIUTEPATYPE;

5) neproaruecKOe O3HAKOMJICHHE C TIOCIACAHMMH TEOPCTUYCCKUMHU H
MPAKTUYECKUMHU JTOCTHXKEHHUSIMU B 00J1aCTH MH(GOPMATHKY;

6) mpoBecHNE COOCTBEHHBIX HAYYHBIX M IMPAKTHYCCKHX HCCICAOBAHHUU II0
OJIHOM WJIM HECKOJIbKUM aKTyaJIbHBIM Mpo0eMaM B 00J1acT HH(DOPMATHKY;

7) pa3paboTka MPEMIOKEHHH MPEoJaBaTeal0 B YacTH JOpabOTKH U

COBEPILIEHCTBOBAHMS YUYEOHOTO KypCa;
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8) moAarotoBka HAy4YHBIX CTaTe IS OMYOJMKOBAaHHS B MEPHOAUYCCKON
MevaTy, BBICTYIUICHHE Ha Hay4YHO-TIPAKTUYECKUX KOH(EpeHIsIX, yyacTre B paboTe
CTYJIEHYECKHX HAayYHbIX OOIIECTB.

7. ®oH/I OLIEHOYHBIX CPEACTB JIs POBeIeHHUsI TEKYIEro KOHTPOJIs

YClI€eBa€eMOCTH, HpOME)KyTO‘IHOﬁ arTeCTallum 1o uToraM OCBOCHuUs1 AMCIOMNIIJIMHBI.

7.1. TunioBbIE KOHTPOJIBHBIE 3aJaHUS

R

10.

11.

[Tepedyens Tem mis pedepaTos.
['eTepoarCIEpCHOCTD U IOJMMUHEPAIbHOCTD ITOYBBI.
CrtpykTypa, ycTOWYUBOCTh, TpaHCPOpMaLUs U BHIBETPUBAHUE MUHEPAJIOB.
ITouBeHHBIE KOJITIOUIBI. METOBI BBIAEIEHUS U UCCIIEIOBAHUS.
NHCTpyMEHTAIBHBIE METOJbl ONPENECICHUS] MHHEpAJIOB B o4Bax
(pEeHTreHOCTPYKTYpHBIM  aHanmu3,  JepuBarorpagus, HWK-  cnexrpockomnus,
ANIEKTPOHHO-MUKPOCKONUYECKUI METO U ).
Hcnons3oBaHne  JAaHHBIX  XMMHYECKOI'O  aHajuu3a Ul XapaKTEPUCTHKHU
0COOEHHOCTEN MUHEPAJIOTMYECKOT0 COCTaBa MOYB.
MukpoMop@oaoruyeckuii METo ] U3y4eHHUsl MOYB.
@YHKIMOHAJIBHBIE TPYIIBI TYMYCOBBIX BEIIECTB U METOBI UX ONPEACIICHHUS.
Mertoabl HcciieoBaHUsl KOMIUJIEKCHBIX COEIMHEHHN OpraHWYeCKUX BELIECTB IOYB C
MOHAMHU METaJIOB.

Okojorudeckre (QYHKIUU OPTraHO-MHHEPATBHBIX COSTUHEHUH TIOYB.
Knaccudukanus COpOUMOHHBIX  mpoueccoB. OCHOBHBIE MapaMeTphl,

XapaKTEePHU3YIOIINEe COPOLIMOHHBIE TIPOIECCH.

CopOuusi B yCNOBHUSX 3aCOJICHHS, KHCJIOW INEJIOYHOM W HEUTpambHOU cpene.
CopO1ust XUMUYECKHUX JIEMEHTOB YI0OPEHUH, TSKEIBIX METAIIOB, PAIMOAKTUBHBIX

BCUICCTB U IICCTUIIUIOB.
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12.

13.

14,

15.

[IpumeHeHre OCHOBHBIX TMAapaMEeTPOB COPOIMH JJIsT  OICHKU JOCTYITHOCTH
XUMUYECKUX COCAMHEHWN pACTEHHUSM, WX MHUTPAIMOHHOW CIOCOOHOCTH U
MIPOTHOCTUYECKUX LIETIEH.

OCHOBHBIC HallpaBJICHUA HCIIOJIb30BaHUA XpOMaTOFpa(I)I/II/I B
ITIOYBCHHBIX UCCICAOBAHUAX.

O6I]_II/IG IOHATHA W  OIPCACIICHUS. MeTOI[I/IKI/I HN3Yy4YCHUS OMOJIOrUYECKOro

KpyroBopora XuMHYICCKHUX 3JICMCHTOB B IIOYBC.

Hcrnonp3oBaHne arpoXMMUYECKUX KapT W MACIOPTOB TOJIeH Mpu pa3paboTke
MPOEKTHO-CMETHOM JOKYMEHTAIIMH 10 PAIMOHAIbBHOMY MCIOJIb30BaHUIO yI00PEHHIMA
U MEJIMOPAHTOB B XO3SIICTBaX.

KoHTpoJibHbIE BONIPOCHI /LISl MOATOTOBKH K MOJYJIIO.

