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Mporpamma gucumnanHbl "MukpoaneMeHTsl B okpyXxatower cpene”; 022000.62 Skonorus 1 Npupoaonofib30BaHne; AOLEHT, K.H. Baneesa

Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. Baneesa I".P. kadbenpa npvknanHo
akonorun otaenenue akonorum , Guzel.Valeeva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

1. CdhopmmpoBaTb NpeacTaBieHNe O PONN MUKPO3NEMEHTOB B Buocahepe, XN3HN pacteHui,
MUKPOOPraHN3MOB, XUBOTHbIX U YeNoBeKa, MeToaax onpeaeneHns MUKPo31eMeEHTOB B 06bekTax
OKpy>atollein cpeapbl, UX MPMPOAHOM 1 TEXHOrEHHOM KPYroBOpPOTEe, MCTOYHUKAX MNOCTYMNEHMS.

2. N3yunTb BrOreHHyo knaccugukaumo MMKPO31EMEHTOB, 3aBUCUMOCTb TOKCUYHOCTM 1
OM3MONOrnMYeCcKon PO MUKPO3NIEMEHTOB OT NX BHYTPEHHENO CTPOEHMS, MOBEAEHNE U
pacnpeneneHne M3 B aTMocdhepe, rugpocdepe, negocepe N XnBbix OpraHn3max.

3. [latb npeacTtaBneHne o0 3arpsisHEHUN OKpYXXatowelt cpeabl TOKCUYHBIMU MUKPO3NIEMEHTAMM U
mMeTonax 60pbObl C HUM.

2. MecTO AMcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro ob6pasoBaHus

[aHHas yyebHas oncumnnnHa BkodeHa B pasnen " 62.1B.1 ObwenpodeccrmoHanbHblin" OCHOBHOM
obpaszoBarenbHoi nporpammel 022000.62 Skonorms n NPUPOAONONb30BaHNE U OTHOCUTCS K
ancuunnmHam no Bbibopy. OcBamBaeTcs Ha 3 kypce, 5 ceMecTp.

Lnsi O0CBOGHWUSI JaHHOW OMCUMMAVHBI HEOOXOOMMbI 3HAHWS, NONYYEeHHbIE HA NPeaWecTBYOWMX
Kypcax, B 4aCTHOCTW, NPWU N3y4eHnn 6noka XMMUYEeCKMX ANCLUMMNAVH, 3KONOruKn, onanonorim
pacTeHuin, No4BOBEAEHWM, FeHEeTUKN, Buoreorpacpun. bonblioe 3HaYeHe NprodpeTaoT U 3HaAHUS,
NoJsly4eHHbIe B Npouecce 0AHOBPEMEHHOIO C N3YYEeHNEM OaHHOWN OUCLMMNNHBI KYPCOB
"OKONOrm4eckunin MOHUTOPUHr" 1 "YyeHne o buocoepe".

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Lincpp komnereHuyu npqupeP::::agqnaggzI;‘ZTeHum

OK-1 Bnapetb kynbTypom MbilWNIEHNS B COOTBETCTBUM C MPVHLIMMOM

(OBLLEKYNbTYPHBIE O6roLEHTPM3MA U YCTONYNBOrO PasBUTUNS, COCOOHOCTbLIO K

KOMNETEHLIN) 0606LweHuto, aHann3y, BOCNpUsTUI0 MHOPMALWN, MOCTaHOBKe
Lenu 1 Bblbopy NyTei ee NOCTUXEHNS.

OK-13 BnaneTtb oCHOBHbIMU MeToAamu, cnocobamu 1 cpeacTsamm

(OBILEKYNIbTYPHBIE NONy4eHns, XpaHeHus, nepepaboTkn NHgopMaLmmn, UMeTb
HaBblkW PaboTbl C KOMMBIOTEPOM KaK CPELCTBOM yrpaBieHns

KOMMeTeHuun) -
NHJpOpMaLIMEN.

OK-2 YMeTb Nornyeckn BepHoO, apryMeHTUpoOBaHHO U SICHO CTPONTb

(OBLLEKYNbTYPHBIE YCTHYIO 11 MUCbMEHHYI0 pedb, obnapatb KynbTypou }

KOMMETEHLIN) NPOECCHOHaNbLHOM ANCKYCCUM, BNaaeTb NPOPECcCHoHanbHOM
TepMuHonorumei, cobnoaats NPogeCcCnoHanbHbI TUKET.
MoHMMaTb coumanbHyt0 3HAYMMOCTb CBOE Byaylel

OK-3 npodoeccumn, obnanatb BbICO-KO MOTMBALMEN K BbIMNOMHEHNIO

(0bLekynbTypHbIE NpodpeccnoHanbHON OeaTeNnbHOCTU, OCO3HaBaTb

KOMMNeTeHuunm) OTBETCTBEH-HOCTb 32 LOCTOBEPHOCTb MNOMy4aemMomn n
nepenasaeMoil 3K0NormMyeckom nHgopmauum.
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Pacwmndpposka

npuobpeTaeMoi KOMNeTeHL NN
ObnanaTb 6a30BbIMU 3HAHUSAMU (PyHOAMEHTANbHbIX Pa3aenos
PU3NKK, Xumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYeckrx OCHOB B
3KOMOrMn 1 NPUPOLONONb30BaHNN; UMETb NPEACTaBNEHNE O
AK-2 COBPEMEHHOI eCTECTBEHHOHAY4YHOI KapTHe Mupa BnageTb
MeTo4amMm OU3NYECKOr0, XMMUYECKOr0 U PN3NKO-XMMUYECKOTO
aHanmsa, a Takxe MetTogamm otbopa 1 aHanmsa bronornyeckmnx
Npob; NMETb HaBbIKM UAESHTUUKALMM N ONUCaHUS
6ronornyeckoro pa3Hoobpasus, ero oLEeHKM COBPEMEHHbIMU
MEeToL4aMM KONIMYEeCTBEHHON 06paboTKn NHGopMaUun, BKIoYas
NCNONb30BaHNE METOLOB MPUKNALHON CTATUCTUKN 1
rEOMHMPOPMALIMOHHBIX TEXHONTOMMIA.

MK-13 3HaTb TEOPETUYECKME OCHOBbI FEOXMMIM 1 TE0PU3IKY
oKpyXatollen cpefibl, BNaaeTb MeToAamMu reoXMMUYEcKnX n
reopmanyeckunx ccnenoBaHnii; BnaaeTb Metoaamm obwero u
reoaKoNornyeckoro KapTorpadupoBaHmsl.