1. Henp 1 387241 TUCUUTLIIAHBI.

2. XapaKTepuCTHKa MOYBHI KaK 00BEKTa UCCIICTOBAHIM

3. Knaccuueckne u COBpEeMEHHbIE METO/bl HM3YyUYEHUS MHUHEPATIOTHYECKOTO0 MU
AJIEMEHTHOT'O COCTaBa IOYB

4. CucreMa 1 METO/Ibl XMMHYECKOTO aHAJIn3a MOYB

5. Mertozas! n3yuenus (pU3NYECKUX CBOMCTB MOYB

6. CoBpeMeHHBIE METObI U3YUYCHUS MUHEPATIOTHIECKOTO COCTAaBA MOYB.

/. MeTobl U3y4eHUsI TYMYCOBOT'O COCTOSIHUSI TIOYB

8. MeToapl COPOIMOHHBIX B3aUMOJICUCTBUI U COCTOSHHUS BEIIESCTBA B MOYBaX
9. CtpykTypa MOYBEHHOTO MTOKPOBA M METOIBI €€ N3yUEHUS
10.I'paBuUMeTpHUUECKOE OMPEICICHUE TUTPOCKOITMYSCKON BIAKHOCTH TTOYBBI
11.0Onpenenenve pH BOAHBIX CyCIIEH3UI MOYB

12.0Omnpenenenre pH BOIHOMN BBITSKKA
13.Onpenenenne pH coneBoii BRITSHKKA

14.N3mepenne aktuBHOCTH HOHOB NO3 - B mouBax

15.13MepeHne OKUCIUTEIbHO-BOCCTaHOBUTENIbHOTO TToTeHIInana (OBIT) B mouBax
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Bonpochl J1si CAMOKOHTPOJISI 110 TEMaM.

Tema 1.

1. [lepeunciure © OXapaKTEPU3YHTE CYIICCTBYIOIIME METOABl IMOYBEHHBIX
HUCCIEeIOBAaHMH.

2. B uwem 3akmrouaercss  OMOTEOICHOJIOTHYECKHH  (SKOCHUCTEMHBIA)  METOJ

HCCICAOBAHUA U I'IC OH HpI/IMCHHGTCH?

3. W3 kakod HayKu BBIIETWIOCH YYEHHME O TOYBaX M KTO ero aBtop? B dem

3aKJIF0YAETCs CBSA3b OYBOBEJEHUS C APYTUMH HAyKamu?
Tema 2.

1. Yro Ha3BIBA€TCAd MNOTJIOTUTEIHLHOW CIIOCOOHOCTHIO MOYB? BUABI MOTJIOTUTENBHON
criocobHoctu nouB 1o K. K. I'enpoiiity u ux xapakTepucTHKA.

2. Kakpe mouBeHHBIE 4YacTHUIBI HAa3bIBAIOTCS KoutonagaMu? B dyeM 3akimrodarorcs
OpUYUHBl  copOumu  KojutonaoB? Kak fmensTcss TOYBEHHBIE KOJUIOMIBI IO
XUMHYECKOMY COCTaBy?

3. CTpoeHre MOYBEHHOM MHUIICIIIBI U JCJICHHE KOJIJIOWIOB TI0 3HAKY 3apsa.

4. B 4eM COCTOMT CYIIHOCTh COPOITMOHHON CcMOocOOHOCTH MOYB? YUTO Ha3bIBaeTCA
E€MKOCThIO KAaTHOHHOTO OOMEHa M B 4YeM 3aKiouyaerca e BIHUSHUE Ha
nmo4yBooOpazoBaTeabHbIN Tporecc? OxapakTepu3yiTe 3aKOHOMEPHOCTH OOMEHHOM
COpOIMU KaTHOHOB MOYB.

5.B 4éMm cocTouT CYyIHOCTH CEIEKTUBHOCTH, KHUHETHKA W CTATUKH KaTHOHHOTO
oomena? CopOIiusi aHHOHOB U UX JICJIEHUE TI0 XapaKTepy MOTJIOMICHHS TTOYBOM.

6. Kak BamsieT cocTaB MOTJIONMIEHHBIX KaTHOHOB HA Pa3BUTHE pacTeHUl U OydepHOCTh
nouBbl? Meton ompeneneHus OydepHocTH mMouB. B dem 3akirovaeTcss 3HauYE€HHE
COpPOLIMOHHBIX MPOIIECCOB B T€HE3UCE U TIOAOPOIUU MOYB?

Tema 3.

1. [TepeyncnuTh U OXapaKTepPH30BaTh METOJIbI BBIACICHUS MOYBSHHBIX PACTBOPOB.
Heo0xo1uMocTh H3ydeHUsT XUMHUYECKOTO COCTaBa aTMOC(EPHBIX OCAJKOB M METOJIbI MX
coopa.

2. [yt wu3BneueHus W W3y4eHHs KUAKOW ¢a3pl mouBbl. Kakas cymiecTByer
B3aMMOCBSI3b MEXAY IOYBEHHBIMH PAcCTBOPAaMHU W BOJHBIMU BBHITSDKKamMu? B uem
COCTOMT MPUHLMI METOJOB OTIPECCOBAHMS MOYBEHHBIX PACTBOPOB M BBIICICHUSA HX
METOJIOM 3aMENIEHUS] )KUIKOCTSIMHU?
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3. JlaTp omnpeneneHue JU3UMETPUYECKMM BoJaM. B deMm 3akitodaercs METOJMKa
MOJIYYCHUSI ¥ HUCCIEAOBaHUS CBOOOJHOTO TMOYBEHHOTO pacTtBopa? Y CTPOKMCTBO
mu3umeTpoB KoHcTpykuuu E. W. [Iunoson.

4, KakuM 00pa3oM MOXHO M3y4YUTh XMMHUYECKHHM COCTaB MOYBEHHOTO PAacTBOpa B
€CTECTBEHHBIX (IpUPOAHBIX ychoBusx)? Kakumu crmocobamu mOpeacTaBIsIOTCS
pe3yabTaThl XUMUYECKOTO aHAIN3a MOYBEHHBIX PACTBOPOB?

5. 3HaYCHUE KHUCJIOTHOCTH MOYB I PACTCHUH M IMOYBEHHBIX MHUKPOOPTaHU3MOB.
Buasl kuciorHoctr. B yeM 3akioydaroTCs METONBl OMNPENCNICHHS Pa3HbIX BHUJIOB
KHCJIOTHOCTH 1T0uB Tema4d

1. Kakuie XuMHU4eCKue dIEMEHTHI BXOIAT B cocTaB no4BbI? C MOMOIIBIO KAKOTO aHaIh3a

MOYHO UX ONPEIAETUTH?

2. Kakne moOYBEHHBIE MPOIECCHI MOXHO TPOCICAWTh HAa OCHOBE JaHHBIX BaJOBOTO
XUMHYECKOTO COCTaBa MOo4B?

3. Kakue cymiecTBytoT METOABI OMPEEIICHUs BAIOBOTO cocTaBa mous? Ha uem ocHOBaH
xuMuueckuid  meton? JlaTh CpaBHUTENBHYIO OIIEHKY pa3jIM4HBIX CIIOCOOOB
MIEPEBEJICHUS B PACTBOP XUMHUUYECKHUX SJIEMEHTOB.

4. IlpaBuna moib30BaHUS MJIATUHOBBIMU TUTJISIMU.

5. Hepe‘-II/ICJII/ITB N OXapaKTCPHU30BATb HHCTPYMCHTAJIBHBIC MCTOIAbI OIIPCACICHUA
BaJIOBOT'O XMMHUYECKOI'0 COCTaBa MOYB U TSHKEIBIX METaJLUIOB. Temad

1. Kakumu MeTosiaMu onpeesioT MUHEpalornueckui cocras noyB? Kakue MuHepaibl
ABJISIIOTCS] IEPBUYHBIMU M KaKUE — BTOPUYHBIMU? JlaTh UM XapakTEepUCTUKY. 2. B uem
3aKJII0YAETCS] METOAMKA MOATOTOBKHM MOYB K MUHEPAJIOTMYECKOMY aHAIM3y?! 3adyeM B
MOYBE HEOOXOAMMO pa3pyllaTh KapOOHATHI Mepe]] BhlIeIeHueM winctoil ppakuuu? Ha
Kakue (Gpakiud MOXKHO pa3JIeInuTh WIUCTYIO (Ppakiuio?

3. B yeM coCTOUT CyIIHOCTB ANEKTPOHHO-MUKPOCKOIIMYECKOTO METO1a
UCCIeI0BaHNs MUHEpanoB? Kakue CymecTBYIOT TUIIBI JIEKTPOHHBIX MUKPOCKOITOB?
Kakum 00pa3omM rotoBsT 00pasisl 11 3JIEKTPOHHO-MUKPOCKOMMYECKOT0 aHAJIh3a U Kak
pacuppoBbIBAOT GOoTOrpaPuu MUHEPATIOB?

4, Ha yem ocHOBaH peHTreHorpaguieckuii MEeTo 1 ucciaeaoBaHus MuHepaioB? B
YeM 3aKJII04aeTcs MOArOTOBKA 00pa3oB K ATOMY aHainu3y? UTo Takoe opueHTalus
aHanu3upyembix oopa3ioB? Kak pacumdpoBaTh peHTT€HOBCKUE CHUMKH?

CKoOJIbKO pa3 aHanu3UpyeTcs: OJAMH oOpasel A peHTreHorpaduyeckoro aHanmza? S.

Tepmorpaduveckuit aHaimm3 W ero cymHocTh. [lomroroBka  o00pas3ioB K
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tepmorpaduyeckomy ananuzy. Kak pacmmdpoBars Tepmorpammy muHepanoB? Kakue

3aJ1aqy MOKHO PEIIUTh C TTIOMOIIBI0 TepMorpaduueckoro ananuza? Tema 6.

1. Yro npeacraBiseT coOO0H ryMyc MOYBbI?

2. B 4em cocTouT 3Ha4eHHEe ryMyca B T€éHe31ce MOYB, TUIOA0POIUH U 6uochepe?

3. 0160p M MOATrOTOBKA IMOYBEHHBIX O0pa3lOB K aHaluM3y Ha rymyc. 4. Mertojsl
OIpEENICHHS OOLIETr0 COJIEPKaHMs YIJIEpOAa, UX XapaKTePUCTUKA.

5. CylrHOCTh TpyNMnoBOro U (PpakiMOHHOTO COCTaBa ryMyca, UX XapaKTEepUCTHKA.

6. Meton onpeesieHus: coctaBa rymyca no [lonomapeBoit u [110THHKOBOH.

7. Metonuka ompeaeneHus coctaBa rymyca mno KoHoHoBod wu  benpunkoBoi
(axcmpeccmeTon). 8. BnusiHue 1moyBooOpa3zoBaTEIBHOTO MpOIEcca Ha TPYNIOBOU U
(pakLMOHHBIN COCTaB rymyca.