BnaneTtb MeTogamu npuknanHon 9KONOrMmn, 9K0N0rM4ecKom
AK-9 9KCMEepTM3bl U MOHUTOPWHTA; BNaAeTb METOAAMU
Knaccugpykaumm n ctatmctTmyeckor obpaboTky, aHanmaa u
CVHTE3a NabopaTopHOI IKONOrMYECKO MHApOpMaLUA 1
NCNONb30BaTb TEOPETUYECKNE 3HAHUS HA NPAKTUKE, YMETb
co3naBatb M BECTM 3Konornyeckme 6asbl aHHbIX.

Lncpp komneteHLUN

(npodheccunoHanbHble
KOMMeTeHuunn)

(npodbeccmoHanbHble
KOMreTeHuunn)

(npodheccunoHanbHble
KoMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Ponb MUKPO3NEMEHTOB B XN3HEONEATENbHOCTU HenoBeka, paCTeHMVI, XWNBOTHbIX, FpVI6OB n
MUKPOOPraHM3MOB,

Oco6EeHHOCTN 1 3aKOHOMEPHOCTW PACcNpPOCTPAHEHUSI MUKPO3IEMEHTOB B 00 beKTax OKpyXatoLei
cpenbl;

MeToabl naeHTUGUKALMM, KAYECTBEHHOIO 1 KONIMYECTBEHHOIO aHann3a MUKPO3/IEMEHTOB B
obbekTax oKpyxatoulein cpeapl.

2. DONXEH yMeTb:

OpueHTupoBaTbCs B Knaccmgukaumm aneMeHToB, B3anMoaencTensix M3 mexay coboi,
TOKCUYHOCTM 1 (PN3NON0rM4eckon 3Ha4mmoctT M3 ans XuBbIX OpraHM3MoB;

KayecTBEHHO 1 KONMYECTBEHHO OMNpenensiTb MUKPO3NeMEHTbl B 06 beKTax oKpyXatowen cpenbl.

3. DONXEH BnaneThb:

1. MNpakTnyeckMMmn HaBblikamn MO pacyeTy nokasarenemn, xapakTepuayowmnx pacnpeneneHne M3 B
oKpyXxarollen cpeane.

2. MeTtogamu onpegeneHns MO B pa3nnyHbiX NPMPOOHbLIX U TEXHOMEHHbIX Cpeaax.

3. 3HaHMAMK 0 xapakTepe 1 0coBEHHOCTSIX pacnpeneneHns, noseaeHns M3 B okpyxatollei cpeae,
TOKCMYHOCTM M3 1 X BO3OENCTBUM HA XUBblE OPraHN3MbI.

1. OcBauBatb HOBble METOAbI U MOAXOAbI K aHANM3y 06 BEKTOB OKpYXatowein cpenbl;
2. [poBOAUTL aHaNM3 aKCNepPUMEHTaNbHON NHAPOPMALIMN METOAAMM MAaTEMATUYECKOW CTATUCTUKN;

3. OcywwecTBNSTb NOCTAHOBKY NabopaToOpHbIX SKCMNEPUMEHTOB A/151 PELIEHNS HAyYHO-NPaKTUYECKNX
3apjay;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaunoHHbin Homep 273315 5AE
CtpaHnua 4 n3 15. 111 yHlf[

S OEMALIGH
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4. ObobwaTb 1 aHanM3MpoBaTb MHGOPMaLMIO, AenaTb BbIBOAL! 1 NPOrHO3bl, Mpeanaratb nyTu
peweHns npobnembi.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Ob6was TpyaoeMKoCTb OAUCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMINHBI 3a4€eT B 5 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOns
MpakTuyeckuelllabopatopHbie

3aHATUSA paborbl

Paspen
N ducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. Tema 1.

BeeneHue. lNpeamet n
1.[3apaum kypca. Obwune 5 1 1 0
npencTasneHms o
MUKPO3NIEMEHTAX

Tema 2. Tema 2.MeToapl
onpeneneHuns
MUKPOSNEMEHTOB B
"lo6bekTax okpyxatower
cpeansbl.

0 YCTHbI Onpoc

KONNOKBUYM

Tema 3. Tema 3.
Xummn4yeckue ceorcTea n

3 ecKune cBoMcTBa 5 3 5 4 0 pedepat
6uonornyeckas ponb

3NEeMEHTOB.

Tema 4. Tema 4.
NcTouHunkm
NOCTYNNEHNSA U
‘IMurpaums
MUKPO3IEMEHTOB B
oKpy>Xarolern cpene
Tema 5. Tema 5.
MukpoanemeHTbl B KONNOKBUYM
5. noyse, rmppocaepe, 5 57 6 4 0
aTMocdepe
Tema 6. Tema 6.
6.[MukpoanemeHTbl B 5 8-10 6 2 0
XN3HW pacTeHui

TeCTUpPOBaHue

TeCcTUpoBaHue

PernctpaunoHHbin Homep 273315
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 7. Tema 7. .
7.|Brnoreoxmmmyeckumne 5 11 2 2 0 yCTHEIN ONpOC

NPOBUHLMN.

Tema 8. Tema 8. KOJINOKBUYM
8. dutopemnamauns S 12 2 0 0

Tema 9. utorosas
9. doopMa KOHTpOS 5 13 0 0 0

Tema . Itoroeas 3a4ert
" |dopma KoHTpONA 5 0 0 0

Ntoro 22 18 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. Tema 1. BeeneHue. NMpenmet n 3apaum Kypca. O6uime npeacraBneHus o
MUKpPO3NieMeHTax

NeKuunoHHoe 3aHsitne (1 yaca(os)):

BuoreHHas knaccugoukaumsa xmMm4ecknx anemeHTos. OnpegeneHme MMKPOaNeMeHToB,
pacnpocTpaHeHHOCTb B Brocgepe, omamonornyeckast 3Ha4MMOCTb, TOKCUYHOCTb. DCCeHUManbHble
N TOKCUYHbIE MUKPO3NeMeHTbI. MonoxeHne nx B Tabnuue O.M. Mengeneesa. Nctopust nayyeHust
Bornpoca.