9. DJNEMEHTHBIN COCTaB rymyca u OIpCACICHUC YIUICpOJdd, BOJOPOJa M a30Ta B
I'YMYCOBBIX BCHICCTBAX.

10. Meroapl WHCTPYMEHTAJIBLHOTO aHajdW3a OPraHWYECKWX BEIIECTB II0YB, WX
xapakrepucrtuka. Tema 7.

1. OxapakTepusyite 3KoJ0rnyeckue npooaemMol Ouochepsl.

2. B gem 3akimodaroTcs HKOJIOTUYECKUE  MPOOJIEMBl  CEIBCKOXO035MCTBEHHOIO
MIPOU3BOJICTBA?

. KakoBbI HCTOYHUKY 3arpsi3HEHUS [TI0YB HA COBPEMEHHOM ATarne?
. UTO Takoe MOHUTOPUHT OKPYKAIOIIEH cpeibl?

. HazoBuTe npuHIMIIBI TOYBEHHO-KIMMATUYECKOTO MOHUTOPUHTA.
. Uto Takoe (UTOTOKCUYHOCTD MMOYBHI U METO/IbI €€ OTPEICICHUSI.

. JaiiTe onpezaenenre npeaesbHO AOMYCTUMBIX KOHLIEHTpAuui (KOJIUYECTB).

o N oo o1 &~ W

. OnnmmTe BUIBI NPENEIbHO JOMYCTUMBIX KOHIIEHTPALUI 3arpsA3HSIOIUX BEUIECTB B
nouse. 9. [IpuBenure 3nauenus [1/IK 3arpsa3asrommx BemecTs B moysax. Tema 8.

1. Jlate ompeneneHHe CTPYKTYphl MOYBEHHOTO IOKPOBA, MOYBEHHBIX KOMOWHAIIMA,
DJIEMEHTAPHBIX IIOYBEHHBIX apeajoB M JJIEMEHTAPHBIX IOYBEHHBIX CTPYKTyp. 2.
[lepeunciuTh OCHOBHBIE BHJBl IOYBEHHBIX KOMOWHAIMI, JaTh HUX KPaTKYIO

XapaKTEPUCTUKY, ITIPUBECTU PUMEPHI.

21



3. [lepeuncnuty U oxapaktepu3oBaTh (GaxTopsl AuQepeHInanud MOYBEHHOTO
IIOKpOBA.

7. 2. Meroanueckrue MaTepraiibl, ONpeaeSIoIMe IPOLEAYPY OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIM) ONbITA AESTEIBHOCTH, XapaKTEPU3YIOIIMX TaIbI
(dopMupOBaHUs KOMIETCHIINHA

OO0mmii pe3ynbTaT BHIBOJUTCS KaK UHTETPAJIbHAS OLIEHKA, CKIIAbIBAIONIAs U3 TEKYIIETO
koHTpost - 70% wu mpomexyTtodyHoro KoHTpons - 30%. Texkymmii KOHTPOJb IO
JTUCHUIUIMHE BKIIIOYAET:

- IIOCEIIIEHUE 3aHATHI - 5 0aJIO0B,

- y4acTHe Ha MPAKTUYECKUX 3aHATHUAX - 25 0ajlioB,

- BBITIOJIHEHHE JIa0OpaTOPHBIX 3aaHuii - 300a10B,

- BBIMIOJIHEHUE JOMAIIHUX (ayAUTOPHBIX) KOHTPOJIBHBIX pabor — 10 OGamios.
IIpoMexyTOUHBIN KOHTPOJIb IO AUCUUILINHE BKIIOUYAECT:

- ycTHBIN ompoc - 10 6anos,

- MUCbMEHHAs KOHTpoJbHas padota - 100amioB, - TectupoBanue — 10 6awos.

8. 8. YueOHO-MeTOAMUECKOE 00ecnmeueHne JUCIHIIIIHHBI

a) aapec caiita Kypca
- Moodle [DnekTpoHHBIN pecypc]: cucTeMa BUPTYallbHOro 00ydeHueM: [0aza maHHbIX | /
Jar. roc. yu-T. — Maxaukaia, r. — Jloctyn u3 cetu JAI'Y wim, nocie perucrpanuu u3

CETH YH-Ta, U3 JI000M ToUKH, umetoie goctyn B uaTepHeT. — URL: Kypc: O6mias

ouosorus (Ilous., buomn) (dgu.ru) http://edu.dgu.ru/course/view.php?1d=2495

6) OcHOBHas TuTEpaTypa:

Kuprommn, B.M. Knaccudukanus noys u arpo3KoIoruiyeckast TAIoJIOrus 3eMeb
[DnmexkTpoHHBIHM pecypce] : yueb. mocobre — InekTpoH. gaH. — CaHKT-

[TerepOypr : Jlans, 2016 — 288 c. —  Pexum  goctyna:
https://e.lanbook.com/book/71751.
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l.AnekcannpoBa JI.LH. Opranudeckoe  BEIECTBO IOYBBI 51 IIPOLIECCHI

ero tparncopmanuu. — JI.: Hayka, 1980. — 287c. 2. bobkoga, F0.A. Metos
MOYBEHHBIX U arpoxumuueckux ucciaenosanuii / FO.A. boOkoBa —Open: M3aarenscTBo
Openl’AY, 2006.—296c¢.

3.boOkoBa, F0.A. MeTo/1pl MOYBEHHBIX U arpOXUMHUYECKUX HCCIICTOBAaHUN.
(MeTtoaudeckueykazaHus i JJabopaTOpHO-TIpakTHYECKuX 3aHsATuil) / 0. A.
bo6koBa.— Open:U3narennctBo Openl'AY, 2008. —48c.

4.B36yukas A.E. Xumus noussl. — M.: Beicmias mikona, 1988. —427c.

5.BonobyeB B.P. Dxonorus nous. — baky, 1963. —260c.

B) JlononHuTeNnbHAs IuTEepaTypa : 1. ATpOXuMHUYECKHE METOIbI UCCIIEIOBAHUS MTOYB. —
N3narenbctBO «Hayka», Mocksa, 1975.—656c¢.

2. Arpoxumus /mon pen. Aroaumna b. A., Xyxosa 0. II., Ko63apenko B. U. -M.,
Komnoc, 2002.

3. Arpoakonorus / B. A. Uepnukos [u ap.] ; [Tox pen.B.A.Yepuukosa,A.l.Uekepeca. -
M.:

Komnoc, 2000. - 536¢. : un. - (YueObuuku u yue6.mocobusi st By3oB). - ISBN 5-
10003269-
3:

95-00. Curubl xpanenus: a6.1, a6.2, UCH, a3, YAK-- 631.95+ 574](075.8) Ilon.uum.--
631.95
Kar.unm.-- 631.95+ 574](075.8)

4. bonnpipeB @uszndeckas u komutonanas xumus.—M., Komnoc, 1975.

5. Bopo6wéna JI. A. Jlekiuu nmo XuMu4eckoMy aHanuzy nous. M., MI'Y, 1978.
6. T'epacumenko, B. II. Ilpaktukym mo arposkojoruu : ydeb.mocodbue / B. II.
I'epacumenko. -

CIIG. : JIansw, 2009. - 432 c. : mi. - (YueOHukH 115 By30B.CrieliaibHas JTUTEpaTypa). -
ISBN

978-5-8114-0939-6 : 519-20. Curasl xpadenus: ab6.1, u3, VYJK-- 631.95+
504.062:63](075.8)

[Mon.uua.-- 631.95 Kar.ung.-- 631.95+ 504.062:63](075.8)+ BBK 65.28473 BbK--
65.28173
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10.

11.
12.
13.

HepxaBun JI. M. u ap. Meroaudeckue ykazaHusi Mo OOOOIIEHHIO PE3yJIbTaTOB
arpoxuMuueckoro oocnenosanus mous. — M., KMY [IUHAO, 1976.

Hocniexo B. A. Metoauka noieBoro onsita — M., Arponpomusaar, 1985- 351 c.

3eitHasioB, A. A. Hcnosb30BaHME HEMOHU3UPYIOMIMX — 3JIEKTPOMArHUTHBIX
U3ITyYeHUN B CEIBCKOXO3SWCTBEHHOM TMpou3BoacTBe / A. A. 3einanos, A. H.
JletroBa, A. M. Uerokun//Bectauk Poccuiickoi akaJIeMHH CEIbCKOXO03SIMCTBEHHBIX
Hayk. - 2009. - Ne 2. - C. 31-32.Kat.unm.-- 631.95

Metoauueckue ykazaHus JJIs Ja00paTOPHO-TPAKTUUECKUX 3aHITUH IO arpOXUMHUU
//MaxkeeBa T. @., Ky3nenona JI. A., [TozaeeBa C. H.—Open, 2001.—64c.

MeTtoapl cTalmoHapHOTo u3ydeHus nouB.— M.: Hayka. 1977.—296c.
MypasuH 3. A. Arpoxumus. M., Konoc, 2004.

Opnos JI. C. Xumus nou. M., MI'Y, 1985. 14. OcHOBBI aHATUTUYECKOW XUMUU. B
2 kH. KH. 2. Metoasl xumudeckoro ananuza: Yueonuk mist BY3o0s / 1O. A. 3o510TOB,
E. H. JlopoxoBa, B. . ®aneea u ap. / [lox pen. 1O.

A. 3oimoroBa—M.: Brictras nmikoira, 2000—494c.

15.

16.

17.
18.

19.

20.

21.

[lapdenoBa E. WM. PykoBoacTBO K MHKPOMOP(OJIOrMYECKUM HCCIEIOBAHUSIM B
nouyBoBeAeHun. — M., Hayka, 1977.

[TouBennas skomorus. /mox pen. Cremanooit JI. I1. — M3a-Bo Open 'AY, 2002. 560
C.

[TouBoBenenue / [lox pen. U. C. KaypuueBa.—M.: Arponpomuzaar, 1989. —719c.
[Ipaktukym mo arpoxumuu./ Ilog pen. Axamemuka PACXH Muneea B. I'.—

N3 narensctBO MockoBckoro ynusepcurera, 2001. —689c.

[Ipaktukym 1o  mouBoBeneHuro  (mox pyk. M.C.KaypuueBa). —M.

Arponpomusaat.1986.—336c¢.

[Ipaktukym o nouBoBeneHuto /I"anmxxapa H. @., bopucos b. A., baiibekos P. ®.—
nox pexn. I'anxaper H. @.—«Arpokoncant», Mocksa, 2002.—280c.

ITporacora H.A., Illernos JI.1. ®U3NKO-XUMUYECKUE METObI UCCIACAOBAHUS MOYB

(ciexTpanbHBIA IMUCCUOHHBIN aHanu3 mouB): [IpakTuueckoe mocobue. - Boponex:

N3n-so BI'Y, 2003. - 24 c.
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22.Pone A.A. CucremMa METOJOB UCCJIENOBaHMWS B TMOYBOBeAcHNMH. —Hayka,
Hoocubupck, 1971. 23. Poysnn J. JI. ITouBoBenenune: MeTopl U UCTIOJIb30BAaHUE /
ITep. ¢ anrua., —M.: Konoc, 1998.—489c.