Tema 2. Tema 2.MeToabl onpeaeneHns MUKPO3NIEMEHTOB B 06'beKTax OKpyXalLLen cpeabl.
nekumnoHHoe 3aHsitne (1 yaca(os)):

Mpouecchbl npobonoarotoBku. KonopuMeTpuyecknii, KOMNIeKCOHOMETPUYECKMIA,
nonsporpacuyeckmin MetToabl ONPeneneHns CoaepXaHns MUKPO3IEMEHTOB. ATOMHO-3MUCCUOHAS
cnekTpoMeTpus. ATOMHO-abcopbumnoHHas cnekTpodoToMeTpust. OCoOBeHHOCTN KA4ECTBEHHOTO 1
KOnn4yecTBeHHOro onpeaeneHns MO B pasnnyHbiX MPUPOLHbIX Cpenax.

npakTudeckoe 3aHsitne (4 yaca(os)):

Obuwas xapakTepucTnka aneMeHToB s-bnoka. bronornyeckas ponb. pagneHT KOHLEHTpauun.
Obuwas xapaktepucTtnka anemeHToB d-6noka. CoiicTBa coenmHeHwnin d-anemeHToB. Brionormnyeckas
ponb d-aneMeHToB (NepexoaHbix anemeHToB). Oblwas xapakTepucTka aneMeHToB p-bnoka. MNoHaTre
N cuHeprmame n aHtaroHname. OCobeHHOCTN NPOSIBNEHNS B3aMMOOENCTBMIA B pa3NnYHbIX cpeaax.
ONEMEHTbI-CUHEPTUCTbl. DNEMEHTbI-aHTarOHUCTbI.

Tema 3. Tema 3. XuMnyeckme cBOMCTBa U 6uonorumyeckas posib 3/IeMEHTOB.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Oblwas xapakTepucTka aneMeHToB s-6noka. buonoruyeckas ponb. MpagneHT KOHLEHTpaLUun.
Obwas xapaktepuctuka anemeHToB d-6noka. CBoiicTBa coeanHeHun d-anemMeHToB. Buonormyeckas
ponb d-aneMeHTOB (NepexoaHbix anemeHToB). Obwas xapakTepucTmka anemMeHToB p-6noka. MoHsaTme
N CMHepruame n aHtaroHname. OcobeHHOCTM NPOSIBNEHMS] B3aMOLAEACTBU B Pa3fNyHbIX Cpeax.
ONeMEHTbI-CUHEPTUCTbI. DNEeMEHTbI-aHTarOHUCTbI.

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

Ponb oTaenbHbIX MUKPOSNEMEHTOB B (DYHKLIMOHNPOBAHUN PACTEHWUIA, XXMBOTHbIX N YENOBeKa.
Tema 4. Tema 4. UCTOYHMKM NOCTYMNNIEHUS N MUTPaLUs MUKPO3/IEMEHTOB B OKpYXatoLl.en
cpene

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Broreoxummnyeckne bapbepbl. Kpyrosopotel M3 B 6uocdepe. MeToabl n3ydeHusi kpyrosopota M.
MoHaTre ?Taxenblie MeTannbl?. VICTOYHUKN NOCTYNNEHUS MUKPOINEMEHTOB U TSXENbIX METANI0B B
okpyxarouyto cpeny. [locnencTems 3arpa3HeHns MuKpoaneMeHTamn. bronHankauns sarpsasHeHms
TM n MnkpoanemeHTamu.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

[MyTv Murpaumm n KpyroBopoT OTAENbHbBIX MUKPOSNEMEHTOB.

Tema 5. Tema 5. MukpoaneMeHTbl B noyse, rugpocdcpepe, atMmocepe
JNIeKLMOHHOe 3aHsitne (6 4aca(os)):

dakTopbl POPMUPOBAHNSA MUKPOINTIEMEHTHOIO COCTaBa NoyB, MPOLECChl NepeHoca u copbumm,
doopmbl HaxoxaeHns M3. Nokasartenn, xapakTepuayowwmne 3arpsa3HeHne noyYB MUKPO3NEMEHTAMN:
CN3, ZC, KC, KO. buoreoxnmmnyeckne ocobeHHOCTM noys pecnybnuku TatapcTaH.
Buoreoxummnyeckne paktopbl OPMMPOBaHNS aNeMEHTHOro coctaea Boa Muposoro OkeaHa.
3aKOHOMEPHOCTUN KOHLEHTPUPOBAHNS 31EMEHTOB BOAHbLIMU OpraHn3mamun. 3arpsasHeHune
rmapocdepbl MO 1 ero nocnencTens. 3arpsa3HeHne aTMOCEPHOro BO34yxa MUKPOIIEMEHTAMM.
BepTtukanbHoe pacnpeneneHne KOHUEHTpaunii MUKPO3neMeHToB B atmocdpepe. MnobanbHoe
pacnpeneneHme MMKpPO3IEMEHTOB B NPU3EMHOM cnoe atMocdepsl. [pnmeHeHne psaaa
MWKPO3/IEMEHTOB B Ka4eCTBE TpacCcepoB aTMOCHEPHbIX MPOLECCOB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MeToabl XMNYECKOro aHann3a MMKPOINEMEHTOB B 0O beKTax OKpyXatowwen cpeabi.
Tema 6. Tema 6. MukpoaneMeHTbl B XXU3HU pacTeHUi

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

dunsronornyeckas posnb, NOCTyNIeHNe, HaKonneHne, 0COBEHHOCTM TpaHcnokaumn MO B pacTeHusx.
PUTOTOKCUYHOCTb MUKPO3NIEMEHTOB. Murpauuns MUKPOSNEMEHTOB B CUCTEME ?NoYBa-pacTeHme?.
Mytn noctynneHna M3 B pacteHne. MexaHn3Mbl MOrNOWEHNS MUKPOSNIEMEHTOB PACTEHUSMU:
KWHeTMKa NornoweHns, akTMBHOE U naccmnBHoe nornoweHve. lNokasarenu, xapakrepusyouwume
HakonneHve M3 B opraHusme pacTeHui.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

Ponb M1KpO3aneMeHTOoB B XUN3HW pacTeHunii. MKpoaneMeHTo3bl pacTeHuid: cneumguka,
LomarHocTuka, metoapbl 60pbobI.

Tema 7. Tema 7. Buoreoxmmmuyeckue NPOBUHLIUW.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OHOeMuyeckne 3abonesaHus. BoaMoxHble cnydan HapyweHuna MetannonmraHgHoro roMeocrtasa
opraHma3ma MexaHun3m 3awnTbl BHyTpeHHeVI cpenbl opraHn3ma oT KCEHOOMOTUKOB.
Jle3nHToKCcnKaumoHHas Tepanuns.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Broreoxnmmnyeckne ocobeHHOCTN pasnnyHbIX NPUPOAHBLIX 30H. OCOBEHHOCTU MUKPOINEMEHTHOIO
cocTtasa noys P® un PT.