24. Cemennsgena H.B., Mapmynaes A.H., looporBopckas H.M. MeToapl uccienoBaHus
MIOYB ¥ TOYBEHHOT'O IMOKPOBA.

25. ®usuko-xuMuueckue Metojbl uccienoBanus mous. /Ilox pen. H. I'. 3eipuna, JI.
C.OpnoBa. — M.: UznarensctBo MI'Y, 1980. —382c.

26. Dxomorus : yue6. mocobue / A. I'. I'ypun [u ap.]. - 2-e usn., nepepad. u mom. - Open
:M3n-Bo Open T'AY, 2008. - 180 c. - 34-00. Curnel xpanenus: a6.1, 43, Y]JIK--
574+631.95](075.8) IMon.uua.-- 574 Kar.uua.-- 574+ 631.95](075.8)

IIporpaMmmHoe odecnedyeHHe H HHTEPHET-PECYPChI
Jlist mpoBeneHus 1a00paTOPHO-NIPAKTHYECCKUX 3aHATHH W CEMHHApPOB HMCIIOJIL3YETCS

clieayroiee nmporpaMmmuoe ooecrieueHue: - Maplnfo Professional;

-0asbl JaHHBIX, I/IH(i)OpMaHI/IOHHO-CHpaBOIIHBIe 1 ITOUCKOBBIC CUCTCMBI:
1. http://ru.wikipedia.org/wiki/

2. http://google.ru

3. http://lyandex.ru

4. http://elibrary.ru

- IEPUOANYICCKUC N3 JaHUS

9. Ilepeuyennb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH

«AHTEpPHET», HEOOXOAMMBIX JIJIsS 0CBOCHHS AUCHMILTHHBI. http://soil.msu.ru —

caiT dakynpTeTa mouBoBenenus MI'Y um. M.B.JlomoHOCOBa — KpymHEiiIIero B

Poccun yuebHOro 1 HaydHOTO IIEHTpPa 10 IOYBOBEACHNI0. WWW.SOil-museum.ru —

opunmanbHbIi caidT LlenTpanbHOro Mysest mnouBoBeaeHus uM. B.B. /lokydaeBa B

Canxkr-IlerepOypre http://www.soil-science.ru — caiit o mouBoBeneHuu ot B.B.

Jlokydaesa 10 coBpeMeHHocTH. http://www.ecosystema.ru/08nature/soil — pazmen

caiita «DKOCHCTEMay O MOYBax POCCI/II/I, IMPUBOAUTCA NX OIIMCAHUC U 0COOCHHOCTH

ITIOJICBBIX UCCIICAOBAHUAX.
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http://geoman.ru/books/item/f00/s00/z0000034/st000.shtml - srekTpoHHast Bepcus
kaury J1.0. Kapmauesckoro «3epkaio anamadray. http://mir-map.ru/440150.html —

ITOYBCHHAA KapTa Poccuu B QJICKTPOHHOM BHAC.

Knaccudukanus nous Poccun - http://soils.narod.ru/
Hayunas snekrponnas ouodanoreka - http://elibrary.ru/defaultx.asp

Odunmanbueiii calT MuHucTepcTBa NPUPOAHBIX pecypcoB Poccuiickoit deneparnun -
http://www.mnr.gov.ru/

DnektponHas oudimoreka MI'Y - http://www.pochva.com 8.

10. MeTozmqecmle YRazaHuda OJas oﬁyqammnxc;l 10 OCBOCHMIO U CIHHUIIJIMHbI

CTyleHT MOXET B JOCTATOYHOM 00BhEME YCBOUTH U YCIIEITHO PEaIn30BaTh KOHKPETHHIE
3HAHMS, YMEHUS, HABBIKA U KOMIIETECHIIMU B CBOCH MPAKTHUECKOU JCATEIHHOCTH TIPH
BEITIOJTHCHUN CJICAYIOIINUX YCITOBHUH:
l.Cucrematnyeckas paboTa Ha y4eOHBIX 3aHATUSX IOJ PYKOBOACTBOM MpENoaBaTes
U caMOCTOATeNbHAs paboTa Mo 3aKpeIyICHUIO MOJIYYeHHBIX 3HAHUM U HABBIKOB;
2.J106pocoBeCTHOE BBITIOJHEHUE 3a/IaHUM MpEroaBaTess Ha MPAKTUUECKUX 3aHSATHUSX;
3.BeisicHeHNE W yTOYHEHWE OTIEIBHBIX MPEANOCHUIOK, YMO3AKIIOUCHUH W BBIBOJIOB,
COJEpKalIMXCsA B y4eOHOM Kypce; B3aMMOCBA3€H OTACNBHBIX €ro paszelios,
UCIIOJIb3YEMBIX METOJIOB, XapaKTepa UX UCIOJIb30BaHUS B IPAKTUUYECKOMN JNEATEILHOCTH
IOPHUCTA;
4.ComnocTaBlieHHE TOYEK 3PECHUS PAa3IMYHBIX aBTOPOB IO 3aTParMBacMbIM B y4eOHOM
Kypce mpo0OyieMam; BeISIBJICHUE HETOYHOCTEH M HEKOPPEKTHOTO M3JI0KEHUS MaTeprasa B
MIEPUOTINYECKOMN U CTICITHAIBHON JTUTEPATYPE;
5.Ilepuonnueckoe O3HAKOMIJICHHE C TIOCIEIHUMHU TEOPETUUYECKHUMH U MPAKTUYECKUMHU
JTOCTIKEHUSIMU B 00J1aCTH MH(OPMATUKH;