Tema 8. Tema 8. dutopemmanauus
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Mcnonb3oBaHme pacTeHuii B O4UCTKE MOYB U NPUPOAHBIX BOL OT MUKPO3/IEMEHTOB.
duramnonornyeckme 0CobeEHHOCTM U CUCTEMATUYECKOE MONOXEHNE PACTEHUI-KOHLIEHTPaTOPOB.

Tema 9. ntorosasi oopma KOHTpPOSI

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paanen Cemecto| HeAens | camoctosirensHoi TpyaoemkocTh ;%%’:‘:‘o:g:;g‘:g;
AucumnnuHbl pcemeCTpa pa6oTbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. Tema 1. Pabora ¢
BeeneHue. Mpeamer n peKoOMeHO0BaHHb|MU
' nntTepartypHbIMU
1.[3apaum kypca. Obwune 5 1 y CTgPII?I/IigMVI 4 Onpoc
MPEACTABNICHWA O VlHTepHeT-pec,:ypcaMl/l
MUKPO3NIeMeHTax ’
P pabota ¢ S0P.
PervncrpaumnoHHbli Homep 273315 DAEKTPOHHEH
il VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. Tema 2.MeTogbl Pabota c
onpegneneHuns PEKOMEHO0BAHHbL|MM
MWKPO3NIEMEHTOB B 5 |nMTepaTypHbIMK
2. obbekTax oKpyxatoLiei 5 1-2 NCTOYHMKAMW, 4 Konnokauym
cpenbl. NHTEPHET-PECYPCAMNU,
pabota ¢ S0OP.
PaboTa c
Tewa 3. Tewa 3. o
3 XnMunyeckune cBorcTBa n 5 3 MCTOEHMngMM 4 3awuTta
‘lbuonoruyeckas posnb ’ pedepartoB
STIEMEHTOR NHTEPHET-PeCYpPCAMNU,
: pabota ¢ 90P;
HanucaHune ped
Tema 4. Tema 4. Pabota c
NcTouHmkn PEKOMEHO0BAHHbB|MM
NOCTYMNEHNS 1 nuTepaTypHbIMM
4. MUrpaumns 5 4 NCTOYHMKAMW, 4 Tect
MWUKPO3/IEMEHTOB B NHTEPHET-PECYPCAMNU,
oKpyXxarouen cpene pabota ¢ S0P.
Pab6ota ¢
€KOMEHL,0BaHHbIMU
Tema 5. Tema 5. P
MuvkpoanemeHThl B MTeparypHbIMiA
5. 5 5-7 |ucTto4yHuKamn, 4 Konnoksnym
noyee, rmgpocagepe,
aTMoCtepe NHTEpPHET-pecypcamMu,
pabota ¢ S0P,
HanmcaHme nut
Tema 6. Tema 6. MNpoyTeHne
6.MukpoanemeHTbl B 5 8-10 |pekoMeHOoBaHHOW 2 Tect
XMN3HW pacTeHuni nmTeparypbl.
Pabota ¢
Tema 7. Tema 7. ﬁﬁ?gMaerﬂ%Bb?::b it
7.|buoreoxmmmyeckumne 5 11 patyp 4 YCTHbI onpoc
NCTOYHMKAMM,
MNPOBUHLINN.
WNHTEpPHET-pecypcamMu,
pabota ¢ SOP.
Pabota ¢
PEKOMEHO0BAHHbL|MM
nuTepaTypHbIMM
Tema 8. Tema 8.
8. duTOpEMMaNALIYS 5 12 [ucTtoyHukamm, 6 Konnoksuym
NHTEPHET-PECYPCAMNU,
pabota c S0P,
HanucaHue N1t
WNtoro 32

5. O6pa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MpenycMaTpuBaeTCs WMPOKOE NCMOoNb3oBaHWe B y4ebHOM npouecce Kak TpaauUMOHHbIX hopM
0by4yeHuns (nekums, KOHCynbTaums, camocTosTenbHas paboTa, NpakTMyeckue 3aHsTus), Tak u
aKTUBHbIX 1 UIHTEPAKTUBHbBIX (OOPM NPOBEAEHNS 3aHSATUIA (MyNbTUMEAUAHBIX NPOrPaMM, BKIHOYAOWMX
npe3eHTauunin, oTo-, ayamo- 1 BuaeoMaTepuanos, AeN0oBbIX U PONeBbIX Urp, pa3bop KOHKPETHbIX
CUTyauuii) B codeTaHUM ¢ BHeayAMTOPHOM paboToii C Lenblo hOpMMPOBaHUSI U Pa3BUTUS
NpodPeCcCroHanbHbIX HABbIKOB 0OYy4atoLWMUXCS.
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema 1. BeeneHue. NMpenmet n 3apaum Kypca. O6uime npeacraBneHus o
MUKpPO3NeMeHTax

OI'IpOC , NPUMEpPHbIE BOMPOCHI:

BuoreHHas knaccugoukaumsa xmMm4ecknx anemeHTos. OnpegeneHme MMKPO3aNeMeHToB,
pacnpocTpaHeHHOCTb B Brocdepe, hmamonornyeckast 3Ha4MMOCTb, TOKCUYHOCTb. DCCEHUMaNbHbIE 1
TOKCUYHblE MUKPO3neMeHTbl. MonoxeHne nx B Tabnuue O.W. Menaeneesa. Nctopust nayveHust
Bornpoca.

Tema 2. Tema 2.MeToabl onpeaeneHns MUKPO3NIEMEHTOB B 06'beKTax OKpyXaloLLen cpeabl.
KonnoksuyM , npyMepHble BOMPOCHI:

I'Ipoueccu HpO60ﬂO,D,FOTOBKVI. KOJ'IOpI/lMeTpI/I‘-IeCKI/IVI, KOMI'IJ'IeKCOHOMeTpVI‘-IeCKI/IVI,
FIOJ'IFIpOFp&CDI/I‘-IGCKVIVI MeTOoObl onpeneneHnsa cogepXxXaHnda MMKPO3NIEMEHTOB. ATOMHO-3MMCCUOHAS
CMNEeKTpOMETPUA. ATOMHO-a6COp6LI,VIOHHaSI CMEeKTPOgOTOMETPUS. OcobeHHOCTN Ka4eCTBEHHOIO 1
Konmn4eCTtBeHHOro onpeneneHns M3 B pas3nnyHbIX NPpUpoAHbIX cpenax.

Tema 3. Tema 3. XuMnyeckme cBoucTBa U 6uonornyeckas posib 3/IeMEHTOB.
3awmra pecepartos , NPUMEPHbIE TEMBI:

Obuwas xapakTepucTtnka aneMeHToB s-6noka. bronornyeckas ponb. MpaAneHT KOHLEHTpaLWN.
Obuwas xapaktepucTtnka anemeHToB d-6noka. CoiicTea coenmHeHwnin d-anemeHToB. Brionormnyeckas
ponb d-aneMeHToB (NepexoaHbix anemeHToB). Oblwas xapakTepucTka aneMeHToB p-6noka. MoHaTre
N cUHeprmame 1 aHtaroHname. OCobeHHOCTN NPOSIBNEHNS B3aMMOOENCTBMIA B pa3NNYHbIX cpeaax.
ONEMEHTbI-CUHEPrUCTbl. DNEMEHTbI-aHTarOHUCTbI.

Tema 4. Tema 4. UCTOYHMKM NOCTYMNNIEHUS N MUTPaLIUs MUKPO3/IEMEHTOB B OKpYXatoLl,en
cpene
TecT , NpuUMepHbIE BOMPOCHI:

Broreoxumunyeckne bapbepbl. Kpyrosopotel MO B 6uocdepe. MeToabl ndydeHus kpyrosopota MO.
MoHaTre "Taxenbie Metannbl". ICTOYHWUKM NOCTYNAEHNS MUKPOSNEMEHTOB U TAXENbIX METANN0B B
oKpyxatoLyto cpeny. lNocnenctens 3arpsa3HeHns MUKpoaneMeHTamn. bronHankauns sarpsasHeHuns
TM 1 MukpoanemeHTamu.

Tema 5. Tema 5. MukpoanemeHTbl B nouse, ruppocdepe, armoccepe
KonnoksuyM , npuMepHble BONPOCHI:

dakTopbl POPMUPOBAHNSA MUKPOINTIEMEHTHOIO COCTaBa NoyB, MPOLECChl NepeHoca u copbumm,
doopMbl HaxoxaeHns M3. NokasaTtenn, xapakTepuayowwmne 3arpsa3HeHne noyYB MUKPO3NEMEHTAMN:
CN3, ZC, KC, KO. buoreoxnmmnyeckne ocobeHHOCTM nNo4s pecnybnukm TatapcTaH.
Buoreoxummnyeckne paktopbl OPMMPOBaHNS 3NeMEHTHOro coctaea Boa Muposoro OkeaHa.
3aKOHOMEPHOCTUN KOHLEHTPUPOBAHNS 3IEMEHTOB BOAHbLIMU OpraHn3mamun. 3arpsasHeHune
rmapocdepbl MO 1 ero nocnencTens. 3arpsa3HeHne aTMOCEPHOro BO34yxa MUKPOSIEMEHTAMM.
BepTtukanbHoe pacnpeneneHne KOHUEHTpaunii MUKPO3neMeHToB B atmocdpepe. MnobanbHoe
pacnpeneneHme MMKpPO3IEMEHTOB B NPU3EMHOM cnoe atMocdepsl. [pnmeHeHne psaaa
MWKPO3/IEMEHTOB B Ka4eCTBe TpacCepOoB aTMOCHEPHbIX MPOLECCOB.

Tema 6. Tema 6. MukpoaneMeHTbl B XXU3HU pacTeHUin
TecT , NpUMepPHbIE BOMPOCHI:

dunsnonornyeckas posnb, NOCTyNIeHNe, HaKonneHne, 0CoB6eHHOCTM TpaHcnokaumn M3 B pacTeHusx.
DUTOTOKCUYHOCTb MUKPO3NIEMEHTOB. Murpauuns MUKPOSNEMEHTOB B CMCTEME ?NoYBa-pacTeHme?.
MyTn noctynneHna M3 B pacteHne. MexaHn3Mbl MOrNOWeEHNS MUKPOSNIEMEHTOB PaACTEHUSMU:
KMHeTMKa NornoweHns, akTMBHOE U naccmnBHoe nornoweHve. lNokasarenu, xapakrepusyoume
HakonneHve M3 B opraHusme pacTeHui.

Tema 7. Tema 7. Bnoreoxmmmyeckue NPOBUHLUW.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:
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SHpemunyeckne 3aboneBaHnsi. BoamoxHble cnyyan HapylweHns MetTanionuraHaHoro romeoctasa
opraHnama MexaHunaMm 3alnTbl BHYTPEHHEN Cpebl OpraHn3Ma oT KCeHOBMOTMKOB.
Lle3nHToKCcnKaUMoHHas Tepanms.

Tema 8. Tema 8. dutopemuagnauus
Konnoksnym , npumepHbie BONPOCHI:

Mcnonb3oBaHne pacTeHuii B O4UCTKE NMOYB U NPUPOAHBIX BOL OT MUKPO3/IEMEHTOB.
duramnonornyeckme 0CobeEHHOCTU U CUCTEMATUYECKOE MONOXEHNE PACTEHUIA-KOHLIEHTPaTOPOB.
MeTonbl goutopemMuanaumnm, ocobeHHOCTU, NePCNEKTNBbLI UCMONb30BaHUSI.

Tema 9. urorosas popMa KOHTpoOsi
Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

BOHpOCbI ONnga NnoAroToBkKM K 3a4eTy

1. buorenHas Knaccmpvn(auvm XUMNYECKUX SNIEMEHTOB. DCCEHUMAlNbHbIE N TOKCUYHBIE SNTEMEHTHI.

OnpepneneHne NoHATUI "MUKPOINEMEHTBI" 1 "TaXenble MeTannbl”.

2. VICTOpI/IFI N3y4EeHNA MUKPOIIEMEHTOB. MI/IKpOSﬂeMeHTbI B XUMUW, pmuanonornu, MmeanumnHe,
CEeNbCKOM X034MCTBE N 9KOMOrnu

3. Oblwasn xapakTepucTka aneMeHToB s-6110ka nepuoamyeckoin cuctemol. Vix 6uonoruyeckas posb,
TOKCWYHOCTb.

4. Obwas xapakTepucTka aneMeHToB d-6noka nepnoanyeckoin cuctembl. Vix buonornyeckas ponb,
TOKCUYHOCTb. XapakTepuctmka otaensHbolx npeacrtasutenen (Mn, Co, Fe, Zn, Cu).