6.IIpoBeeHre cOOCTBEHHBIX HAYYHBIX U MPAKTUUECKUX MCCIEIOBAHUN MO OJHOU WM
HECKOJIbKUM aKTyaJIbHBIM IIpo0sieMaM B 00JaCTH MH(POPMATHKHY;

7.PazpaboTka MPEIJIOKEHUN IpEeNoaaBaTeIlo0 B 4acTu 0paboTKu
Y COBEPIICHCTBOBAHUS yUYEOHOIO Kypca;

8.IlogroroBka Hay4HBIX CTaTed ISl ONMYOJMKOBAHUS B TIEPUOJAMYECKON TIeyaTw,
BBICTYIUICHHE Ha HAyYHO-TPAKTUYECKUX KOH(MEpeHIMsIX, YydacTue B padote
CTYJICHYECKUX HAayYHBIX OOIIECTB.
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bakanaBpsl HampaBineHuss 021900.62 «IlouBoBeneHne»  OCYIIECTBISIIOT M3Y4YEHUE
JUCUUIUIMHBL «['€He3uC M 3BOMIOUMS MOYB» KaK Ha ayJAMTOPHBIX 3aHATUSAX, TaK M
CaMOCTOSITENIBHO.

UeﬂbIO CaAMOCMOSMENbHOU pa60mbl CTyACHTA SABJISACTCA erI}’6J'IeHI/Ie N 3aKpPCIIICHUSA
3HAaHUU U HABBIKOB IO JAUCTUITIINHC.

CamocrosiTenbHass paboTa CTYIEHTOB BKJIIOYAET O3HAKOMJIEHHME C TEOPETUYECKHUMHU
MOJIOKEHUSIMU U TIPAKTUYECKUMH 3aJaHUSIMA Y4€OHOTO METOJAMYECKOro mMaTepuasa o
mucuuiuinHe. M3ywarorest ydeOHble Marepuaibl, YKa3aHHbIE B KaueCTBE OCHOBHOWM U
JOTIOMHUTENBHOU JuTeparyp. Ilpum moaroroBke pedepaToB W MOKIAIOB, a TaKKe
CaMOCTOSITEIbHOM M3YyYEHUH OTACNIbHBIX TEM HCIOJIB3YIOTCS aKTyalbHbIE MyOIUKALUN
10 BBIOpaHHOMY HaIlpaBJIEHUIO.

Llenvio cemunapckux u npakmudeckux 3aHATHN SIBISECTCA 3aKpEIUICHUE 3HAHUU U
HABBIKOB 110 HanOOJIee CII0KHBIM BOIIPOCAM, TEMaM, pasjiesiaM Y4eOHOU TUCIUTIITUHBI.

I[JI?I 9TOI'0 Ha CCMHUHAPCKUX U IIPAKTHYCCKUX 3aHATHUAX PCIIAIOTCA CICAYIOMNC 3aJa49M:

- 3aKpeIUICHUE 3HAaHUN CaMOCTOATENIbHON paboThI ¢ yUeOHOM TUTEPaTypoii;
- pacCLIMpEeHHE U YIJIyOJICHHE TPEICTaBICHUN CTYJIEHTOB IO HAuOOJee aKTyalbHbIM

TCOPCTUUCCKHUM H IMIPAKTHICCKUM HpO6JI€MaM;

- (hopMHpoBaHNE U Pa3BUTHE MPAKTUYECKUX HABBIKOB M YMEHHUH, HEOOXOAUMBIX ISt
Oyayuieil npodeccuoHanbHON N1€ATEIbHOCTH; - OCYLIECCTBJICHHE KOHTpOJIS 3a
KayeCTBOM YCBOEHHMsI CTyAE€HTaMu yueOHOW mporpammbl. [loarotoBky k cemuHapy
WJIM IPAKTUYECKOMY 3aHATHIO JIyUllle HAUUHATh Cpa3y e MOCje MOCTaHOBKH 3a]1a4 110
JAHHOM TeMe Ha CEeMUHape WIM KOHCyJbTauuu mpenonasarend. [ns 3toro
HEOOXOJAMMO M3YyYHUTh IUIaH CeMUHapa (IMPaKTUYECKOro 3aHATHA), COAEp)KaHuE
OCHOBHBIX Y4€OHBIX BOIPOCOB, BBIHOCUMBIX JJIsi OOCYXIEHHUS, a TaKXe CIHCOK
PEKOMEH/I0BAaHHOW JIMTEpaTyphbl U JOIMOJHUTENbHBIE 3aJaHHsl, KOTOpble MOTYT OBbITh
JIaHBbI IIPENOIABATEIIEM.

CaMOCTOATENBHOE HUCCIIEJOBAHUE CTYIEHTAa MOKET OBITh TaKXKe OCYIIECTBICHO IPU

NOJFOTOBKE JIOKIan0B U pedepatoB. JlaHHyr0 pabOTy MOXKHO NPEICTaBUTh B

CJIEYIOIEH NIOCIEA0BATEIbHOCTH:

- IPOKOHCYJITUPOBATBCA y  MpEnojaBarelslt MO  COJAEPKAHUIO  IMPEACTOSILErO
uccienoBanus, pedepara, A0kiIana (BBICTYIUIEHHS), CIIUCKY JUTEPATyphbl, KOTOPYIO
Jy4lIe UCIOJIb30BaTh JIsl UX MOJATOTOBKH;