5. 3aBUCUMOCTb (PM3MONOrNYECKON 3HAYMMOCTM U TOKCUYHOCTU SNEMEHTA OT Ero BHYTPEHHEro
CTPOEHNS 1 NONOXEHMs B nepuoauyeckoin cucteme Menneneesa.

6. MeTonbl onpeneneHns MUKPO3NIeMEHTOB B 00 bekTax okpyxXatowei cpeabl. MpuHUMN 1 CYLWHOCTb
MeTona aToMHO-abCopOLIMOHHON CNEKTPOMETPUN.

7. Mongaporpadunyecknia, KONOPUMETPUYECKMI 1 KOMMNIIEKCOHOMETPUYECKNIA METOLbI ONpeaeneHuns
MUKPO3NIEMEHTOB B 0O BbEKTax OKpyXatowel cpeLbl.

8. 3arps3HeHne TOKCUYHbIMU MUKPO3NEMEHTaMN. VICTOYHNKN NOCTYNNEHNS TOKCUYHbIX MO B
okpyxatouyto cpeny. lNocneacTems AaHHOro Buaa 3arpsas3HeHus.

9. KpyroBopoT MUKPO3MEMEHTOB B OKpYyXatolern cpefe (Ha npuMmepe OByX-Tpex npeactaButenei).
10. Murpauusi MMKpO3aneMeHTOB B OKpy>atoLlein cpene. brnoreoxmmmyeckne 6apbepbl Npu MUrpauum
M3 B 6ruocdoepe.

11. MukpoanemeHTbl B no4se. PakTopbl OPMUPOBAHNS MUKPO3NIEMEHTHOIO COCTaBa MoYB,
npoLecchl nepeHoca 1 copdbunn, popmbl HaxoxaeHns M. MNokazaTtenn, xapakTepuayowme
3arpsisdHeHune noys Mukpoanementamm: Cl3, ZC, KC, KO.

12. MrkpoaneMeHTbl Kak KogoakTopbl goepMeHToB. OcOBEHHOCTH, MPUMEPHI.

13. Broreoxmmmnyeckne ocobeHHOCTM NoyB pecnybnuky TaTapcraH.

14. MukpoanemeHTbl B atMocgepe. VICTOYHMKM NOCTYNNeHns, 3arpsa3HeHne, 0COBEHHOCTH
pacnpeneneHns, Murpaums. MnkpoanemeHTbl Kak Tpaccepbl aTMOCHEPHbIX MPOLECCOB.

15. MnkpoaneMeHTbl B XN3HWN pacTeHnin omsnonornyeckas ponb, TOKCUYHOCTb (Ha npumepe 3-4-x
oTAenNbHbIX NpeacTasuTenen).

16. MexaHun3Mbl NOrnoWeHNs MUKPO3eMeHTOB pacTeHnsamn. Kunetnka nornoweHns M. AKTBHOe
1 NAacCUBHOE MNOrJoLWeHe.

17. lNokasartenu, xapakrepuayowmne HakonieHne MMKPO3SNEeMEHTOB B paCcTEHNSX: KO3MPULINEHT
61ONOrM4eCKOro NOrNoWeHNs, akponeTanbHbIN KO3MUUNEHT, BoreoxnMmyeckas akTMBHOCTb
BMOa v op.

18. [pakTnyeckoe ncrnonb3oBaHWe pacTeHnin 455 BOCCTAHOBNEHNS 3KOCUCTEM, 3arpsA3HEHHbIX
MUKpoaneMeHTamn. Putopemenmaums.

19. MukpoanemeHThbl B pacteHmeBoactse. OCO6EHHOCTY NPUMEHEHNS MUKPOyao6peHuid. MNpuaHakm
HEeA0CTAaTOYHOCTN MUKPOINEMEHTOB Y PACTEHUIA.
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20. MUKpPO3neMeHTbI B XN3HM XUBOTHbIX 1 Yenoeeka. dusnonornyeckas poib, TOKCUYHOCTb.
OcobeHHOCTN NOCTYNNEHNS, HAKOMNEHWS, NepeMelleHns 1 yoaneHus MO B opraHu3me Yenoseka u
XWUBOTHbIX.

21. MrKpo3anemMeHTO3bl - HOBbI kKnacc 6onesHen YenoBeka 1 XNBOTHbIX, NX 3MMAEMMONormyeckas
Knaccudomkaums.

22. MyKpoaneMeHTbl B XXMBOTHOBOACTBE. [Mpu3Haku 1 nocneacTBnst HEAOCTAaTOYHOCTY
MUKPOSNEMEHTOB Y XMNBOTHbIX.

23. buoreoxmmmyeckune NPOBMHUMK. SHAEMUYECKe 3aboneBaHns. Bo3aMoXxHbIe cnyyan HapylweHns
MeTannonMraHoHoro romeoctasa opraHu3ma

24. MexaHn3M 3alluTbl BHYTPEHHEN cpedbl opraHn3Ma oT KCeHOOMOTUKOB. Je3UHTOKCMKaLMOHHAas
Tepanusi.

25. BaanMoeincTBrEe MUKPOSNEMEHTOB - CUHEPTM3M M aHTaroHn3m. OCobeHHOCTM NPOSBNEHMNS
B3aVMOLENCTBUI B Pa3NNYHbIX Cpefax. NEeMEHTbI-CUHEPTUCTbI. DNEMEHTbI-AaHTaArOHUCTbI.

26. broreoxmMmyeckne MetToabl Noncka MECTOPOXAEHUIA NONE3HbIX UCKONAEMbIX: TEOPETUYECKNE
OCHOBbI, NEPCMNEKTMBbI Pa3BUTUS.

6.2. Buobl caMocTosiTENbHOM PaboThl, MOPSAOK UX BLIMONMHEHUS N KOHTPONS, y4ebHO-MeToanYeckoe
obecneyeHne (B BMOE CCbINOK) CAMOCTOSITENbHOM PaboThbl MO OTAENbHbIM pasaenam OUCUUMNINHbI:
CamocTosiTenbHas pabota ctyneHToB (CPC) BkntoyaeT cneaytowme Buabl pabort:

- U3y4eHne TeopPeTN4eCcKoro NeKLMOHHOro Marepuana;

- NnpopaboTka TeopeTM4eckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAas 1 OOMNOAHUTENbHAS
nuteparypa);

- paboTa C 3NeKTPOHHbIMK Y4eOHO-METOAMYECKMMM MaTepuanamm no Temam, BolHeceHHbIM Ha CPC;
- peweHne 3a8ay;

- BbINONIHEHWE 3a0aHUI MO NPONLAEHHBIM TEMaM;

- paboty ¢ IHTEpHET-UCTOYHMKaMU;

- NOArOTOBKA K CEMMHAPCKUM 3aHSATUSIM 1 K KOHTPOJbHBIM paboTam.

Lnsa pacwmpeHnsa 3aHaHnin No ANCUUNINHE PEKOMeHOyeTCs NCnonb3oBaTtb VIHTepHeT-pecypcebl:
NPOBOAMTb NMOUCK B Pa3/IMYHbIX CUCTEMAX, TaKuUX Kak www.rambler.ru, www.yandex.ru,
www.google.ru, www.yahoo.ru n ncnonb3oBartb Matepuasbl CanToB, PEKOMEHLOBAHHbIX
npenoasaTtefnieM Ha NEKUNOHHbIX 3aHATUSX U B HACTOSILWEN NporpaMme.

Mo pesynbTtartam ocyuwecteneHns CPC npumeHs0TCS cneaytowmne Buabl KOHTPONS:

- onepaTuBHbIA KOHTPOSb (NPOBEPKa KOHCMEKTOB, PELIEHHbIX 3a0a4, BbIMONHEHHbIX 3a0aHNI,
BbICTYMNEHNS HA KONNOKBUYMAX);

- PyBeXHbIil TECTOBbIA KOHTPONb 3HAHWIA (KOHTPOMNbHbIE PaboThI).

- UITOrOBbI KOHTPONb MO Kypcy. [ns KOHTPONS YCBOEHUS JAHHON ANCUMMINHBI y4eOHbIM NaHoM
NpenyCcMOTPEH 9K3aMeH.

7.1. OcHOoBHas nuTeparypa:

Broreoxumns : y4ebHo-meToAMYECKOE NOCOOME ANs NEKUMOHHOrO Kypca / KasaH. roc. yH-T, XuM. UH-T
um. A. M. Bytneposa ; [cocT.: A.X.H., npod. H. A. Ynaxosuy, K.X.H., gou. M. 1. KyTbipesa, O.X.H.,
npodp. C. C. babkuHa ; Hayuy. pea. A.x.H., npod. 3. . MensHueea] .? KasaHb : M3a-8o KasaH. roc.
yH-Ta, 2008 .7 43 c.

Ynaxosud H.A., KyTtbipesa M.I., BabkuHa C.C. Broreoxumusi: yauebHo-MeToanydeckoe nocobue ons
NEKUNOHHOro Kypca. [9nekTpoHHbI pecypc] KasaHb: N3n-8o KasaHckoro rocynapctBeHHOro
yHusepcuteTta, 2008.- 44 ¢

Pexwum poctyna: http:/kpfu.ru/main_page?p_sub=12946

http://kpfu.ru/publication?p_id=8615

CotHukoBa E.B., IImutpueHko B.IM. TexHocdepHas Tokcukonorus. - Cnb.: apatenbctBo "JlaHb",
2013. - 400 c. http://e.lanbook.com/view/book/4867/page15/
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AnekceeHko, B. A. MeTannbl B okpyXatoLwen cpefe: oueHka 9KON0ro-reoOXMMn4eCckmnx NU3MeHeHun:
cbopHVK 3ana4 [OnekTpoHHbI pecypc] / B. A. AnekceeHko, A. B. CysopuHos, E. B. Bnacosa; noa
Hayd. pen. B. A. AnekceeHko. - M.: Jloroc, 2011. - 216 c.
http://znanium.com/bookread.php?book=468062

Oumntpues, A. L. Brioxumus [OnekTpoHHbIA pecypc] : Y4ebHoe nocobue / A. [l. Oumutpues, E. 1.
Ambpocbesa. - M. : UispaTtenbcko-Toprosas kopnopauus "Hawkos n K-", 2012. - 168 c.
http://znanium.com/bookread.php?book=415230

7.2. lononHutenbHasa nuteparypa:

BroopraHnyeckas xumus : y4eb. ons ctyneHToB By30B no cnew. 040100 Jleweb. neno, 040200
Menwnatpus, 040300 Mea.-npodpunakT. geno, 040400 Ctomatonorusa / H.A. TiokaekuHa, tO.U.
baykos .? 5-e n3g., ctep. ? Mocksa : podra, 2006 .? 542 c.

OcHoBbl 6buoxmmnmn: YyebHoe nocobue / T.J1. AyspmaH, T.I". l'eHepanosa, .M. CycnsiHok. - M.: HAL|
Nuappa-M, 2013. - 400 c. http://znanium.com/bookread.php?book=363737

AnekceeHko, B. A. leoboTaHnyeckne uccnenoBaHms Ons peleHns psaa aKonornyeckmx 3anaqd u
MOUCKOB MECTOPOXAEHMI NONE3HBIX MCKOMAEMbIX [DNEKTPOHHBIA pecypc] : yueb. nocobue / B. A.
AnekceeHko. - M.: Jloroc, 2011. - 244 c. http://znanium.com/bookread.php?book=467872

7.3. UHTepHeT-pecypcChbl:

3HayeHe MUKPO3NIEMEHTOB B XW3HW pacTteHui - http://plodorodie.com/usefullarticles/98.html
MennuuHckmin cnpaBoYHUK MO MUKPO3neMeHTam - http://homedr.ru/popmed/micro0.php
MwukpoaneMeHTbl 1 UX posib B opraHname yenoseka - http://www.med.israelinfo.ru/articles/2/70/
duamonorng pacteHuin - http://fizrast.ru/kornevoe-pitanie/fiz-rol/makro-mikro/mikroelementy.html
Xumunyeckas sHuuknoneoms - Wwww.xumuk.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHre ancumnavHbl "MrkpoaneMeHTbl B OKpyXatower cpene” npeanonaraet Ucrnonb3oBaHne
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:

MynbTumMeouiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON yNpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BUAeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELMAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 AI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOH(pepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenonasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yAO6HON 1 DOCTYNHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