- COCTaBUTH IIJIaH UCCIICOIOBAHU,

- 10100paTh PEKOMEHAOBAHHYIO JINTEPATYPY;
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- U3yYUTh JIMTEpaTypy, CrPYIIUPOBaTh MaTepUall M COCTABUTh MOJPOOHBIA IUIaH
pedeparta, nokana (BHICTYIUICHHS ),

- HaIlUCaTh TIOJHBIM TEKCT M Ha €ro OCHOBE MOATOTOBUTH pedepar. st Toro, 4ro0bI
pedepaT 1 TOKJIa] 0 HEMY TOTYYUITUCh HHTEPECHBIMHA M UMEJIN YCTIEX, B HUX CIIETYET
YY€CTh: a) KOHKPETHOE TEOPETUIECKOE COCP’KaHUE PacCMaTPUBAEMBIX BOIIPOCOB, MX
CBSI3b C )KU3HBIO CTPAHBI, MPAKTUKOW MPOPECCHOHAIBHON IEITeIbHOCTH; 0) JIOTHKY U
JIOKA3aTeIIbHOCTh BBICKA3bIBAEMBIX CYKJICHHH W TIPEIJIOKCHHH, WX OCTPOTY H
371000THEBHOCTh; B) KOHKPETHBIC MpUMEpPhl M3 chepbl MNpodhecCHOHATBLHOW WIIN
y4eOHOH JesATeNhbHOCTH;, T) OO0O0OIMaImKe BBIBOALI IO BCEMY COACPKAHUIO
CACIIAaHHOTO JOKJIaJa C BBIXOJOM Ha Oyaymyro mpodecchuio CTyaeHToB. B
3aBUCUMOCTH OT CJIOKHOCTH HCCIIEAYEMOT0 BOIIPOCA W WHUIIMATUBBI CTyJIEHTa 00BheM
pedepara MoxeT ObITH OT 5 cTpanull u 6ojnee. J{isa BeicTyruieHUs ¢ gokiagom 5—10
MUHYT;,

- MpOoAyMaTh METOJUKY Mpe/CcTaBieHUs Hokjaana. OO0s3aTeIbHbIM YCIOBHUEM SIBJISIETCS
CcBOOO/JHOE BJIQJICHUE MaTepyajioM W HE 3a4YMThIBAaHUE €ro ¢ JMcTa. PekoMeHmyercs
MPUMEHSTh TEXHUYECKHUE CPe/ICTBA 0O0yUeHUS (IIPOCKTOP).

11. Ilepeyenr  WH(POPMALMOHHBIX  TEXHOJOTWH,  HCHOJb3yeMbIX  NpPH
OCyLIEeCTBJICHHH 00pa30BaTe/JIbHOIO Ipouecca 0 JMCUHUILUIMHE, BKJIIOYasi
NepeYyeHb NMPOrpaMMHOro odecrnedyeHuss 1 MHGOPMAIMOHHBIX CHPABOYHBIX
CHCTEM.

MynbTuMenniiHas ayIUTOpUs COCTOMT U3 MHTETPUPOBAHHBIX MHKEHEPHBIX CHUCTEM C
€IUHOM  CHUCTEMOW  YIPAaBJICHUS, OCHAIIEHHAas COBPEMEHHBIMM  CPEACTBAMHU
BOCIPOM3BECHUS U BU3yalIM3alH J000H BUAECO U ayauo UH(OpMALMU, TOTYyYEHUS U
Iepeayn  dJIEKTPOHHBIX JOKYMEHTOB. THIIOBAas KOMIUIEKTALUs MYJIbTUMEIUWHON
ayIUTOPUHA COCTOUT HW3: MYJBTUMEIUWHOIO IMPOEKTOPA, aBTOMATU3UPOBAHHOTO
MPOEKIIMOHHOIO 3KpaHa, aKyCTUYECKON CHUCTEMBI, a TaKK€ MHTEPAKTUBHOW TPUOYHBI
IIPENOAABATEIIS.

12. MaTepuajibHO-TeXHHYeCKOe o0ecredeHne TUCHMILTHHBI (MOTYJIs1)
KommbproTepHsiii K1acc, MpeCTaBIsSIONiA co00il pabodee MECTO MpemnoaBarens u

HEe MeHee 25 pabouMx MECT CTYJIEHTOB, BKJIIOYAIOIIMX KOMIIBIOTEPHBIH CTOJ, CTYJ,
NEPCOHANBHBIN KOMIBIOTEP, JIMIIEH3MOHHOE MPOrpaMMHOE 00eCIIeYeHUE, YTO TO3BOISIET
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MPOBOAMTDH JIEKIIMH, MPAKTUUYECKUE 3aHATHA, MPE3CHTAIMH, KOH(PEPEHLUUU U JIPyTrHe
BUJIbI AyJJUTOPHON HArpy3KH 0OyYarOIIUXCs B yIOOHOM U JOCTYHMHOU JJ1sl HUX (hopMme C
IPUMEHEHUEM COBPEMEHHBIX WHTEPAKTUBHBIX CpeacTB oOyueHus. JlaGopatopus,
OCHAIIICHHbIE COBPEMEHHBIM 00OPYAOBAaHHEM W IpuUOOpaMu (MOHOMETPHI, (HOTOMETP
K®K-3.01, cnekrpodoromerp CD 201, HOTOKOIOPUMETPBI, TUCTUILIATOP, CYIIHIbHbBIE
mkagsl, UK-criekrpodoromerp, xpomarorpad xuakoctabiit «L{Bet-4000,

[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC BO ¢ yuerom

pekomenaaiuit u [IpOOIT BO no HanpasieHuto
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