JNIMHrachoHHbIN KabHET, NpeacTaBNAWMA CobOo YHNBEPCANbHbIN TMHFAGOOHHO-NPOrPaMMHBbIIA
KOMMnekc Ha 6a3e KOMMbIOTEPHOrO Knacca, CoCToAWmiA 3 paboyero Mecta npenonasarens (CTon,
CTYN, MOHUTOP, NEPCOHaNbHbIA KOMMNbIOTEP C NporpaMmHbiM obecnedeHmem SANAKO Study Tutor,
roNoBHAS rapHUTypa), U He MeHee 12 paboynx MeCT CTYEHTOB (CreunanbHbIA CTON, CTYN, MOHUTOP,
nepcoHanbHbIA KoMNbloTep ¢ NporpamMmHbiM obecneveHnem SANAKO Study Student, ronosHas
rapHuTypa), CEeTEBOro KOMMyTaTtopa Ans CTPYKTypupOBaHHOM KabenbHom CncTeMbl KabuHeTa.
NnHrachoHHbIN KabnHeT NpeacTaBnseT cobor KOMNNEKC MyNbTUMELNAHOrO 060pyn0BaAHMS 1
nporpamMMHoro obecneyeHns ons oby4eHns MHOCTPAHHBLIM A3blkaM, BKNOYAOWMIA NporpaMMHoe
obecneyeHune ynpasnexms knaccom n SANAKO Study 1200, koTopble 4ar0T BO3MOXHOCTb
MCMNONb30BaHNS B y4eOHOM NPOLECCE NHTEPAKTUBHbIE TEXHONOMMIN 00Y4YEHNS C UCMONb30BaHNe
COBPEMEHHbIX MyNbTUMEANINHbIX CPeAcTB, pecypcos VIHTepHeTa.

Mporpammubii komnnekc SANAKO Study 1200 naet BO3MOXHOCTb MHHOBALMOHHOMO BEAEHWS
y4yebHOro npouecca, oOH npeanaraeT WWPOKWIA CNEKTP BUOOB AEATENbHOCTU (3a4aHui),
NOAOEPXUBAIOWMX KaK MPaKTUKX CRyLWaHWS, TaK U TPEHUHIM PEYEBO aKTUBHOCTU: NPakTUKa YTeHns,
npocnywmeaHve, cnefoBaHne obpasLy, 0bcyXaeHue, Kpyrnblid CTON, UCNONb3oBaHne VIHTepHeTa,
camoobyyeHune, TecTupoBaHue. NpenoaasaTenb SBNSETCS LEHTPaNbHON oMrypoi npouecca
0byuyeHuns. EMy NnpenocTaBnstoTCs MHCTPYMEHTbI ynpaBneHuns knaccoMm. OH Takxe MOXeT
MCNOMb30BaTb MHOMOYUCIEHHbIE METOObl OLEHKN OOCTUXEHUI y4allMXCa 1N CNeanTb 3a UX
anHamukon. SANAKO Study 1200 npenoctaBnser yqawmMcs Hauny4iwme BO3MOXHOCTN As
BbINOMIHEHUS PeYeBbIX YNPaXHEHWA 1 3a0aHNA, OCHOBaHHbIX HA TeKCTax, ayamo- u
Bugeomarepuanax. Bcs ayamtopus moxeTt ObiTb pasneneHa Ha noarpynnbl. 9To No3BonseT
OpraHn3oBaTb OTAENbHYIO TPAEKTOPUIO OByYeHMS NS KaxX A0 NoArpynnbl. Yyawmecs MoryT
paboTtatb CaMOCTOATENbHO, B aBTOHOMHOM PEXMME, MPU 3TOM NpenoaaBaTeNib MOXeT
KOHTponuposatb ux gencteus. B coctas nporpammHoro komnnekca SANAKO Study 1200 Takxe
BXoAMUT Moaynb Examination Module - mogynb co3gaHuns v ynpasneHus Tectamm ons npoBepku
KOHKPETHbIX HAaBbIKOB 1 CNOCOBHOCTEN yyalerocs. [MOKoCTb JaHHOrO MOyNs NO3BONSET
npenonaeartensam nerko BapbMpoBaTh TUMbI BOMNPOCOB B TECTE U pefakTMpoBaTth CyLeCcTByowWwme
TeCTbl.

Takxe B coctaB nporpammHoro komnnekca SANAKO Study 1200 Takxe BXoauT Moay/b obpaTHOA
CBS131, C MOMOLLbIO KOTOPbIX MOXHO B MPOLIECCE 3aHATUS MPOBECTM 3KCNPECC-0NpPOC ayantopmm 6e3
NOAroTOBKM BONbLIOro TECTA, a TakXe y3HaTb MHEHME ayaUTOPUM NO Kakon-nnbo Teme.

Kax bl KOMNbloTep NMHragoOHHOro Knacca UMeeT WNPOKOMONOCHBIR AoCcTyn K ceTn MHTepHer,
NVLEH3NOHHOE NporpaMmmMHoe obecneyeHne. Bece yHBepcanbHble NMHrag)OHHO-MPOrPamMMHbIE
KOMMNAEKCbl NOAKOYEHbI K KOPNOPaTUBHON KOMNbIOTEPHOWN ceTn KDY 1 Haxonatcsa B eGUHOM
NlOMeHe.

Y4yebHo-MeToOMyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AneKTPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHoOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A1 06pa3oBaTeNnbHOro Npouecca N3naHusim ¢
MCMNONb30BaAHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

1) MynbTUMeLNiHbIN KOMMbIOTEP (TEXHWUYECKME TpeboBaHMs: rpadouyeckas onepauroHHas cucTema,
NPUBOL AN1S1 YTEHUS-3AMNMCK KOMNAKT-AUCKOB, ayAMo- Y BUAEO BXOAbI/BbIXOAbl, BOBMOXHOCTM BbIXOAA
B VIHTEpPHET; OCHaLeHWe aKyCTUYECKUMIN KONOHKaMM, MUKPOGPOHOM U HayLWHNKaMU; C NaKeToM
NPUKNAOHbIX NPOrpamm).

2) MynbTmMe onanpoexkTop

3) CpencTtea TeNnekoOMMyHUKaLMK (9NeKTPOHHAas noyTa, Bbixon B VIHTEpHeT)
4) CkaHep.

5) MNpuHTEp nasepHblii.

6) KonupoBanbHbiii annapar.

7) Hoytbyk

8) ObopynoBaHne XMMNKO-3KONOrM4eCckoro 6noka ancumnnimvH

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BIO n yyebHbiM nnaHoM no
HanpasneHuo 022000.62 "3konorns 1 NpMpPoLoNob30BaHNe" 1 Npodusto noarotosku MNpuknanHas
aKonorus .
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